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Introduction 

 
 
 
 

The three primary tasks of the accident investigator is to gather useful information, 

analyze the facts surrounding the accident, and write the accident report. The 

intent of this workshop is to help you gain the basic skills necessary to conduct 

an effective accident investigation at your workplace. Only experience will give 

you the expertise to fine-tune those skills. 
 

Most of the information about conducting an accident investigation will come directly from the 

class as we discuss issues, answer basic questions and complete group activities. If you have 

prior experience in accident investigation, we hope you will participate actively so others may 

benefit from your valuable input. 
 

Ultimately, we want you to leave this workshop knowing how to conduct an accident investigation 

and properly complete an accident investigation report with confidence using our systematic 

approach. 
 
 

 
Objectives 

 
 
 

After attending this workshop you should be able to: 
 

1. Describe the primary reasons for conducting an accident investigation. 
 

2. Discuss employer responsibilities related to workplace accident investigations. 
 

3. Conduct the six step accident investigation procedure 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
The basics 

 

We like to think that accidents are unexpected or unplanned events, but most of the time, 

that’s not so. Most accidents result from unsafe conditions and work practices that have 

been ignored or tolerated for weeks, months, or even years. In such cases, it’s not a 

question of “if” the accident is going to happen: it’s only a matter of “when.” But 

unfortunately, the decision is made to take the risk. 
 
 
 
 

What’s the definition of an accident? 
 
 
 
 

What two key conditions must exist before an accident occurs? 
 
 

H      and E   
 
 

What causes the most accidents? 
 
 
 

• Hazardous conditions account for 3 % of all workplace accidents. 
 

• Unsafe/inappropriate behaviors account for 95 % of all workplace accidents. 

• Uncontrollable acts account for 2 % of all workplace accidents 

• Management is able to control, to some degree, the factors that produce 98 % of all 

workplace accidents. 
 
 

What is the purpose of an OSHA accident investigation and and 

employer's accident analysis? Why are they different? 
 
 
 
 
 
 
 

No-Fault Accident Analysis 

If someone deliberately sets out to produce loss or injury, that is called a crime, not an accident. Yet many accident 
investigations get confused with criminal investigations… Whenever the investigative procedures are used to place blame, 
an adversarial relationship is inevitable. The investigator wants to find out what actually happened while those involved are 
trying to be sure they are not going to be punished for their actions. The result is an inadequate investigation. (Kingsley 
Hendrick, Ludwig Benner, Investigating Accidents with STEP, p 42. Marcel Dekker, Inc. 1987.) 

 
 



Accident 
 

not 

“fault-finding.” 

What are the basic steps for conducting an accident 
investigation? 

 
 
 

Gather the information. The first 

two steps ensure the accident scene does not 

change and information is gathered 

immediately. 

Step 1 - Secure the accident scene 

 

Step 2 - Collect facts about what happened 

 

Analyze the facts. Steps three and 

four break the incident/accident "process" 

into distinct steps so that each of them may 

be analyzed for surface and root causes. 
 

Implement solutions. The final two 

steps recommend and communicate 

corrective actions and management solutions 

to make sure similar incidents/accident do 

not recur. 

 

Step 3 -  Develop the sequence of events  
 
 

Step 4 -  Determine the causes  
 
 

Step 5 - Recommend improvements  
 
 

Step 6 -  Write the report  
 
 
 
 

The first two steps in the procedure help you gather accurate information 

about the accident. 
 
 
 
 
 
 

Your primary goal in this step is to gather information accident that can give critical clues into the 

causes associated with the accident. To do that you must first secure the accident scene. 
 

When is it appropriate to begin the investigation? 
 
 
 
 
 
 

What are effective methods to secure an accident scene? 
 
 
 
 
 
 
 



 
 
 
 
 

In this step, you will use various tools and techniques to collect pertinent facts about 

the accident to determine the: 
 

• Direct cause of injury. 
 

• Hazardous conditions and unsafe employee/management behaviors (surface 

causes) that produced the accident. 
 

• System weaknesses (root causes) that produced the surface causes for the 

accident. 
 

List methods to document the accident scene and collect facts about what 

happened. 
 

 __ 
 __ 
 
 

What documents will you be interested in reviewing? Why? 
 

 __ 
 __ 
 
 
 

Interviewing 
 
 
 
 

When is it best to interview? Why? 
 
 
 
 

Who should we interview? Why? 
 
 
 
 

Where should we conduct the interview? 
 
 
 
 
 



 
 
 

Cooperate, don’t intimidate 
 

What are effective interviewing techniques? 
 
 
 
 

What should we say?. Why? 
 
 
 
 
 
 
 
 
 
 

What should we do? Why? 
 
 
 
 
 
 
 
 
 
 
 

What should we not say? Why? 
 
 
 
 
 
 
 
 
 
 

What should we not do? Why? 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

Team Exercise: Cooperation is the Key 
 
 

Purpose. Gaining as much information as possible about an accident is extremely important. 

Interviewing witnesses is both a science and an art, and can make the difference between a failed or a 

successful accident investigation. This exercise will help you gain a greater awareness of those 

interviewing techniques that will help ensure your success as an investigator. Remember, you must 

communicate a message of cooperation, not intimidation. 
 

Instructions. Your instructor has had an accident. Your team and the instructor are located at the 

scene of the accident (classroom) and your job now is to ask follow-up questions to gather 

information about the accident. 
 

Use the space below for your notes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

The next two steps help you organize and analyze the information gathered 

so that you may accurately determine the surface and root causes. 
 
 
 
 
 
 
 

An accident is the final event in an accident process 
 

In this step, we take the information gathered in step 2 to determine the events prior to, during, and 

after the accident. Once the events are clearly understood, we can then continue to examine each 

event for hazardous conditions and/or unsafe behaviors. Accident “investigations” to place blame 

may not place adequate emphasis on this step. But, developing the sequence of events is critical in 

the accident “analysis” process to fix the system. 
 

Each event in the unplanned accident process identifies one: 
 

Actor - Individual or object 
 

• An actor initiates a change by performing or failing to perform an action. 

• An actor may participate in the process or merely observe the process. 
 
 
 

Action – Behavior the actor accomplishes 
 

• Actions may or may not be observable. 

• An action may describe something that is done or not done. 
 
 
 

Circle the actor and action. 
 

1. “Dale slipped on a banana.” 
 
 
 

2. “As Dale lay on the floor, a brick fell on his head .” 
 
 
 
 

3. “Larry discovered Dale unconscious on the floor and immediately 
began initial first aid procedures.” 

 
 
 
 



 

Team Exercise: What happened next? 
 

Use the information gathered about the accident your instructor 

described in the interview exercise to construct a sequence of 

events. 
 
 

Instructions. Identify the events leading up to and including the injury event. Be sure 

that you include only one actor and one action in each event. Decide where you want to start the 

sequence, then merely ask, "What happened next?" 
 
 

Event   
 
 
 

 
 
 
 
 



 
 
 
 
 
 

W. H. Heinrich's domino Theory 
 

"The occurrence of an injury invariably results from a completed sequence of factors, 

the last one of these being the accident itself. The accident in turn is invariably 

caused or permitted directly by the unsafe act of a person and/or a mechanical or 

physical hazard." (W.H. Heinrich, Industrial Accident Prevention, 1931) 

 
 

Multiple Cause Theory 
 

Behind every accident there are many contributing factors, causes, and subcauses. These factors 

combine in a random fashion causing accidents. We must find the fundamental root causes and 

remove them to prevent a recurrence. (Dan Petersen, Safety Management: A Human Approach, ASSE , p. 10-11) 

 
 

What may be the cause(s) of the accident according to the multiple causation theory? 
 
 
 
 
 
 
 
 

What might be the solutions to prevent the accident from recurring? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Multiple Causation and the Accident Weed 
 
 
 

 

1. Direct Cause of Injury 
• Always the harmful transfer of energy. 

• Kinetic, thermal, chemical, etc. 

• Contact with, exposure too, etc. 
 

2. Indirect (Surface) Cause of Injury 
 

Primary Surface Cause 

• Produces the accident 

• Unique hazardous condition/unsafe behavior 

• Exists/Occurs close to the injury event 

• Involves the victim, possibly others 
 
 
 
 
 

 
 
 
 

Inadequate training 

 
No discipline procedures 

 
No orientation process 

 

Inadequate training plan 

 
No 

 
 
 
 
 
 
 
 
 

No recognition 

 
 

No 

 
No inspection policy 

Contributing Surface Cause 

• Contributes to the accident 

• Unique hazardous condition 

• Inappropriate/unsafe behavior 

• Exists/occurs more distant from the accident 

• Exists/occurs anytime, anywhere by anyone 
 
 

3. Basic (Root) Cause of the Injury 
 

Inadequate system implementation 

• Failure to carry out safety policies, programs, 

plans, processes, procedures, practices 

• Pre-exist surface causes 

• Under control of management 

• Failure can occur anytime, anywhere 

• Produces common surface causes 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Any way you look at it, design is the key to 

an effective safety management system. 
 

If design is flawed, yet perfectly implemented, the 

system fails. If design is perfect, yet 

implementation is flawed, the system fails as a 

result of design flaws in other related processes. 

Inadequate system design 

• Poorly written or missing policies, programs, 

plans, processes, procedures, practices 

• Pre-exist surface causes causes 

• Under top management 

control 

• Produces inadequate implementation 
 
 
 
 



 

Steps in root cause analysis 
 

1.Injury Cause Analysis. Analyze the injury event to identify and describe the nature of 

the harmful transfer of energy that caused the injury or illness. Examples: 
 

• Laceration to right forearm resulting from contact with rotating saw 

blade. • Contusion from head striking against/impacting concrete floor.. 
 
 

2.Surface Cause Analysis. Analyze events to determine specific hazardous conditions 

and unsafe or inappropriate behaviors. 
 

a.For primary surface causes. Analyze events occurring just prior to the injury event to 

identify those specific conditions and behaviors that directly caused the accident. Examples: 
 

• Event x. Unguarded saw blade. (condition or behavior?) 

• Event x. Working at elevation without proper fall protection. (condition or behavior?) 
 
 

b.For contributing surface causes. Analyze conditions and behaviors to determine other 

specific conditions and behaviors (contributing surface causes) that contributed to the 

accident. 
 

Examples: 
 

• Supervisor not performing weekly area safety inspection. (condition or 

behavior?) • Fall protection equipment missing. (condition or behavior?) 
 

3.  Root Cause Analysis. Analyze system weaknesses contributing to surface causes. 
 

For inadequate implementation. Analyze each contributing condition and behavior to 

determine if weaknesses in carrying out safety policies, programs, plan, processes, procedures 

and practices (inadequate implementation) exist. Examples: 
 

• Safety inspections are being conducted inconsistently. 

• Safety is not being adequately addressed during new employee orientation. 
 

For inadequate planning. Analyze implementation flaws to determine the underlying 

inadequate formal (written) programs, policies, plans, processes, procedures and practices. 
 

Examples: 
 

• Inspection policy does not clearly specify responsibility by name or 

position. • No fall protection training plan or process in place. 
 
 
 



 
 

Exercise: Digging up the roots 
 

1. Enter the direct cause of injury within the circle below. 
 

2.List one hazardous condition and unsafe behavior from the sequence of events your group 

developed. 
 

3. Determine contributing surface causes for the hazardous condition and unsafe behavior. 

4. Determine implementation and design root causes for contributing surface causes. 
 

 
 
 
 
 
 
 
 
 



 

The last two steps will help you develop and propose solutions that correct 

hazards and design long-lasting system improvements. 
 
 
 
 
 
 
 

The Hierarchy of Controls 
 

• Engineering Controls. Eliminate/reduce hazards through equipment redesign, replacement, 

substitution, etc. 
 

• Management Controls. Eliminate/reduce exposure to hazards by controlling employee 

behaviors. Two primary strategies: 
 

o Design of safety rules and safe work practices such as using personal protective equipment 

(PPE) and procedures. These control strategies work as long as employees comply with the 

controls. 
 

o Scheduling strategies that include reducing the frequency or duration of a particular task, 

more frequent breaks, reducing the number of employees, etc. 
 
 

• Interim Measures. These include strategies that are used as a temporary fix while permanent 

controls are being developed. 
 
 
 
 
 

Team Exercise: Recommending Corrective actions 
 

Purpose: In this exercise you’ll develop and recommend immediate actions to correct 

the surface causes of an accident. 
 

Instructions. Using the control strategies as a guide, determine corrective actions that 

will eliminate or reduce one of the hazardous conditions or unsafe behaviors identified in 

the previous exercise. Write your recommendation below. 
 
 

Recommendation: 
 
 
 
 
 
 
 



 
 

Improvement strategies to fix the system 
 
 
 
 

Make improvements to policies, programs, plans, processes, and procedures in one 

or more of the following elements of the safety management system: 
 

1. Management Commitment 

4. Hazard Identification/Control 

2. Accountability 

5. Incident/Accident Analysis 
7. System Evaluation 

3. Employee Involvement 

6. Education/Training 

 
 
 

Making system improvements might include some of the following: 
 

• Writing a comprehensive safety and health plan that include all of the above elements.. 

• Improving a safety policy so that it clearly establishes responsibility and accountability. 

• Changing a training plan so that the use of checklists are taught. 

• Revising purchasing policy to include safety considerations as well as cost. 

• Changing the safety inspection process to include all supervisors and employees. 
 
 
 

Team Exercise: Fix the system…not the blame 
 

Purpose: In this exercise you’ll develop and recommend one improvement to 

make sure the case study accident does not recur. 
 

Instructions. Develop and write a recommendation to improve one or more 

policies, plans, programs, processes, procedures, and practices identified as design 

weaknesses. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Recommendation: 
 
 
 
 
 
 
 
 
 

The primary reason accident investigations fail to help eliminate similar accidents is that 

some report forms unfortunately address only correcting surface causes. Root causes are often 

ignored. Let's take a look at one format for ensuring an effective report. 
 
 
 
 
 
 



 
 
 
 
 
 

 
 

SAMPLE ACCIDENT INVESTIGATION REPORT 
 

Number                                                Date   
 

Prepared by 

 
SECTION I. BACKGROUND 

 

WHO Victim: 

 
Witnesses (1) Address Phone (H) (W)   

Job Title Length of Service   

 
Witnesses (2) Address Phone (H) (W)   

Job Title Length of Service   

 
WHEN Date Time of day Work shift 

Date Accident Reported 

 
WHERE Department Location Equipment   

 
 
SECTION II. DESCRIPTION OF THE ACCIDENT PROCESS. (Describe the sequence of relevant events 

prior to, during, and immediately after the accident. Attach separate page if necessary) 

 
Eventspriorto:  

Injuryevent: 

Events after: 
 
SECTION III. FINDINGS AND JUSTIFICATIONS. (Attach separate page if necessary) 

 
Surface Cause(s) (Unsafe conditions and/or behaviors at any level of the organization) 

 
 

Justification: (Describe evidence or proof that substantiates your finding.) 

 
 

Root Cause(s) (Missing/inadequate Programs, Plans, Policies, Processes, Procedures) 

 
 

Justification: (Describe evidence or proof that substantiates your finding.) 

 
 
 
 



 
SECTION IV. RECOMMENDATIONS AND RESULTS (Attach separate page if necessary) 

 
Corrective actions. (To eliminate or reduce the hazardous conditions/unsafe behaviors that directly 

caused the accident) 

 
 

Results. (Describe the intended results and positive impact of the change.) 

 
 

System improvements. (To revise and improve the programs, plans, policies, processes, and procedures that 

indirectly caused/allowed the hazardous conditions/unsafe behaviors.) 

 
 

Results. (Describe the intended results and positive impact of the change.) 

 
 
SECTION V: SUMMARY (Estimate costs of accident. Required investment and future benefits of corrective actions) 

 
 
 

SECTION VI: REVIEW AND FOLLOW-UP ACTIONS: (Describe equipment/machinery repaired, training conducted, 

etc. Describe system components developed/revised. Indicate persons responsible for monitoring quality of the change. 

Indicate review official.) 

 
Corrective Actions Taken: 

 
 
 

System improvements made: 

Responsible Individual: 

 
 
 
Responsible Individual: 

Date Closed: 

 
 
 
Date Closed: 

 
 
 

Person(s) monitoring status of follow-up actions:   

 
Reviewed by Title   

Date Department   

 
 
SECTION VII: ATTACHMENTS: (Photos, sketches, interview notes, etc.) 

 
 
 

The report is an open document until all actions are 

complete! 
 

When the accident investigator completes the report, he or she will give it 

to someone who must do something with it. That’s the job of the decision 

-maker. For accident investigation to be effective, management must 

consider the findings and develop an action plan for taking corrective 

action and making system improvements. Finally, periodic evaluation of 

the quality of accident investigation and report is critical to maintaining 

an effective program. 
 
 



Analysis usually stops when it’s purpose has been achieved 
 

You can tell what the purpose of a process is by looking at its output. OSHA does a good job investigating accidents to 

fulfill their mandate to primarily determine if rules have been violated. It's what OSHA does, and you can't fault them for 

carrying out the law. 
 

A primary question OSHA must answer is if the employer failed to live up their their responsibility to the law. Did the 

employer violate any rules? Take a look at the OSHA compliance directive and investigation results (outputs) below to get 

a better idea about the purpose of OSHA's accident investigation process. 
 

Employer are NOT OSHA investigators 
 

Employers have no such mandate to investigate to determine rules violations. Actually, employers need to analyze their 

safety management system in greater depth required to meet the criteria of an OSHA investigation. To be most effective, 

employers should analyze accidents to first and primarily determine if system development and implementations 

weaknesses exist, not if rules were violated. 
 

Excerpt - CPL 2.113 CPL 2.113 - Fatality Inspection Procedures 
 
 
H. FATALITY/CATASTROPHE INVESTIGATIONS 

2. Fatalities and catastrophes shall be thoroughly investigated… 

… to attempt to determine the cause of the events, whether a violation of OSHA safety or 
health standards related to the accident has occurred and any effect the standard violation 
has had on the occurrence of the accident. 

 
 

J. POTENTIAL CRIMINAL INVESTIGATIONS 

1. Section 17(e) of the Act provides criminal penalties for an employer who is convicted of having willfully violated 
an OSHA standard, rule or order when the violation caused the death of an employee. 

2. Early in investigations the Area Director shall make an initial determination whether there is potential for a 
criminal violation, based on the following criteria. 

a. A fatality has occurred. 

b. There is evidence that an OSHA standard has been violated and that the violation contributed to the death. 

c.There is reason to believe that the employer was aware of the requirement of the standard and knew it was 
in violation of the standard. 

 
 

N. PRE-CITATION REVIEW 

1. The Area Director or Assistant Area Director shall review all fatality/catastrophe investigation case files to ensure 
that the case has been properly developed in accordance with the Assistant Secretary's memo of March 24, 1995, 
"Enforcement Litigation Strategy", and in particular, Section III.B, titled "Case Selection and Development for 
Litigation." 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

You get a good idea about the intended purpose of a process is by looking 

at its output 
 
 

Findings from an actual OSHA accident investigation report 
 

OSHA investigators found that the employer violated safety standards related to employee training 

and emergency evacuation procedures. Specifically: 
 

Some maintenance electricians in the melting plant were not adequately trained in the proper 

safe adjustment procedures for the electronic flow sensors installed in the cooling water system. 

The employer had installed electronic flow sensors approximately 18 months earlier, to replace 

mechanical switches with a history of malfunctions. Ten of the plant’s 13 licensed electricians had 

received training on the new sensors, but the remaining three – including the individual who happened 

to respond when the furnace shut down during the night of the explosion – had not. Proposed 

penalty: $5,000. 
 

Employees working in the melting department who are responsible for setting up or operating 

the remelt furnaces were not adequately trained for safe operation of the furnaces. While the 

employer’s own safety and health procedures require that all employees newly assigned to a 

department receive very detailed safety training relating to the department and their specific duties, 

none of the melting plant personnel at the time of the explosion had ever received the training. 

Proposed penalty: $5,000. 
 

Exits were not maintained free of obstructions or impediments to full instant use in the event of 

an emergency. When the explosion occurred, employees used designated evacuation routes to leave 

the facility. A gate in a cyclone fence that blocked one of those routes was locked, so that two 

employees had to climb the fence. Proposed penalty: $1,500. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

“Fix The System” Incident/Accident Analysis Plan 
 
 

1.0 General Policy 
 

  considers employees to be our most valued asset and as such we will ensure that all incident 

and accidents are analyzed to correct the hazardous conditions, unsafe practices, and improve related system weaknesses 

that produced them. This incident/accident analysis plan has been developed to ensure our policy is effectively 

implemented. 
 

  will ensure this plan is communicated, maintained and updated as appropriate. 

 
 

1. Incident/Accident Reporting 

2.Background. We can’t analyze incidents and accidents if they are not reported. A common reason that they go 

unreported is that the incident/accident analysis process is perceived to be a search for the “guilty party” rather than a 

search for the facts. We agree with current research that indicates most accidents are ultimately caused by missing or 

inadequate system weaknesses. Management will assume responsibility for improving these system weaknesses. When 

we handle incident/accident analysis as a search for facts, the all employees are more likely to work together to report 

incidents/accidents and to correct deficiencies, be they procedural, training, human error, managerial, or other. 

Consequently, our policy is to analyze accidents to primarily determine how we can fix the system. We will not 

investigate accidents to determine liability. A “no-fault” incident/accident analysis policy will help ensure we improve 

all aspects of our manufacturing process. 
 

3.Policy. All employees will report immediately to their supervisor, any unusual or out of the ordinary condition or 

behavior at any level of the organization that has or could cause an injury or illness of any kind. 
 

Supervisors will recognize employees immediately when an employee reports an injury or a hazard that could cause 

serious physical harm or fatality, or could result in production downtime. (See recognition program procedures) 
 

3.  will ensure effective reporting procedures are developed so that we can quickly eliminate or reduce hazardous 

conditions, unsafe practices, and system weaknesses. 

 
 

3.0 Preplanning. 
 

Effective incident/accident analysis starts before the event occurs by establishing a well thought-out incident/accident 

analysis process. Preplanning is crucial to ensure accurate information is obtained before it is lost over time following the 

incident/accident as a result of cleanup efforts or possible blurring of people’s recollections. 

 
 

1. Incident/Accident Analysis. 
 

2.All supervisors are assigned the responsibility for analyzing incidents in their departments. All supervisors will be 

familiar with this plan and properly trained in analysis procedures. 
 

3.Each department supervisor will immediately analyze all incidents (near hits) that might have resulted in serious injury or 

fatality. Supervisors will analyze incidents that might have resulted in minor injury or property damage within 4 hours 

from notification. 

 
4.The supervisor will complete and submit a written incident/minor injury report through management levels to the plant 

superintendent. If within the capability/authority of the supervisor, corrective actions will begin immediately to 

eliminate or reduce the hazardous condition or unsafe work practice the might result in injury or illness. 

 
 
 



1. Management Responsibilities 
 

2. When our company has an incident/accident such as a fire, release, or explosion emergency, management will: 
 

1. Provide medical and other safety/health help to personnel; 

2. Bring the incident under control, and 

3. Investigate the incident effectively to preserve information and evidence. 

 
3. To preserve relevant information the analyst will: 
 

1. Secure or barricade the scene; 

2. immediately collect transient information; 

3. Interview personnel. 

 

1. Incident/accident Analysis Team 
 

2.Background. It is important to establish incident/accident analysis teams before an event occurs so that the team can 

quickly move into action if called on. The makeup of the team is another important factor affecting the quality of the 

analysis. We will appoint competent employees who are trained, and have the knowledge and skills necessary to conduct 

an effective analysis. Doing so will show management’s commitment to the process. 

 
 

3. Incident/Accident Analysis Team Makeup 
 

Although team membership may vary according to the type of incident, a typical team analyzing an incident/accident 

may include: 

1. A third-line or higher supervisor from the section where the event occurred; 

2. Personnel from an area not involved in the incident; 

3. An engineering and/or maintenance supervisor; 

4. The safety supervisor; 

5. A first-line supervisor from the affected area; 

6. Occupational health/environmental personnel; 

7. Appropriate wage personnel (i.e., operators, mechanics, technicians); and, 

8. Research and/or technical personnel. 

 

Team member Department Shift Phone 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

3. The Incident/Accident Analysis Team Leader 
 

The incident/Accident Analysis team leader will: 
 

1. Control the scope of team activities by identifying which lines of analysis should be pursued, referred to another 

group for study, or deferred; 

2. Call and preside over meetings; 

3. Assign tasks and establish timetables; 

4. Ensure that no potentially useful data source is overlooked; and, 

5. Keep site management advised of the progress of the analysis process. 

 
 

1. Determining the Facts 
 

A thorough search for the facts is an important step in incident/accident analysis. During the fact-finding phase of the 

process, team members will: 

1. Visit the scene before the physical evidence is disturbed; 

2. Sample unknown spills, vapors, residues, etc., noting conditions which may have affected the sample; (Be sure 

you sample using proper safety and health procedures) 

3. Prepare visual aids, such as photographs, field sketches, missile maps, and other graphical representations with 

the objective of providing data for the analysis. 

4. Obtain on-the-spot information from eyewitnesses, if possible. Interview with those directly involved and others 

whose input might be useful should be scheduled soon thereafter. The interviews should be conducted privately 

and individually; so that the comments of one witness will not influence the responses of others. 

5. Observe key mechanical equipment as it is disassembled. Include as-built drawings, operating logs, recorder 

charts, previous reports, procedures, equipment manuals, oral instruction, change of design records, design data, 

records indicating the previous training and performance of the employees involved, computer simulations, 

laboratory tests, etc. 

7. Determine which incident-related items should be preserved. When a preliminary analysis reveals that an item 

may have failed to operate correctly, was damaged, etc., arrangements should be made to either preserve the item 

or carefully document any subsequent repairs or modifications. 

8. Carefully document the sources of information contained in the incident report. This will be valuable should it 

subsequently be determined that further study of the incident or potential incident is necessary. 

 
 

1. Determining the Cause 
 

It is critical to establish the root cause(s) of an incident/accident so that effective recommendations are made to correct the 

hazardous conditions and unsafe work practices, and make system improvements to prevent the incident from recurring. 

The incident/accident analysis team will use appropriate methods to sort out the facts, inferences, and judgments they 

assemble. Even when the cause of an incident appears obvious, the investigation team will still conduct a formal analysis 

to make sure any oversight, or a premature/erroneous judgment is not made. Below is one method to develop cause and 

effect relationships. 

1. Develop the chronology (sequence) of events which occurred before, during, and after the incident. The focus of 

the chronology should be solely on what happened and what actions were taken. List alternatives when the status 

cannot be definitely established because of missing or contradictory information. 

2. List conditions or circumstances which deviated from normal, no matter how insignificant they may seem. 

3. List all hypotheses of the causes of the incident based on these deviations. 

 



1. Recommending Corrective Actions and System Improvements 
 

Usually, making recommendations for corrective actions and system improvements follow in a rather straightforward 

manner from the cause(s) that were determined. A recommendation for corrective action and system improvement will 

contain three parts: 

1.The recommendation itself, which describes the actions and improvements to be taken to prevent a recurrence of the 

incident. 

2. The name of the person(s) or position(s) responsible for accomplishing actions and improvements. 

3. The correction date(s). 

 
 

10.0 Follow-up System 
 

To make sure follow-up and closure of open recommendations, will develop and implement a 

system to track open recommendations and document actions taken to close out those recommendations. Such a system 

will include a periodic status report to site management. 

 
 

1. Communicating Results 

2.  To prevent recurring incidents we will take two additional steps: 

1. Document findings; and 

2. Review the results of the analysis with appropriate personnel. 

3. Incident documentation will address the following topics: 

1. Description of the incident (date, time, location, etc.); 

2. Facts determined during the analysis (including chronology as appropriate); 

3. Statement of causes; and 

4. Recommendations for corrective and preventive action (including who is responsible and correction date). 

 
 
 

12.0 Review and approval. 
 

Appropriate operating, maintenance and other personnel will review all incident/accident analysis reports. Personnel at 

other facilities will also review the report to preclude a similar occurrence of the incident. 

 
 

Plan reviewed by                                                                                       Date 

Date 

Date 
 

Plan approved by   Date   

 
 
 
 
 
 
 
 
 



 
 
 

Sample Incident/Accident Analysis Team KIT 
 

Essential 
 

1. Camera, film, flash. 

2. Tape measure - preferably 100 foot. 

3. Clipboard and writing pad. 

4. Graph paper. 

5. Straight-edge ruler. Can be used as a scale reference in Photos. 

6. Pens, pencils. 

7. Accident investigation forms. 

8. Flashlight. 
 

Helpful 
 

1. Accident investigator’s checklist. 

2. Magnifying Glass. 

3. Sturdy gloves. 

4. High visibility plastic tapes to mark off area. 

5. First aid kit. 

6. Cassette recorder and spare cassette tapes. 

7. Identification tags. 

8. Scotch tape. 

9. Masking tape. 

10. Specimen containers. 

11. Compass. 

12. Ten 4-inch spikes. 

13. Hammer. 

14. Paint stick (yellow/black). 

15. Chalk (yellow/white) 

16. Protractor. 

17. Video camera with tape. 

18. Investigator’s template. (Traffic Institute, PO Box 1409, Evanston 

IL 60204, Stock # 1000) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

SKETCHING TECHNIQUES 
 
 
1. Make sketches large; preferably 8" x 10". 
 
2. Makes sketches clear. Include information pertinent to the investigation. 
 
3. Include measurements. 
 
4. Print legibly. All printing should be on the same plane. 
 
5. Indicate directions, i.e. N,E,S,W. 
 
6. Always tie measurements to a permanent point, e.g. telephone pole, building. 
 
7.Use sketches when interviewing people. You can mark where they were standing. Also, it can be used to pinpoint 

where photos were taken. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

FORMS OF ENERGY THAT DESCRIBE THE DIRECT CAUSE OF INJURY 
 
 
 

1.MECHANICAL ENERGY - components that cut, crush, bend, shear, pinch, wrap, pull, and 

puncture as a result of rotating, transverse, or reciprocating motion. 
 
 

2.ELECTRICAL ENERGY - low voltage electrical hazards (below 440 volts) and high voltage 

electrical hazards (above 440 volts). 
 

3.CHEMICAL ENERGY - corrosive, toxic, flammable, or reactive (involving a release of energy 

ranging from "not violent" to "explosive" and "capable of detonation"). Toxics include poisonous 

plants, dangerous animals, biting insects and disease carrying bacteria, etc. 
 

4.KINETIC (IMPACT) ENERGY - collision of objects in relative motion to each other including 

impact of a moving object against a stationary object, falling objects, flying objects, and flying 

particles. 
 

5.POTENTIAL (STORED) ENERGY - sudden unexpected movement due to gravity, pressure, 

tension, or compression. 
 
 

6.THERMAL ENERGY - extreme or excessive heat, extreme cold, sources of flame ignition, flame 

propagation, and heat related explosions. 
 

7. ACOUSTIC ENERGY - excessive noise and vibration. 
 

8.RADIANT ENERGY - relatively short wavelength energy forms within the electromagnetic 

spectrum including the potentially harmful characteristics of radar, infra-red, visible, microwave, 

ultra-violet, x-ray, and ionizing radiation. 
 

9.ATMOSPHERIC/GEOLOGICAL/ OCEANOGRAPHIC ENERGY - atmospheric weather 

circumstances such as wind and storm conditions, geological structure characteristics such as 

underground pressure or the instability of the earth's surface, and oceanographic currents, wave 

action, etc. 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

ACCIDENT TYPES 
 

STRUCK-BY. A person is forcefully struck by an object. The force of contact is provided by the object. Example -- a 

pedestrian is truck by a moving vehicle. 

 
 
STRUCK-AGAINST. A person forcefully strikes an object. The person provides the force. 

Example -- a person strikes a leg on a protruding beam. 

 
 
CONTACT-BY. Contact by a substance or material that by its very nature is harmful and causes injury. 

Example -- a person is contacted by steam escaping from a pipe. 

 
 
CONTACT-WITH. A person comes in contact with a harmful material. The person initiates the contact. Example -- a 

person touches the hot surface of a boiler. 

 
 
CAUGHT-ON. A person or part of his/her clothing or equipment is caught on an object that is either moving or stationary. 

This may cause the person to lose his/her balance and fall, be pulled into a machine, or suffer some other harm. Example --

a person snags a sleeve on the end of a hand rail. 

 
 
CAUGHT-IN. A person or part of him/her is trapped, stuck, or otherwise caught in an opening or enclosure. Example -- a 

person’s foot is caught in a hole in the floor. 

 
 
CAUGHT-BETWEEN. A person is crushed, pinched or otherwise caught between either a moving object and stationary 

object or between two moving objects. Example -- a person’s finger is caught between a door and its casing. 

 
 
FALL TO SURFACE. A person slips or trips and falls to the surface he/she is standing or walking on. Example -- a 

person trips on debris in the walkway and falls. 

 
 
FALL-TO-BELOW. A person slips or trips and falls to a surface level below the one he/she was walking or standing on. 

Example -- a person trips on a stairway and falls to the floor below. 

 
 
EXERTION. Someone over-exerts or strains him or herself while doing a job. Examples -- a person lifts a heavy object; 

repeatedly flexes the wrist to move materials, and; a person twists the torso to place materials on a table. Interaction with 

objects, materials, etc., is involved. 

 
 
BODILY REACTION. Caused solely from stress imposed by free movement of the body or assumption of a strained or 

unnatural body position. A leading source of injury. Example - a person bends or twists to reach a valve and strains back. 

 
 
EXPOSURE. Over a period of time, someone is exposed to harmful conditions. Example -- a person is exposed to levels 

of noise in excess of 90 dba for 8 hours. 

 
 
 



 
 

THE TERMINOLOGY OF HAZARD CONTROL 
 

Hazards take many forms: air contaminants, tasks involving repetitive motions, equipment with 

moving parts or openings that can catch body parts or clothing, microorganisms, extreme heat or 

cold, noise, toxic liquids, and more. The terms we use here to describe the principles of engineering 

control may sound strange when applied to some of these hazards. You may find that, in other 

discussions of hazard control, the terms are used somewhat differently. There should be agreement, 

however, about the concepts the terms describe. 
 

ENGINEERING CONTROLS 
 

These controls focus on the source of the hazard, unlike other types of controls that generally focus 

on the employee exposed to the hazard. The basic concept behind engineering controls is that, to the 

extent feasible, the work environment and the job itself should be designed to eliminate hazards or 

reduce exposure to hazards. While this approach is called engineering control, it does not necessarily 

mean that an engineer is required to design the control. 
 

Engineering controls can be very simple in some cases. They are based on the following broad 

principles: 
 

1.If feasible, design the facility, equipment, or process to remove the hazard and/or substitute 

something that is not hazardous or is less hazardous; 
 

2. If removal is not feasible, enclose the hazard to prevent exposure in normal operations; and 
 

3.Where complete enclosure is not feasible, establish barriers or local ventilation to reduce 

exposure to the hazard in normal operations. 
 

Elimination of Hazards through Design 
 

Designing facilities, equipment, or processes so that the hazard is no longer even potentially present 

is obviously the best worker protection. Some examples of this are: 
 

•Redesigning, changing, or substituting equipment to remove the source of excessive 

temperatures, noise, or pressure; 
 

• Redesigning a process to use less toxic chemicals; 
 

• Redesigning a work station to relieve physical stress and remove ergonomic hazards; or 
 

•Designing general ventilation with sufficient fresh outdoor air to improve indoor air quality and 

generally to provide a safe, healthful atmosphere. 
 

Enclosure of Hazards 
 

When you cannot remove a hazard and cannot replace it with a less hazardous alternative, the next 

best control is enclosure. Enclosing a hazard usually means that there is no hazard exposure to 

workers during normal operations. There still will be potential exposure to workers during 

maintenance operations or if the enclosure system breaks down. For those situations, additional 

controls such as safe work practices or personal protective equipment (PPE) may be necessary to 

control exposure. 
 
 
 



 
 

Some examples of enclosure designs are: 
 

• Complete enclosure of moving parts of machinery; 
 

•Complete containment of toxic liquids or gases from the beginning of the process using or 

producing them to detoxification, safe packing for shipment, or safe disposal of toxic waste 

products; 
 

•Glove box operations to enclose work with dangerous microorganisms, radioisotopes, or 

toxic substances; and 
 

•Complete containment of noise, heat, or pressure-producing processes with materials 

especially designed for those purposes. 
 

Barriers or Local Ventilation 
 

When the potential hazard cannot be removed, replaced, or enclosed, the next best approach is a 

barrier to exposure or, in the case of air contaminants, local exhaust ventilation to remove the 

contaminant from the workplace. This engineered control involves potential exposure to the worker 

even in normal operations. Consequently, it should be used only in conjunction with other types of 

controls, such as safe work practices designed specifically for the site condition and/or PPE. 
 

Examples include: 
 

• Ventilation hoods in laboratory work; 
 

• Machine guarding, including electronic barriers; 
 

• Isolation of a process in an area away from workers, except for maintenance work; 

• Baffles used as noise-absorbing barriers; and 

• Nuclear radiation or heat shields. 

MANAGEMENT CONTROLS 

Many of your organization's general workplace rules have a bearing on safety and health. It is 

accurate to think of these rules as hazard controls. In addition to the general workplace rules that 

apply to everyone, specific work practices may be needed to safeguard your employees in a variety 

of situations. For example, even when a hazard is enclosed, exposure can occur when maintenance is 

necessary, when the enclosure system suffers a partial or complete breakdown, or when enclosure 

does not fully control the hazard. 
 

Improving work practices 
 

By following established safe work practices for accomplishing a task safely (and using PPE in many 

cases), your employees can further reduce their exposure to hazard. 
 

The safety and health rules that you develop and make part of your overall workplace rules are an 

important component of your hazard prevention and control program. These rules play a major part 

in identifying acceptable and unacceptable behavior. For example, you may have rules outlawing 

horseplay or violent behavior on company property, or requiring your employees to wear personal 

protective equipment. 
 
 



 
 

Safety and health rules are most effective when they are written, posted, given to all affected 

employees, and discussed with them. Many employers emphasize the link between safety and health 

rules and the consequences of breaking them by reviewing the rules with their employees. They then 

ask the employees to sign a statement at the bottom of the list: "I have read the rules, I understand 

them, and I have received an explanation of the consequences of breaking them." Employer and 

employee both keep a copy of this signed statement. 
 

Some employers ask their employees to help develop the workplace rules and then to help revise 

them as needed. When employees play a role in formulating the rules, they are more likely to 

understand and follow them. 
 

Safe Work Practices 
 

Some of these practices are very general in their applicability. They include housekeeping activities 

such as: 
 

• Removal of tripping, blocking, and slipping hazards; 

• Removal of accumulated toxic dust on surfaces; and 

• Wetting down surfaces to keep toxic dust out of the air. 
 

Other safe work practices apply to specific jobs in the workplace and involve specific procedures for 

accomplishing a job. To develop these procedures, you conduct a job hazard analysis. This process is 

clearly described with examples and illustrations in OSHA Publication 307l (Revised 1992), "Job 

Hazard Analysis,“ and summarized here in Chapter VII. 
 

OSHA recommends that you keep the written analysis of a job separate from the written procedures 

your workers will follow to accomplish the job safely. A good job hazard analysis is more detailed 

than a good work instruction sheet. Each document suffers from being combined with the other.You 

may decide that a training program is needed, using the job hazard analysis as the basis for training 

your workers in the new procedures. A training program may be essential if your employees are 

working with highly toxic substances or in dangerous situations. 
 

Drawbacks to Controlling Hazards with Safe Work Practices 
 

While safe work practices are a necessity and can work very well, they are only as good as the 

management systems that support them. This is because they are susceptible to human error. The 

controls first must be designed from a base of solid hazard analysis. They then must be accompanied 

by good worker training, reinforcement, and consistent and reasonable enforcement. Safe work 

practices should be used in conjunction with, and not as a substitute for, more effective or reliable 

engineering controls. 
 

Safe Work Practices Training 
 

Anticipate resistance when teaching new job practices and procedures to workers. If your employees 

have done a job long enough without special precautions, they are likely to feel unconcerned about 

hazards. It is essential that they understand why special work practices are needed. Therefore, 

training begins with a discussion of hazards. Your workers must be assisted in understanding that, for 

an accident or injury to occur, two things must be present: a hazard and an employee. 
 
 
 



 
 
 

Remove the hazard and there will be no injury. 
 

Train the employee to follow proper work practices, and those safe work practices can significantly 

help the employee to avoid harm. Just presenting training may not be sufficient. An employer has a 

responsibility to ensure that worker training has achieved its objective and that workers understand 

the hazards and know how to protect themselves. A supervisor easily can perform informal testing to 

check the results of training. This means stopping at an employee's work station and asking for an 

explanation of the hazards involved in the work and the employee's means of protection. If the 

training has been presented well and has been understood, each trained worker should be able to give 

a clear, comprehensive response. 
 

Positive Reinforcement 
 

Each supervisor should provide frequent reinforcement of work practices training. The informal 

testing described above serves not only to gauge training effectiveness, but also to reinforce the 

desired behavior. Some worksites also provide special recognition for the use of safe work practices. 

Some supervisors periodically hand out "Thank you for working safely" cards that can be redeemed 

for a free cup of coffee or soft drink. Other supervisors periodically observe individual workers at 

their tasks and give oral and/or written feedback on what was done safely. 
 

OSHA recommends award systems that recognize positive activities rather than absence of injuries. 

Award programs with prizes for hours worked without injury can put heavy pressure on workers not 

to report injuries. 
 

Enforcement 
 

Workers must realize that safe work practices are a requirement of employment and that unsafe 

practices will not be tolerated. It is necessary, therefore, that the employer have a disciplinary system 

that is implemented fairly and consistently. If no such system exists in your workplace, you would be 

wise to have employees assist in designing one. We discuss disciplinary systems in greater detail 

below. 
 

Improving work schedules 
 

While workplace rules and safe work practices can legitimately be considered forms of 

administrative control, we use this term here to connote other measures aimed at reducing employee 

exposure to hazard, generally by manipulating the work schedule. Such measures include lengthened 

rest breaks, additional relief workers, exercise breaks to vary body motions, and rotation of workers 

through different jobs to reduce or "even out" exposure to hazards or to allow them to work part of 

the day without respirators or other burdensome PPE. Administrative controls normally are used in 

conjunction with other controls that more directly prevent or control exposure to hazard. 
 

Administrative controls are often employed to reduce ergonomic hazards. For example, employees in 

a meatpacking plant might rotate among several tasks to reduce accumulated stress on particular 

muscles and tendons. Administrative controls have also been used in situations of extreme 

temperatures, and to counteract the dangers of some widely used chemicals. However, such controls 

are not appropriate in dealing with carcinogens or chronic chemical hazards such as lead. 
 
 
 
 

  



 
 

PERSONAL PROTECTIVE EQUIPMENT (PPE) 
 

When exposure to hazards cannot be engineered completely out of normal operations or maintenance 

work, and when safe work practices and other forms of administrative control cannot provide 

sufficient additional protection, a supplementary method of control is the use of protective clothing 

and/or equipment. These are collectively called personal protective equipment, or PPE. PPE may 

also be appropriate for controlling hazards while engineering and work practice controls are being 

installed. The term PPE covers such items as face shields (whether worn by dentists or welders), 

steel-toed shoes and boots, safety glasses and goggles, hard hats, back supports, leather aprons, 

metal-mesh gloves, forearm guards, respirators, and "space suits." 
 

Legal Requirements 
 

One section of the OSHA standards (29 CFR 1910, Subpart I) specifically addresses PPE. Many 

other OSHA standards require certain types of PPE. If respirators are ever worn for any reason at 

your worksite, you must have a written respirator program, perform fit testing, train supervisors and 

workers in proper respirator use, and meet other requirements of the standard (29 CFR 1910.134). 

For further information about respirators, see OSHA Publication 3079 (Revised 1993), "Respiratory 

Protection." A useful general source of information is OSHA Publication 3077 (Revised 1994), 

"Personal Protective Equipment.“ 
 

If you are not sure what is required or what types of PPE might be best for your employees, you can 

call or write the nearest State or Federal OSHA office for guidance. Small business employers may 

contact the OSHA-funded, State-run consultation service in their State. 
 

PPE Drawbacks 
 

The limitations and drawbacks of safe work practices (see page VIII-5) also apply to PPE. 

Employees need training in why the PPE is necessary and how to use and maintain it. It also is 

important to understand that PPE are designed for specific functions and are not suitable in all 

situations. For example, no one type of glove or apron will protect against all solvents. To pick the 

appropriate glove or apron, you should refer to recommendations on the material safety data sheets of 

the chemicals you are using. 
 

Your employees need positive reinforcement and fair, consistent enforcement of the rules governing 

PPE use. (See discussion below.) Some employees may resist wearing PPE according to the rules, 

because some PPE is uncomfortable and puts additional stress on employees, making it unpleasant or 

difficult for them to work safely. This is a significant drawback, particularly where heat stress is 

already a factor in the work environment. 
 

An ill-fitting or improperly selected respirator is particularly hazardous, since respirators are used 

only where other feasible controls have failed to eliminate a hazard. 
 
 
 
 
 
 
 
 
 



 
 

MEEE Document Analysis 
 

This document covers the four areas that should be reviewed in determining the root cause 

of hazards, accidents and incidents. It is not uncommon to find factors in each of the four 

areas: Management, Employee, Equipment and Environment. 
 
 
 

Yes No Management Checklist 
 

Did supervisor detect, anticipate, or report an unsafe or hazardous condition? 

Did supervisor recognize deviations from the normal job procedure? 

Did the supervisor and employees participate in job review sessions especially for those 

jobs performed on an infrequent basis? 
 

Were supervisors made aware of their responsibilities for the safety of their work areas 

and employees? 
 

Were supervisors properly trained in the principles of accident prevention? 
 

Was there any history of personnel problems or any conflicts with or between supervisor 

and employees or between employees themselves? 
 

Did the supervisor conduct regular safety meetings with his or her employees? 
 

Were the topics discussed and actions taken during the safety meetings recorded in the 

minutes? 
 

Were the proper resources (e.g., equipment, tools, materials, etc.) required to perform the 

job or task readily available and in proper condition? 
 

Did the supervisors ensure employees were trained and proficient before assigning them to 

their jobs? 
 

Did management properly research the background and experience level of employees 

before extending an offer of employment? 
 
 

Question # Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

ACCIDENT ANALYSIS 
 

Employee Checklist 

Yes No 

Did a written or well-established procedure exist for employees to follow? 
 

Did job procedures or standards properly identify the potential hazards of job 

performance? 
 

Were employees familiar with job procedures? 
 

Was there any deviation from the established job procedures? 
 

Did any mental or physical conditions prevent the employee(s) from properly 

performing their jobs? 
 

Were there any tasks in the job considered more demanding or difficult than usual (e.g., 

strenuous activities, excessive concentration required, etc.)? 
 

Was the proper personal protective equipment specified for the job or task? 
 

Were employees trained in the proper use of any personal protective equipment? 
 

Did the employees use the prescribed personal protective equipment? 
 

Were employees trained and familiar with the proper emergency procedures, including 

the use of any special emergency equipment? 
 

Was there any indication of misuse or abuse of equipment and/or materials at the 

accident site? 
 

Is there any history or record of misconduct or poor performance for any employee 

involved in this accident? 
 

If applicable, are all employee certification and training records current and up-to-date? 
 

Was there any shortage of personnel on the day of the accident? 

Question # Comments: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ACCIDENT ANALYSIS 
 

Equipment Checklist 
 

Yes No 
 

Were there any detects m equipment (including materials and tools) that contributed to a 

hazard or created an unsafe condition? 
 

Were the hazardous or unsafe conditions recognized by management, employees, or 

both? 
 

Were the recognized hazardous conditions properly reported? 
 

Are existing equipment inspection procedures adequately detecting hazardous or unsafe 

conditions? 
 

Were the proper equipment and tools being used for the job? 
 

Were the correct/prescribed tools and equipment readily available at the job site? 
 

Did employees know how to obtain the proper equipment and tools? 
 

Did equipment design contribute to operator error? 
 

Was all necessary emergency equipment readily available? 

Did emergency equipment function properly? 

Is there any history of equipment failure for the same or similar reasons? 
 

Has the manufacturer issued warnings, Safe-Alerts, or other such information pertaining 

to this equipment? 
 

Were all equipment guards and warnings functioning properly at the time of the 

accident? 
 

Question # Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

ACCIDENT ANALYSIS 
 

Environment Checklist 
 

Yes No 
 

Did the location of the employees, equipment, and/or materials contribute to the 

accident? 
 

Were there any hazardous environmental conditions that may have contributed to the 

accident? 
 

Were the hazardous environmental conditions in the work area recognized by employees 

or supervision? 
 

Were any actions taken by employees, supervisors, or both to eliminate or control 

environmental hazards? 
 

Were employees trained to deal with any hazardous environmental conditions that could 

arise? 
 

Were employees not assigned to a work area present at the time of the accident? 
 

Was sufficient space provided to accomplish the job? 
 

Was there adequate lighting to properly perform all the assigned tasks associated with the 

job? 
 

Did unacceptable noise levels exist at the time of the accident? 
 

Was there any known leak of hazardous materials such as chemicals, solvents or air 

contaminants? 
 

Were there any physical environmental hazards, such as excessive vibration, temperature 

extremes, inadequate air circulation, or ventilation problems? 
 

If applicable, were there any hazardous environmental conditions, such as inclement 

weather, that may have contributed to the accident? 
 

Is the layout of the work area sufficient to preclude or minimize the possibility of 

distractions from a passerby or from other workers in the area? 
 

Is there a history of environmental problems in this area? 
 
 

Question # Comments: 
 
 
 
 
 
 
 
 
 
 
 



 

Accident/Incident Investigation 
 

When do you conduct an investigation? 
 

All incidents, whether a near miss or an actual injury-related event, should be investigated. Near miss 

reporting and investigation allow you to identify and control hazards before they cause a more serious 

incident. Accident/incident investigations are a tool for uncovering hazards that either were missed 

earlier or have managed to slip out of the controls planned for them. It is useful only when done with 

the aim of discovering every contributing factor to the accident/incident to "foolproof" the condition 

and/or activity and prevent future occurrences. In other words, your objective is to identify root causes, 

not to primarily set blame. 
 

Definitions 
 

ACCIDENT - The National Safety Council defines an accident as an undesired event that results in 

personal injury or property damage. 
 

INCIDENT - An incident is an unplanned, undesired event that adversely affects completion of a task. 
 

NEAR MISS - Near misses describe incidents where no property was damaged and no personal injury 

sustained, but where, given a slight shift in time or position, damage and/or injury easily could have 

occurred. 
 

Who should investigate? 
 

The usual investigator for all incidents is the supervisor in charge of the involved area and/or activity. 

Accident investigations represent a good way to involve employees in safety and health. Employee 

involvement will not only give you additional expertise and insight, but in the eyes of the workers, will 

lend credibility to the results. Employee involvement also benefits the involved employees by educating 

them on potential hazards, and the experience usually makes them believers in the importance of safety, 

thus strengthening the safety culture of the organization. The safety department or the person in charge 

of safety and health should participate in the investigation or review the investigative findings and 

recommendations. Many companies use a team or a subcommittee or the joint employee-management 

committee to investigate incidents involving serious injury or extensive property damage. 
 

Training for incident investigation 
 

No one should investigate incidents without appropriate accident investigation training. Many safety 

and health consultants and professional organizations provide this type of training. Before committing 

resources to training, you might want to check the course contents against the information found in the 

National Safety Council's pamphlet, "Accident Investigation ... A New Approach." 
 

The investigative report should answer six key questions 
 

Six key questions should be answered: who, what, when, where, why, and how. Fact should be 

distinguished from opinion, and both should be presented carefully and clearly. The report should 

include thorough interviews with everyone with any knowledge of the incident. A good investigation is 

likely to reveal several contributing factors, and it probably will recommend several preventive actions. 
 
 
 
 
 
 



 
 

You will want to avoid the trap of laying sole blame on the injured employee. Even if injured workers 

openly blame themselves for making a mistake or not following prescribed procedures, the accident 

investigator must not be satisfied that all contributing causes have been identified. The error made by 

the employee may not be even the most important contributing cause. The employee who has not 

followed prescribed procedures may have been encouraged directly or indirectly by a supervisor or 

production quotas to "cut corners." The prescribed procedures may not be practical, or even safe, in the 

eyes of the employee(s). Sometimes where elaborate and difficult procedures are required, engineering 

redesign might be a better answer. In such cases, management errors -- not employee error -- may be the 

most important contributing causes. 
 

All supervisors and others who investigate incidents should be held accountable for describing causes 

carefully and clearly. When reviewing accident investigation reports, the safety department or in-house 

safety expert should be on the lookout for catch-phrases, for example, "Employee did not plan job 

properly." While such a statement may suggest an underlying problem with this worker, it is not 

conducive to identifying all possible causes, preventions, and controls. Certainly, it is too late to plan a 

job when the employee is about to do it. Further, it is unlikely that safe work will always result when 

each employee is expected to plan procedures alone. 
 

Implications of accident investigations 
 

Recommended preventive actions should make it very difficult, if not impossible, for the incident to 

recur. The investigative report should list all the ways to "foolproof" the condition or activity. 

Considerations of cost or engineering should not enter at this stage. The primary purpose of accident 

investigations is to prevent future occurrences. Beyond this immediate purpose, the information 

obtained through the investigation should be used to update and revise the inventory of hazards, and/or 

the program for hazard prevention and control. For example, the Job Safety Analysis should be revised 

and employees retrained to the extent that it fully reflects the recommendations made by an incident 

report. Implications from the root causes of the accident need to be analyzed for their impact on all 

other operations and procedures. 
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INTRODUCTION 

 
This new document developed by HSE provides practical guidance for people 
who understand the principles of health and safety management and wish to 
improve the measurement of health and safety performance in their 
organisations. We would welcome feedback on the ideas presented here. 

 

The guidance on measuring health and safety performance is organised 

under these main headings: 
 

• Why measure? 

• What to measure. 

• When to measure. 

• Who should measure. 

• How to measure. 

 
The guidance expands on the Measuring performance chapter in HSE's 
publication HSG65 Successful health and safety management,1 which 
provides guidance on managing health and safety. The chapter Planning and 
implementing from HSG 65 has been included with this guidance to provide 
background information which will put it into context. You may find it useful to 
read this chapter first. 

 

How will this guidance help me? 

 
Measuring health and safety is not easy and there are no simple answers. But 

this guidance provides: 
 

• HSE’s emerging views on this dynamic and important subject; 

• information to help you improve your organisation’s health and safety 
performance measurement; and 

• an opportunity for HSE to share ideas with others across the world. We 
would like to capture your views and experience in order to develop 
and expand the ideas further. 

 

There are key questions which the most senior managers in an organisation 
should be asking themselves. These are: 

 
What information is available to assure me that throughout the organisation 
arrangements to control health and safety risks: 

• are in place; 

• comply with the law as a minimum; and 

• operate effectively? 

 
This guidance aims to give you some useful information to help you address 

these questions. It provides: 
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• a framework for measuring health and safety performance; 

• guidance on developing health and safety performance measures 
relevant to your organisation; and 

• useful references to information sources on performance measurement 
generally, including tools and techniques. 

 

What the guidance is not 
 
This guidance does not provide: 

• a simple checklist for measuring health and safety management; 

• a simple answer to the question ‘how do we measure our health and 
safety performance?’; or 

• a definitive list of health and safety performance measures suitable for 
all organisations. 

Why is guidance necessary? 

 
Measurement is a key step in any management process and forms the basis 
of continual improvement. If measurement is not carried out correctly, the 
effectiveness of the health and safety management system is undermined and 
there is no reliable information to inform managers how well the health and 
safety risks are controlled. 

 

In the UK, the HSC and Government’s Revitalising Health and Safety2 
strategy and the requirements of the Turnbull Report3 on corporate 
governance provide a renewed focus on health and safety performance and 
the control of health and safety risks. 

 
Although there is much information available on performance measurement 
generally, there is little which looks at health and safety in particular which 
organisations can apply to their own circumstances. 

 
HSE’s experience is that organisations find health and safety performance 
measurement a difficult subject. They struggle to develop health and safety 
performance measures which are not based solely on injury and ill health 
statistics. 

 
The traditional approach to measuring health and safety performance 

 
If managing directors or CEOs were asked how they measured their 
companies’ performance, they would probably mention measures like 
percentage profit, return on investment or market share. A common feature of 
the measures quoted would be that they are generally positive in nature - 
reflecting achievement - rather than negative, reflecting failure. 

 

If the same people were asked how they measured their companies’ health 
and safety performance, it is likely that the only measure quoted would be 
injury statistics. While the general business performance of an organisation is 
subject to a range of positive measures, for health and safety it too often 
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comes down to one negative measure, injury and ill health statistics - 
measures of failures. 

 
Health and safety differs from many areas measured by managers because 
success results in the absence of an outcome (injuries or ill health) rather than 
a presence. But a low injury or ill-health rate, even over a period of years, is 
no guarantee that risks are being controlled and will not lead to injuries or ill 
health in the future. This is particularly true in organisations where there is a 
low probability of accidents but where major hazards are present. Here the 
historical record can be a deceptive indicator of safety performance. 

 

Organisations need to recognise that there is no single reliable measure of 

health and safety performance. What is required is a ‘basket’ of measures or 

a ‘balanced scorecard’, providing information on a range of health and safety 

activities. 
 

As organisations recognise the importance of managing health and safety 
they become aware of the problems with using injury and ill-health statistics 
alone as the only measure of health and safety performance. 

 
Some problems with injury/ill health statistics 

 
• Under-reporting - an emphasis on injury and ill-health rates as a 

measure, particularly when related to reward systems, can lead to such 
events not being reported so as to ‘maintain’ performance. 

• Whether a particular event results in an injury is often a matter of 
chance, so it will not necessarily reflect whether or not a hazard is 
under control. An organisation can have a low injury rate because of 
luck or fewer people exposed, rather than good health and safety 
management. 

• Injury rates often do not reflect the potential severity of an event, 
merely the consequence. For example, the same failing to adequately 
guard a machine could result in a cut finger or an amputation. 

• People can stay off work for reasons which do not reflect the severity of 
the event. 

• There is evidence to show there is not necessarily a relationship 
between ‘occupational’ injury statistics (eg slips, trip and falls) and 
control of major accident hazards (eg loss of containment of flammable 
or toxic material). 

• A low injury rate can lead to complacency. 

• A low injury rate results in few data points being available. 

• There must have been a failure, ie injury or ill health, in order to get a 
data point. 

• Injury statistics reflect outcomes not causes. 

 

Because of the drawbacks associated with the use of injury and ill-health data 
alone as a means of measuring performance, some organisations have 
recognised they need more proactive or ‘up stream’ measures of 
performance. Generally this is translated into a search for things which can be 
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easily counted, such as numbers of training courses or numbers of 
inspections. 

 
What is usually absent is a systematic approach to deriving these measures 
and how they link to the risk control process. This is similar to the period 
before the appearance of health and safety management system models, 
when there was activity on health and safety but little understanding of where 
that activity fitted within the overall health and safety management framework. 

 

The scatter-gun or random approach, based purely on what is easiest to 
measure, is of limited value. The resultant data provides no information on 
how the figure was arrived at, whether it is ‘acceptable’ (ie good/bad) or the 
quality and effectiveness of the activity. A more disciplined approach to health 
and safety performance measurement is required. This needs to develop as 
the health and safety management system develops. 

 

This is important not only to ensure that measurement is effective but also to 
ensure effective use of the resources used to measure performance. The rest 
of this guidance provides a framework to help you develop a more disciplined 
approach to health and safety performance measurement. 

 

WHY MEASURE PERFORMANCE? 
 
Introduction 

 
‘You can't manage what you can't measure’ - Drucker 

‘If you don’t know where you are going, chances are you will end up 

somewhere else’ - Yogi Berra 
 

Measurement is an accepted part of the ‘plan-do-check-act’ management 
process. Measuring performance is as much part of a health and safety 
management system as financial, production or service delivery management. 
The HSG 65 framework for managing health and safety, illustrated in Figure 
1, shows where measuring performance fits within the overall health and 

safety management system. 
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Figure 1: Performance measurement within the health and safety 

management system 
 

Providing information 

 
The primary purpose of measuring health and safety performance is to 
provide information on the progress and current status of the strategies, 
processes and activities used by an organisation to control risks to health and 
safety. 

 
Measurement information sustains the operation and development of the 
health and safety management system, and so the control of risk, by: 

• providing information on how the system operates in practice; 

• identifying areas where remedial action is required; 

• providing a basis for continual improvement; and 
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• providing feedback and motivation. 

 
Effective performance measurement provides information on both the level of 
performance and why the performance level is as it is. 

 
‘Only when you know why you have hit the target can you truly say you have 
learnt archery’- Chinese proverb 

 
If the information derived from measurement cannot be used as a means to 

understand the basis of performance then it is of little use. 
 

Answering questions 

 
Health and safety performance measurement should seek to answer such 

questions as: 

 

• Where are we now relative to our overall health and safety aims and 
objectives? 

• Where are we now in controlling hazards and risks? 

• How do we compare with others? 

• Why are we where we are? 

• Are we getting better or worse over time? 

• Is our management of health and safety effective (doing the right 
things)? 

• Is our management of health and safety reliable (doing things right 
consistently)? 

• Is our management of health and safety proportionate to our hazards 
and risks? 

• Is our management of health and safety efficient? 

• Is an effective health and safety management system in place across 
all parts of the organisation (deployment)? 

• Is our culture supportive of health and safety, particularly in the face of 
competing demands? 

These questions should be asked not only at the highest level but also at the 
various management levels and across the organisation. The aim should be 
to provide a complete picture of the organisation’s health and safety 
performance. 

 

Decision making 

 
The measurement information helps in deciding: 

 

• where you are relative to where you want to be; 

• what progress is necessary and reasonable in the circumstances; 

• how that progress might be achieved against particular restraints (eg 
resources or time); 

• the way progress might be achieved; and 



9  

• priorities and effective use of resources. 
 

Addressing different information needs 

 
Information from health and safety performance measurement is needed by 
the people in the organisation who have particular responsibilities within the 
health and safety management system. These will include directors, senior 
managers, line managers, supervisors, health and safety professionals and 
employees/safety representatives. They each need information appropriate to 
their position and responsibilities within the health and safety management 
system. 

 

For example, what the CEO of a multinational organisation needs to know 
from the performance measurement system will differ in detail and nature 
from the manager of a particular location. And this may differ in detail from a 
departmental manager in that location. 

 
There needs to be overall coherence in approach so that individual measuring 
activities are aligned within the overall performance measurement framework. 
In effect this results in a hierarchical set of linked measures which reflect the 
organisation’s structure. 

 
Because performance measures should be derived principally to meet an 
internal need, there will be a limit to the number which can be used 
meaningfully from organisation to organisation (ie for external benchmarking 
purposes) rather than within the context of a particular organisation. 

 
‘Each organisation must create and communicate performance measures that 
reflect its unique strategy’ - Kaplan 

 
Although the primary focus for performance measurement is to meet the 
internal needs of the organisation, there is an increasing need to demonstrate 
to external stakeholders (regulators, insurance companies, shareholders, 
suppliers, contractors, members of the public etc) that arrangements to 
control health and safety risks are in place, operating correctly and effective. 

 

While the higher hazard industries may have recognised that they have in 
effect been granted ‘license to operate’ by their local community and society, 
pressure for accountability is reaching other sectors through routes such as 
corporate social responsibility.4 The challenge for organisations is to 
communicate their performance in ways which are meaningful to their various 
stakeholders. 

 

WHAT TO MEASURE 

 
Introduction 

 
In order to achieve an outcome of no injuries or work-related ill health, and 

satisfy stakeholders, health and safety risks need to be controlled. Effective 
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risk control is founded on an effective health and safety management system. 
This is illustrated in Figure 2. 

 

 
Figure 2: Effective risk control 

 
The health and safety management system comprises three levels of control: 

 

• Level 3 - effective workplace precautions provided and maintained to 
prevent harm to people at the point of risk. 

• Level 2 - risk control systems (RCSs): the basis for ensuring that 
adequate workplace precautions are provided and maintained. 

• Level 1 - the key elements of the health and safety management 
system: the management arrangements (including plans and 
objectives) necessary to organise, plan, control and monitor the design 
and implementation of RCSs. 

 

In addition, a positive health and safety culture supports each level. A detailed 
description of this three-level system is given in the Planning and 
implementing chapter of HSG 65. 

 
To effectively answer the question ‘What is our health and safety 
performance?’, performance measurement should cover all elements of 
Figure 2. It should be based on a balanced approach which combines: 

 

Input: Monitoring the scale, nature and distribution of hazards created by 
the organisations activities - measures of the hazard burden; 
Process: Active monitoring of the adequacy, development, 
implementation and deployment of the health and safety management 
system and the activities to promote a positive health and safety culture - 
measures of success; and 

Outcomes: Reactive monitoring of adverse outcomes resulting in injuries, 

ill health, loss and accidents with the potential to cause injuries, ill health 
or loss - measures of failures. 

 
The following sections describe this approach to performance measurement 
based on Figure 2. 
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Measuring the hazard burden 

 
The range of activities undertaken by an organisation will create hazards, 
which will vary in nature and significance. The range, nature, distribution and 
significance of the hazards (the hazard burden) will determine the risks which 
need to be controlled. 

 
Ideally the hazard should be eliminated altogether, either by the introduction 
of inherently safer processes or by no longer carrying out a particular activity, 
but this is not always practical. 

 
If the hazard burden is reduced and if other things (variables) remain 
constant, including consistent operation of the health and safety management 
system, this will result in lower overall risk and a consequent reduction in 
injuries and ill health. For example, the inventory of hazardous materials might 
be reduced so that the associated risks are reduced. 

 
Of course, the hazard burden may increase as the organisation takes on new 
activities or makes changes to existing ones. For example, increasing the 
throughput on a chemical plant might involve larger inventories and larger 
pipe diameters resulting in potentially larger releases. 

 
Measuring the hazard burden answers the questions: 

 

• What are the hazards associated with our activities? 

• What is the significance of the hazards (high/low)? 

• How does the nature and significance of the hazards vary across the 
different parts of our organisation? 

• How does the nature and significance of the hazards vary over time? 

• Are we succeeding in eliminating or reducing hazards? 

• What impact are changes in our business having on the nature and 
significance of hazards? 

 
This information provides an important input into planning and review 
processes to ensure that proportionate effort, prioritisation and emphasis are 
given to the control of risks. 

 

Measuring the health and safety management system 

 
Overview 

 
The health and safety management system is the process which turns 

uncontrolled hazards to controlled risks. The key elements of: 
 

• policy; 

• organising; 

• planning and implementation; 

• measuring performance; and 
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• audit and review 
 
illustrated in Figure 1 all need to be in place to control risks effectively. These 
are described fully in HSG 65. The performance measurement system must 
cover each element of the health and safety management system. 

 

Policy 

 
The measuring process should establish that a written health and safety 

policy statement: 
 

• exists; 

• meets legal requirements and best practice; 

• is up to date; and 

• is being implemented effectively. 

 
The information to demonstrate that the policy is being implemented 
effectively will be collected through the overall process of measuring health 
and safety performance and from the auditing process. 

 

Organising 

 
The measurement process should gauge the existence, adequacy and 
implementation of arrangements to: 

 

• establish and maintain management control of health and safety in the 
organisation; 

• promote effective co-operation and participation of individuals, safety 
representatives and relevant groups so that health and safety is a 
collaborative effort; 

• ensure the effective communication of necessary information 
throughout the organisation; and 

• secure the competence of the organisation’s employees. 

 

Planning and implementation 

 
The measurement process should gauge the existence, adequacy and 
implementation of the planning system. The planning system should be able 
to: 

 

• deliver plans with objectives for developing maintaining and 

improving the health and safety management system; 
• design, develop, install and implement suitable management 

arrangements, risk control systems and workplace precautions 
proportionate to the needs, hazards and risks of the organisation; 

• provide effective prioritisation of activities based on risk assessment; 

• ensure the correct balance of resources and effort is being targeted 
proportionately according to the hazard/risk profile across the 
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organisation (for example, is disproportionate effort being expended on 
slips/trips relative to control of major accident hazards or fire safety?); 

• operate, maintain and improve the system to suit changing needs 
and process hazards/risks; and 

• promote a positive health and safety culture. 

 
Over a period of time the information from the various measuring activities 
and from other sources (notably audit) will demonstrate how well the planning 
system delivers suitable management arrangements and risk control systems. 
These should be: 

 

• effective, ie they are doing the right thing and in the right place at the 
right time? 

• reliable, ie they are consistently applied? and 

• efficient, ie they are doing the right things right? 

 
More detail is provided in the section Planning and implementing - a more 
detailed look. 

 
Measuring performance 

 
The measuring process itself is an essential element of the health and safety 
management system, so its operation of will also need to be monitored. 

 
Audit and review 

 
Audit and review form the final steps in the health and safety management 
control loop, so their existence, adequacy and implementation need to be 
included within the measuring process. 

 

Measuring failure - reactive monitoring 

 
So far we have dealt with measuring activities designed to prevent the 
occurrence of injuries and work-related ill health (active monitoring). Failures 
in risk control also need to be measured (reactive monitoring), to provide 
opportunities for organisations to check performance, learn from failures and 
improve the health and safety management system. 

 
Reactive monitoring arrangements include systems to identify and report: 

 

• injuries and work-related ill health; 

• other losses such as damage to property; 

• incidents, including those with the potential to cause injury, ill health or 
loss; 

• hazards and faults; and 

• weaknesses or omissions in performance standards and systems. 
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Guidance on investigating these events is outside the scope of this guidance 
but investigations should: 

 

• establish what happened; 

• identify the reasons for substandard performance; 

• identify the underlying failures in the health and safety management 
system; 

• learn from events; 

• prevent recurrences; and 

• satisfy legal and reporting requirements. 
 
The reactive monitoring system should answer the following questions: 

 
• Are failures occurring (injuries/ill health/loss/incidents)? 

• Where are they occurring? 

• What is the nature of the failures? 

• How serious are they? 

• What were the potential consequences? 

• What are the reasons for the failures? 

• What are the costs? 

• What improvements in the health and safety management system are 
required? 

• How do all the above points vary with time? 

• Are we getting better/worse? 
 

Measuring the health and safety culture 

 
The health and safety culture of an organisation is an important factor in 
ensuring the effectiveness of risk control. The health and safety management 
system is an important influence on the safety culture, which in turn impacts 
on the effectiveness of the health and safety management system. Measuring 
aspects of the safety culture therefore forms part of the overall process of 
measuring health and safety performance. 

 
Many of the activities which support the development of a positive safety 
culture need to be measured. They are included under the headings (the ‘four 
Cs’: see Organising): 

 

• control; 

• communication; 

• co-operation; and 

• competence. 
 
The term ‘health and safety climate’ has been used to describe the tangible 
outputs of an organisation’s health and safety culture as perceived by 
individuals or work groups at a point in time. Health and safety climate is 
amenable to measurement, and HSE has developed a Health and safety 
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climate survey tool5 to allow organisations to canvass the views of their 
employees on some key aspects of health and safety within their organisation. 

 
The health and safety related behaviour of individuals at all levels of the 
organisation is influenced by the health and safety culture, and the behaviours 
in turn shape the culture. Behaviours which support and promote a positive 
health and safety culture and an effective health and safety management 
system need to be included within the measurement process (an HSE 
Contract Research Report6 on behavioural safety is currently in preparation). 

Planning and implementing - a more detailed look 

 
The following sections provide more detail on performance measurement in 
relation to plans and objectives, management arrangements, risk control 
systems and work place precautions (the levels 1,2 and 3 in Figure 2). 

 

Measuring progress with plans and objectives 

 
One of the key outputs of the planning process is plans and objectives to 
develop, maintain and improve the health and safety management system. 
The various plans across the different parts of an organisation need to be 
aligned to meet the organisation’s overall aims and to provide a coherent 
approach to effective risk control. The overall goals set at the highest level in 
the organisation need to be put into effect by a series of linked plans and 
objectives. These should cascade down the various levels within the 
organisation. 

 
A prerequisite of effective health and safety plans and objectives is that they 

should be SMART, ie: 
 

• Specific; 

• Measurable; 

• Attainable; 

• Realistic/Relevant; and 

• Timebound. 

 
So the first check in the measurement process is whether plans and 

objectives meet this test. 
 

Measuring progress with plans and objectives is facilitated by defining who 
does what, when and with what result. This means that regular checks on 
progress can be made at appropriate intervals against a defined performance 
standard. 

 
These checks need to take place at successive levels within the organisation 
at corporate, site, local and individual level, reflecting the appropriate 
hierarchical structure of the organisation. At individual level, the information 
gathering may form part of a performance appraisal system, which holds 
people accountable for their health and safety responsibilities and rewards 
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them appropriately. Measuring progress with plans and objectives provides a 
useful input to reporting health and safety performance at various levels within 
the organisation 

 
An important part of the measurement process is to monitor compliance with 
remedial actions where areas for improvement have been identified. These 
actions can arise from audits as well as active and reactive monitoring. 

 
Measuring management arrangements and risk control systems 

 
Measuring management arrangements and risk control systems (the levels 1 

and 2 of Figure 2) should cover three aspects: 
 

• capability; 

• compliance (implementation); and 

• deployment. 

 
Capability 

 
In many organisations, their health and safety management system has 
evolved over time rather than being designed from first principles. This 
contrasts with the organisation’s physical processes or production processes, 
where careful and systematic consideration will have been given to ensure 
they are designed to deliver the desired outcomes. 

 

The same discipline needs to be applied to management arrangements and 
risk control systems. The performance measurement system must include 
checks on whether the particular management arrangement (eg the accident 
investigation system), or risk control system (eg the system to control 
contractors) has the capability to deliver the required outcome and is fit for 
purpose. In practice, this information might be collected by audit or a review of 
arrangements and systems which are already in place. 

 
Unless the performance measurement system includes these checks, there 
will be a natural limit on the performance of the health and safety 

management system. Because of the limitations in its original design there will 
be no guarantee that the desired outcomes will be achieved. There are 
essentially two aspects to consider: 

 

(a) is there a system in place? and 

(b) Is the system ‘technically adequate’ for the required 

application? 
 

(a) To establish that a system is in place means checking that there is a plan- 

do-check-act process so that: 

 

• clear scope and objectives are defined for the outcome, ie what the 
system is intended to deliver; 
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• clear responsibilities are assigned to individuals within the system, 
which they are held accountable for; 

• the competencies of people operating the system are defined; 

• people who are expected to implement the system have had the 
opportunity to provide input to its design; 

• there are procedures which define how the system is to be 
implemented and the performance standards expected; 

• the methods of monitoring compliance and effectiveness of the system 
are defined; 

• there are arrangements for reviewing the design and operation of the 
system and taking appropriate action to correct deficiencies and for 
continual improvement; and 

• adequate resources are provided to operate the system effectively. 

(b) The presence of the plan-do-check-act elements alone is not sufficient. 
The system needs to be ‘technically adequate’ or fit for purpose relative to 
the application. For example, arrangements for investigating accidents will be 
of limited value if the investigation system does not identify root causes of the 
accident. 

 

Similarly a system aimed at controlling the risks associated with managing 
change on a chemical plant will be of limited value if the only changes 
included are engineering or material changes, but changes such as  
personnel, organisational structure, instrumentation or recipe are not included. 

 

The yardsticks for checking ‘technical adequacy’ are relevant legal 
requirements and best practice including the consideration of human factors 
issues (see HSE guidance Reducing error and influencing behaviour7). 
Information on best practice might be obtained through published guidance or 
through benchmarking with others (see HSE leaflet Health and safety 
benchmarking8). 

 
The procedures for implementing the system should be realistic and 
achievable in terms of the demands placed upon the people who have to 
carry them out. For example, can people actually do what is required of them 
to the standard required in the time available? Procedures should also be 
compatible with other procedures the organisation has in place to manage 
other aspects of the business. 

 
Compliance 

 
No matter how well the management arrangements and risk control systems 
are designed, they can never deliver the desired outcome if they are not 
implemented or complied with. Performance measurement must provide 
information to determine the level of compliance with the management 
arrangements and risk control systems. 

 
It is vitally important that employees understand how the particular 
management arrangement or risk control system is expected to operate. It is 
useful to be able to capture the implementation process as designed in a 
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process flowchart. This can be used to decide what aspects of the process 
need to be measured to check that the process is beingimplemented as 
intended (see Deriving performance measures). 

 
The basis for the active monitoring of compliance are performance standards 
(see HSG 65) which define who does what, when and with what result. 

 
Deployment 

 
In larger organisations senior management will need information to determine 
that the health and safety management system elements are in place and 
operating effectively across the organisation rather than in isolated parts. So a 
measurement of deployment will be required. This should include information 
on the levels of compliance with the particular management arrangement or 
risk control system across various parts of the organisation. 

 

Taken together, measuring capability, compliance and deployment effectively 
provides information on three dimensions of the management arrangements 
and risk control systems. This is illustrated in Figure 3. 

 

 
Figure 3: Three dimensions of measurement 

 
The aim would be to be in the dark shaded area of Figure 3, ie high capability 
and high compliance effectively deployed across the organisation. 

 
This approach provides management with a way to gauge performance which 
they can apply at different levels. For example, looking at a specific 
management arrangement (eg competence) or risk control system (eg entry 
into confined spaces), or looking at a range of management arrangements 
and risk control systems at a particular site or across the organisation . 

 

Measuring workplace precautions 

 
The output of risk control system design is having suitable workplace 
precautions (level 3 in Figure 2) in place at the point of risk for the hazards 
and risks associated with work activity. The risk assessment process is at the 
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core, because when done correctly it will define the precautions needed to 
control particular risks which must be included in the risk control system. 

 
The compliance measurement should provide information to determine 

whether the workplace precautions are: 
 

• in place; 

• operating; and 

• effective. 

 
Measurement means comparing the ’as is’ against a defined standard or 
yardstick. The definition of the workplace precautions to control a particular 
risk forms the basis of measuring performance in controlling that risk. It is 
useful to consider workplace precautions under the following issues (the ‘four 
Ps’): 

 

• premises, 

• plant and materials, 

• procedures, 

• people. 

 
This is illustrated in Figure 4. 

 

 
Figure 4: Workplace precautions 

 
The following example uses the risks associated with workplace transport but 
the principles can be applied to other risks. For workplace transport, the 
workplace precautions under each of the headings might include: 

 
Premises 

• Defined roadways/one way system. 

• Need for reversing eliminated/minimised. 

• Roadways in good condition. 

• Speed bumps. 
 

Plant 

• Vehicle selection eg good driver access/visibility. 

• Vehicles maintained in good condition - tyres/brakes. 

• Seat restraints fitted. 
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• Reversing aids provided. 
 
Procedures 

• Speed limits set for vehicles. 

• Vehicles chocked appropriately. 

• Reversing controlled. 

• Authorised drivers. 

• Drivers in safe position during loading. 

 
People 

• Competent drivers. 

• Drivers following the speed limit. 

• Pedestrians using designated walkways. 

 
Each of the precautions defined will then fall within the scope of what to 
measure. (See also How to measure performance). Monitoring compliance 
with defined workplace precautions is the major element in day-to-day 
measurement activity. 

 

WHEN TO MEASURE PERFORMANCE 

 
Measuring health and safety performance is an ongoing activity, so in one 
sense the measurement process is continuous. But like any other activity 
measurement should be both efficient and effective, so the frequency with 
which it takes place needs to be planned appropriately. You should consider 
the following factors: 

 

• Suitable intervals to ensure that specific planned milestones are 
achieved 

If health and safety plans and objectives are SMART, they will include specific 
times when specific milestones will be achieved. Monitoring the progress with 
the plans should be aligned with the particular timescales for achievement. 

 

• The potential for change from one state to another over time 
For example, the design of a particular management arrangement or risk 
control system does not change from day to day so that the checks on the 
design might be appropriate at: 

 

• the initial design phase; 

• whenever changes are made which could impact on the operation of 
the systems; 

• when information is obtained which indicates that the system as 
designed has failed in some way (eg when there has been an injury); 
or 

• when data from the monitoring of the operation of the system indicates 
the design is flawed. 

 
Similarly, the state of a particular work place precaution, for example the 
integrity of a fixed machine guard, might not be expected to vary significantly 
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from day to day once it has been put in place. A check at greater intervals 
might be more appropriate. 

 
Suppliers of plant and equipment will often prescribe inspection and 

maintenance intervals to ensure optimum performance. 
 

• The relative importance of the activity or particular precaution 
relative to the overall control of risk 

Some precautions needed to control a particular risk may need to be 
monitored on an almost continuous basis, eg the flow of cooling water, the 
presence (or absence) of oxygen, air flow, flammable gas levels, and require 
effective instrumentation. Systems to control risks associated with high 
hazards will need to be monitored at more frequent intervals than those for 
low hazards. 

 

• Where intervals for monitoring are prescribed by legislation 

Some legislation requires monitoring to take place at specific intervals, for 

example, inspection of lifting equipment. 
 

• Where there is evidence that there is non-compliance 

Where monitoring has discovered evidence of non-compliance then once 
remedial action has been taken, it may be appropriate to introduce more 
frequent monitoring to check that the remedial action has been successful. 

 

• Where there is evidence of compliance 

Where monitoring has provided evidence that there is regular compliance with 
a particular requirement,it may be appropriate to consider reducing the 
frequency of that monitoring and targeting resources elsewhere. 

 

• The relative frequency and time at which a particular activity takes 
place 

Some work activities only occur at particular times of the day or night or 
periods of the year. It is important that the measurement process covers these 
activities effectively and is not just confined to frequent ‘9 to 5’ activities. 

 

WHO SHOULD MEASURE PERFORMANCE 

 
Health and safety performance needs to be measured at each management 
level in an organisation, starting with the most senior management. Senior 
managers must guard against a culture of management, or measurement of 
health and safety, by exception. This means that unless a problem or 
deficiency is brought to their attention they presume that everything is working 
as intended and do not inquire any further. 

 
The dangers of this approach have been highlighted in several reports of 
official inquiries into major incidents in the UK and abroad. Senior managers 
must satisfy themselves that appropriate arrangements to control health and 
safety risks are: 
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• in place; 

• complied with; and 

• effective. 
 
Organisations need to decide how to allocate responsibilities for both active 
and reactive monitoring of performance at different levels in the management 
chain. They should also decide what level of detail is appropriate. The 
decisions will reflect the organisation’s structure. Managers should be given 
responsibility for monitoring the achievement of plans and objectives and 
compliance with standards for which they and their subordinates are 
responsible. Managers and supervisors responsible for direct implementation 
of standards should monitor compliance in detail and be competent to do so. 

 

Above this immediate level of control, monitoring needs to be more selective 
but provide assurance that adequate first line monitoring is taking place. This 
should reflect not only the quantity but also the quality of subordinates’ 
monitoring. 

 

There needs to be performance standards (who does what when, to what 

effect) for managers to indicate how they will monitor. 
 

HOW TO MEASURE PERFORMANCE 

 
Introduction 

 
The foundation of effective performance measurement is an effective planning 
system which produces specifications and performance standards for the 
management arrangements and risk control systems. These provide the 
yardsticks for the measurement process. 

 
The measurement process can gather information through: 

 

• direct observation of conditions and of peoples’ behaviour; 

• talking to people to elicit facts and their experiences as well as gauging 
their views and opinions; and 

• examining written reports, documents and records. 
 
These information sources can be used independently or in combination. 
Direct observation includes inspection activities and the monitoring of the 
work environment (eg temperature, dust levels, solvent levels, noise levels) 
and people’s health and safety related behaviour. 

 
Each risk control system will have a built-in monitoring element if it has been 
designed correctly to define the frequency of monitoring (see Capability). 
Rather than monitoring particular risk control systems and associated 
workplace precautions in isolation, it may be more efficient to combine the 
individual monitoring activities where it makes sense to do so. 
This may be achieved by developing a checklist or inspection form which 
covers the key issues to be monitored in a particular department or area of 
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the organisation within a particular time period. It might be useful to structure 
this checklist using the ‘four Ps’ (note that the examples are not a definitive 
list: you should be able to think of others to fit your circumstances): 

 

• Premises, including: 
Access/escape. 
Housekeeping. 

Working environment. 
 

• Plant and substances, including: 

Machinery guarding. 

Local exhaust ventilation. 
Use/storage/separation of materials/chemicals. 

 

• Procedures, including: 

Permits to work. 

Use of personal protective equipment. 
Procedures followed. 

 

• People, including: 

Health surveillance. 

People’s behaviour. 
Appropriate authorised person. 

 
In order to get maximum value from inspection checklists, they should be 
designed so that they require objective rather than subjective judgements of 
conditions. For example, asking the people undertaking a general inspection 
of the workplace to rate housekeeping as good or bad begs questions as to 
what does good and bad mean, and what criteria should be used to judge 
this. 

 
The checklist or inspection form should facilitate: 

 

• the planning and initiation of remedial action, by requiring those doing 
the inspection to rank deficiencies in order of importance; 

• taking remedial actions, with names and timescales to track progress 

to implement improvements; 

• periodic analysis to identify common features or trends which might 
reveal underlying weaknesses in the system; and 

• information to aid judgements about changes in the frequency or 
nature of the monitoring arrangements. 

Deriving performance measures 

 
There is online source material available for deriving performance measures, 
introducing a performance measurement process and interpreting and 
displaying performance data (see Further information). 
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Organisations need to guard against the danger of having a performance 
measurement process where there is measurement for measurement’s sake. 
Just because something is amenable to measurement does not mean that it 
has to be measured. Like any activity, measurement has associated costs 
and so needs to be undertaken efficiently and to best effect. 

 

‘The single biggest mistake organisations make is to have too few 
performance measures. The second biggest is to have too many’ - Mark 
Graham Brown 

 

There is general agreement on the key steps in developing a performance 
measurement system. It is important that all those who are involved in the 
processes or activities have the opportunity to contribute to the following 
steps: 

 

1 Identify the key processes 

In the case of health and safety, these will be the management arrangements, 

risk control systems and workplace precautions. 
 

2 Analyse the key management arrangements and risk control 
systems to produce a process map or flow chart 

If the management arrangements and risk control systems have been 
designed correctly, it should be relatively easy to produce a flowchart. It is 
vitally important to understand how the process actually operates on the 
ground, so it is important to involve those responsible for implementing the 
process in this activity. 

 

3 Identify the critical measures for each management arrangement 
and risk control system 

This can be done by considering: 
 

• What outcome do we want? 

• When do we want it? 

• How would we know if we achieved the desired outcome? 

• What are people expected to do? 

• What do they need to be able to do it? 

• When should they do it? 

• What result should it produce? 

• How would we know that people are doing what they should be doing? 
 
Again, it is important to include the people involved in implementing the 
arrangements and systems in deciding what the critical measures might be. 

 
The measures which are derived should be: 

• accepted by and meaningful to those involved in the activities being 
measured and those who need to use the measures; 

• simple/understandable/repeatable/objective; 

• capable of showing trends; 

• unambiguously defined; 
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• cost-effective in terms of data collection; 

• timely; 

• sensitive; and should 

• drive appropriate behaviour. 

• 

This last point is particularly important because the choice of measures can 
sometimes promote behaviours which are in conflict with the desired 
outcomes. For example, rewarding low accident rates (in the absence of other 
measures of performance) can lead to under-reporting. Or merely counting 
the number of safety meetings held by a supervisor can lead to the target for 
the number of safety meetings being achieved but the quality being very poor. 

 

4 Establish baselines for each measure 

Once the individual measures have been established then baseline data 
needs to be established. 

 

5 Establish goals or targets for each measure. 

Again, this should be done by involving the people who are expected to 
operate the particular activity rather than imposing goals or targets on them 
arbitrarily. 
6 Assign responsibility for collecting and analysing the data 

It is important to assign responsibility for collecting and analysing the data, 
and to hold people accountable for this activity. 

 

7 Compare actual performance against target 

The emphasis should be on achievements rather than failures, but it is 
important to analyse the reasons for substandard performance if 
improvements are to be made. 

 

8 Decide on corrective action 

The measurement data should provide information to enable decisions to be 
made about what corrective action is required and where and when it is 
necessary. 

 

9 Review the measures 

The measures derived need to be reviewed regularly to ensure that they 
remain appropriate, useful and cost-effective. There should not be frequent 
changes of measures because this can lead to confusion. 

 

Improving your performance measurement arrangements 

 
In seeking to improve your organisation’s approach to measuring health and 
safety performance, a useful starting point is to review what measuring activity 
is currently taking place against this guidance. You should include 
consideration of: 

• range, nature and deployment; 

• gaps in the coverage; 

• balance and emphasis; 

• design basis; 
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• frequency - too little/too much; 

• responsibility for collecting, analysing and reporting measurement 
information; 

• corrective action arrangements; and 

• effectiveness in driving improvement. 

• 

This might best be done using a team approach involving managers, 
supervisors, employees and safety representatives. The References also 
provide useful information. 

 

The first aim should be to develop a measurement system which provides 
information to enable you to comply with relevant legal requirements as a 
minimum.
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Explosives Act, 1884 and Rules, 2008 

 

➢ The objective of the Act is to regulate the manufacture, possession, use, sale, 

transport, import and export of explosives. 

➢ Explosives Act, 1884 and Rules framed there under  are jointly administered by 

PESO and  District Authorities 

➢ Definition of explosive as defined under the Act: 

o Sec.4(d) - (d) “explosive” means gunpowder, nitoglycerine, 

nitroglycol, gun-cotton, di-nitro-toluene, tri-nitro-toluene, picric acid, di-

nitro-phenol, tri-nitro-resorcinol (styphnic acid), cyclo-trime- thylene-

trinitramine, penta-erythritol-tetranitrate, tetryl, nitro-guanidine, lead 

azide, lead styphynate, fulminate of mercury or any other metal, diazo -di-

nitro-phenol, coloured fires  or any other substance whether a single 

chemical compound or a mixture of substances, whether solid or 

liquid or gaseous used or manufactured with a view to produce a 

practical effect by explosion or pyrotechnic effect; and  includes fog-

signals, fireworks,  fuses, rockets, percussion-caps, detonators, cartidgcs, 

ammunition of all descriptions and every adaptation or preparation of an 

explosive as defined in this clause; 

➢ Section – 5 of the Act empowers the central government to make rules as to 

licensing of the manufacture, possession, use, sale, transport, import and export 

of explosives. 

➢ Section – 6 on ‘power to prohibit’ empowers the Central Government to prohibit  

the manufacture, possession or importation of specially dangerous explosives 

➢ Section 6B provides for a person to make an application for licence under 

section 5to the authority so notified under the rules and the authority after  

making such inquiry, if  any,  as it may consider necessary, shall, subject to the 

other provisions of this Act, by order in writing either grant the licence or refuse 

to grant the same. On refusal, the applicant can prefer an appeal under section 

6F. 

➢ Section 7 on ‘Power to make rules conferring power of inspection, search, 

seizure, detention and removal’ empowers Central Government to make rules 

 (a) to enter, inspect and examine 

(b) search 

(c) make samples on payment of value thereof 

(d) seize, detain and remove explosives or ingredient thereof found therein 



The provisions of Code of Criminal Procedure apply to searches by  authorized 

officers. 

➢ Section 8 on ‘Notice Of Accidents’ requires the occupier to give notice to Chief 

Controller of Explosives Officer in charge of nearest police station of accident 

by explosion or by fire attended with loss of human life or serious injury to 

person or property. 

➢ Section 9B on ‘PUNISHMENT FOR CERTAIN OFFENCES’ provides that on 

contravention of rules made under section 5 or conditions of license 

Offence Quantum of punishment 

manufacture, import or export imprisonment- 3 years of 

fine- upto Rs. 5000 or both 

possession, use, sell or transport imprisonment- 2 years of 

fine- upto Rs. 3000 or both 

Any other case fine- upto Rs. 1000 

 

Further, contravention of a notification issued under section 6 leads to the 

following: 

Offence Quantum of punishment 

manufacture, import or export imprisonment- 3 years of 

fine- upto Rs. 5000 or both 

importation by water or air  fine- upto Rs. 5000  

 

On contravention of  clause (a) or (b) of section 6A: 



Offence Quantum of punishment 

manufacture, possession,  sale, transport, 

import or export in contravention of clause 

(a) of section 6A 

imprisonment- upto 3 years  

fine or both 

sells, delivers or dispatches in contravention 

of clause (b) of section 6a  

imprisonment- upto 3 years  

fine or both 

 

On contravention of section 8 – fails to give notice 

➢ Fine upto Rs. 500 

➢ Imprisonment upto 3 months or fine or both- incase accident is attended 

with loss of human life 

➢ Section-17 on ‘EXTENSION of DEFINITION of  “EXPLOSIVES” TO  OTHER 

EXPLOSIVES SUBSTANCES’ provides for Central Government by notification 

in official     gazette  to declare any substance as “explosives”  within the meaning 

of this Act 

➢ Under the Rules, Rule 2 on Definitions defines “authorised explosive” as  an 

explosive included in the list of authorised explosives referred to in rule 6 and 

published by the Central Government from time to time in the Official Gazette; 

“detonating fuse” means a cord containing a centre-core of high explosive 

authorised by the Chief Controller which is used for initiating high explosives 

charges and to transmit explosion from one explosive charge to another;; 

“detonator” means a tubular device -  

             (a) one end of which is closed and the other - 

                   (i) left open for the insertion of safety fuse for the purpose of          

initiating explosion within the tube; or 

               (ii) fitted with wires or other device for that purpose and sealed; 

 

               (b) which is loaded with a charge of initiating explosives, the charge 

being so designed as to produce an explosion that would communicate to the other 

tube similarly constructed and charged or other explosive charge and         

includes cord relay connector; 

➢ “magazine” means a building or structure (other than an explosives manufacturing 

building) intended for storage of explosives, specially constructed in accordance 



with the specification provided under these rules and approved by the Chief 

Controller 

➢ Rule 3 on ‘Scope of applicability of rules and exemptions’ is applicable for 

regulating the manufacture, import, export, transport and possession for sale or use 

of explosives and does not applies to manufacture, possession, use,  transport or 

importation by any of the Arm Forces of Union and Ordinance Factories or other 

establishments of such Forces for own use. 

➢ Rule 6 on ‘Authorization of explosives’ provides that no person Shall manufacture, 

import, export, transport, possess, sale or use of any explosives unless declared by 

Chief Controller as “authorized explosives” and published by Central Government 

in the official gazette 

➢ Rule 7on ‘Control over manufacture, import, export, transport, possession for sale 

or use of explosives’ requires that no person Shall manufacture, import, export, 

transport, possess, sale or use an explosives except as authorized or licensed under 

these rules. 

➢ Rule 9 on ‘No license needed in certain cases’ provides on conditions where no 

license is required and they are:  

o small quantities in an established laboratory for R&D with prior 

permission from Chief Controller 

o manufacture, possession and sale of color or star matches with prior 

permission from Chief Controller under conditions set forth under 

rules 

o transport within factory premises by other than mechanically 

propelled vehicle, from place of storage to place of use, port of 

import to storage place within notified port area  

o transport of safety fuse and fireworks 

o Possession and sale from a shop upto 100 Kg of amorces or 

sparklers 

➢ Rule 10 on ‘General Restrictions’ provides: 

o No explosive shall be manufactured at any place except at a 

licensed factory with manufacturing process dully approved by the 

licensing authority.  

o No person shall import or export any explosives except under in 

accordance with the conditions of the licence granted under these 

rules. 

o No person shall transport explosives of Class-3 and Class-2 along 

with the detonators. 



o No person shall deliver or dispatch any explosives to any one other 

than a person who is the holder of licence to possess the explosives. 

o No person shall handle or cause to be handled any explosive 

between the hours of sun set and sun rise. 

➢ Rule 14 on ‘Packing of Explosives’ provides that: 

o No person shall import, export, tender for transport, possess for sale any 

explosives unless packed in the manner laid down in schedule II of 

Explosives Rules, 2008. 

o The packages shall bear marking as described in rules. 

o The packages shall be of type approved by the Chief Controller of 

Explosives. 

➢ Rule -47 on ‘Special Provisions for Transportation of Explosives’ provides: 

➢ every consignment of explosives to be accompanied by pass in form RE-12 

➢ copy of pass to be sent to  

      (a) licensing authority who issued license to the consignor 

      (b) controller and the District Superintendent of Police in whose 

jurisdiction the place from which consignment is sent is situated 

      (c) controller and the District Superintendent of Police in whose 

jurisdiction the place to which consignment is sent is situated driver or 

attendant during transport  should have following document 

      (a) copy of indent in form RE-11 issued by consignee 

      (b) copy of pass in form RE-12 

      (c) copy of road van license 

      (d) original copy of bill of explosives being transported 

➢ licensee should engage only such drivers and cleaners whose antecedents are 

verified by local police.  

➢ road van shall always be attended to by two armed guards at the expense of 

licensee. 

➢ if the consignment is likely to pass through sensitive areas notified by Ministry 

of  Home Affairs, it should be escorted by armed police escorts or guard 

provided by the District Police Administration  

➢ significant delay in delivery of explosives or damage to the vehicle or explosives 

due to accident, fire or any other occurrence to  

     (a) comply with all requirement of law relating to road accidents 



     (b) inform nearest police station 

     (c) inform the licensee who shall 

(i) inform the Chief Controller of Explosives & Controller of 

Explosives in his jurisdiction  

(ii) arrange safe storage and custody of explosives till an 

examination by Controller 

➢ Rule 131 on ‘Notice of accident’ provides: 

              (1) notice of accident required to be given under section 8 of the Act 

shall be  given within 24 hours by telephone, telegram, E-mail, fax or any 

other electronic mode or by special messenger followed by a written report 

signed by occupier or authorised signatory to the  

                         (a) Chief Controller  

                         (b) Controller having jurisdiction  

                         (c) District Magistrate 

                         (d) Officer-in-Charge of the nearest Police Station   

            (2) pending visit of Chief Controller or his authorised representative or                

instruction received that he does  not wish to make any further investigation or 

inquiry  to be made, all wreckage and debris shall be left untouched except for the 

rescue of persons injured and recovery of  bodies of persons killed or  in the case of 

aerodromes or railways, for the restoration of thorough communication. 

       (3) the Chief Controller or his authorised representative , if so required by 

them, shall be provided with all assistance by the Officer-in-Charge of nearest 

Police Station. 

 

 

******* 

 

 

 



 

 

 

 

 

 

 

 PETROLEUM ACTS AND THE RULES FRAMED THEREUNDER 
 

This is an Act to consolidate and amend the law relating to the import, transport, 

storage, production, refining and blending of petroleum. The salient features of the Act 

are as under :- 

 

1) Section 2  :-  It deals with the definition of petroleum with its classification on  
the basis of flash point. 

 

(a) “Petroleum” means any liquid hydrocarbon or mixture of hydrocarbons and 
any inflammable mixture (liquid, viscous or solid )containing any liquid 
hydrocarbons. 

 

(b) “Classification” :- There are 3 classes of petroleum as under - 
 

i) Petroleum Class ‘A’  - means petroleum having a  flash point below 230 . 
(e.g.Petrol, Hexane, Toluene, Naphtha) 

ii) Petroleum Class ‘B’ - means petroleum having a flash point of 230 C. and 
above but below 650C.( e.g. HSD, SKO, MTO etc.) 

i) Petroleum Class ‘C’ - means petroleum having a flash point of 650C and 
above but below 930C. 

 

(c) “ Flash point” of any petroleum means the lowest temperature at which it 
yields a vapour which will give a momentary flash when ignited, 
determined in accordance with the provisions of chapter 2 of the Act and 
the Rules made thereunder. 

 

2) Section 3:- No one shall import, transport or store any petroleum except in 
accordance with the rules made under Section 4. 

 

3) Section 4 :Central Government may make rules regulating import, transport and 
storage of petroleum prescribing various forms and conditions of licences, and 
also conditions subject to which petroleum may be stored. 

 



4) Section 5 : No one shall produce, refine or blend petroleum except in accordance 
with rules made under it’s sub -section (2). Under this Sub-Section (2) of the Act, 
the Central Govt. may make rules prescribing the conditions to which petroleum 
may be produced, refined or blended. 

 

5) Section 7 :-   No licence needed for transport or storage of : 
i) Petroleum Class ‘B’ (Non Bulk) in quantity not exceeding 2500 ltrs. and in 

receptacle not exceeding 1000 ltrs. 
ii) Petroleum Class ‘C’ (In Bulk) in quantity not exceeding 45,000 ltr 



Note :- 

 
a) ‘Non -bulk storage’  means storage of petroleum in receptacle 

/container/tank of water capacity not exceeding 1,000 ltrs. 

b) ‘Bulk storage’ means storage of petroleum in c ontainer/tank of capacity exceeding 1,000 ltr. 
 

6) Section 8 :- No licence needed for import, transport or storage of petroleum Class ‘A’ not intended for sale if 
the total quantity in possession does not exceed 30 ltr. However, such quantity of petroleum Class ‘A’ not 
requiring licence shall be kept in securely stoppered receptacles of glass or stoneware of capacity not 
exceeding 1 ltr. or in receptacle of metal of capacity not exceeding 25 ltrs. 

 

7) Section 10 :- No licence is needed by Railway Administration for the 
import or transport of any petroleum in its possession in its capacity as carrier. 

 

8)  Section 11 :- No licence etc. is needed for any petroleum which has its flash point not below 930C. eg. 
Lubricants, LSHS etc. 

 

9) Section 14 to 22 :- It deals with the testing of petroleum including inspection and sampling of petroleum, test 
apparatus, certification of other test apparatus, authorizing testing officers, manner of test, certificate of 
testing and powers of Central Government to make rules regarding tests. 

 

10) Section 23 (Penalties and procedure) : Contravention of any of the provisions of Chapter 1 of Act or of any of 
the rules made thereunder or rules made under section 4 or 5 is a punishable offence. (non cognizable) 

Punishment :- 

i) Simple imprisonment which may extend to one month or fine which may extend to Rs. 1000/- 
or both. 



ii) In the event of repeated offences maximum punishment is  – simple imprisonment upto 3 
months or with fine upto Rs. 5000/-  or with both. 

 

11) Section 27 (Notice of accident) : Whenever there occurs in or about, or in connection with, any place in which 
petroleum is refined, blended or kept, or any carriage or vessel either conveying petroleum or on or from 
which petroleum is being loaded or unloaded, any accident by explosion or by fire as a result of the ignition of 
petroleum or petroleum vapour attended with loss of human life or serious injury to person or property, or of 
a description usually attended with  such. loss or injury, the occupier of the place or the person for the time 
being in charge of the petroleum or the person in charge of the carriage or the master of the vessel, as the 
case may be, shall, within such time and in such manner as may be prescribed, give notice thereof and of the 
attendant loss of human life, or injury to person or property, if any, to the nearest Magistrate or to the officer 
incharge of the nearest police station and to the Chief Controller of Explosives in India. 

 

 

Salient provisions of the Petroleum Rules, 1976 

 

➢ Pipeline Transportation of Petroleum - The Petroleum Rules 1976, Chapter VIII provides for the pipe line transportation of 
petroleum coming under the purview of the Petroleum Rules 1976. As per Petroleum Rules 1976 only Liquid Petroleum is 
coming under the definition of ‘Petroleum’ i.e. liquid hydrocarbon or mixture of hydrocarbon other inflammable liquid 
having flash point upto 93°C(liquid in ambient condition). Thus compressed gases line LPG etc. are not covered under the 
Petroleum Rule 1976. Pipe Lines are generally cross-country pipe line which is defined as a pipe line having a length of 
more than 500 mtrs from the boundary of a premises. For cross-country pipe line, approval is required from the Chief 
Controller of Explosives, Nagpur. 

 



➢ Approval For Transportation Of Petroleum On Land By Vehicles(Road Tankers) 
 Rule 63 of the Petroleum Rules, 1976 requires that all tank trucks used for  transportation  of petroleum shall 

be of the type approved by Chief Controller of  Explosives. In order  to ensure this, it is essential that the tank trucks should 

be  fabricated at fabrication  shops approved by  Chief Controller of Explosives so that quality of workmanship. 

 Further, the design and mounting drawing of each model of vehicle and each capacity of  tank truck is also required 

to be approved by Chief Controller of Explosives to ensure  uniformity in design & verify that the vehicle retains stability when 

moving on the road. 

 

 1) Types of Approval - Under mentioned approvals are issued for regulation of  transport of petroleum by road tankers :- 

 (i) Approval of shop for fabrication of petroleum tank trucks. 

 (ii) Approval for manufacture of safety fittings. 

 (iii) Type approval for model and capacity of tank truck. 

 2) Authority - Rule 63 of Petroleum Rules, 1976 authorises Chief Controller of  Explosives to issue approval as above. 

 3) Exemptions -  

 (i) The provisions regarding approval do not apply to transportation in bulk not  exceeding 100 ltrs. 

 (ii) Petroleum of any class transported by the Defence forces of Union. 

 

 Salient features involving transportation of Petroleum by tank trucks 



In order to ensure safety during transportation and to impart uniformity in construction & design, certain basic 

parameters involving physical characteristics of material of construction of the tankers, the minimum thickness of the 

material, the requirement of safety fittings and the testing procedures etc., have been laid down in the Third Schedule of 

the Petroleum Rules, 1976. Further more, certain additional limitations have also been imposed with respect to tanker 

vehicles so as to limit the hazards involved in Petroleum transportation. Some of the limitations imposed are as under :- 

a) The net carrying capacity of the petroleum road tanker has been limited to 97% and its volume in case of petroleum 

class ‘A’ & ‘B’ and 98% in case of petroleum class ‘C’ product. 

b) The net carrying capacity of tank truck or tank trailor is not to exceed 25KL and the net carrying capacity of tank trailor 

has not to exceed 5KL. 

c) In case of tank trailor attached to tank truck, the total quantity is not to exceed 15KL. Also no tank trailor is to be 

attached to a tank truck whose capacity exceeds 12KL. 

d) In case of articulated vehicles the weight of the carrying axles on the ground is not to exceed 60% of the gross laden 

weight of the vehicle. 

 

➢ The third schedule of Petroleum Rules, 1976 provides that each compartment of Road tanker used for transportation of 
Petroleum Class A & B should comprise of under mentioned fittings for safety of tank truck during transportation and 
operation. The fittings required to be provided are as under :- 

1. Pressure Vaccum Valve : The purpose of this valve is to provide normal venting of the compartments of the tanker. The 

valve prevents development of pressure inside the compartment and at the same time also avoids development of 

vaccum while petroleum is being drained of. The pressure vaccum valve should have a minimum area of 3 sq.cm and is 

required to be covered with 2 layers of non corroding metal gauge wire and having maximum size of 11 mesh/linear cm. 



Further the valve is required to be designed so as not to allow the pressure not to exceed 0.21 kg/cm sq., and the vaccum 

not to exceed 5 cm water gauge. 

2. Emergency Vent : In addition to normal venting as above each compartment of the tanker is required to have a 

emergency vent of the fusible type with a minimum area in sq.cm equal to 8 plus 4.3 times the gross capacity of the 

compartment in kiloliter. The fusible part of the vent is required to fuse at a temperature not exceeding 93 0 C. 

3. Emergency shut off valve :- Each compartment of the tanker is required to be provided with an effective and reliable 

shutoff valve located inside the shell or in a sump forming an integral part of the shell with a secondary means of 

operation provided at an easily accessible position which should be removed from the discharge faucet. 

4. Fusible link :- The operation of remotely operated valve is required to be conducted through a fusible section which will 

permit the shut off valve to close in case of fire. The material of this link shall be such as to fuse at the temperature not 

exceeding 93 0 C. 

5. Spark Arrester :- The exhaust of each tanker has to be provided with an arrester for not allowing the sparks escaping 

from the exhaust of the vehicle to cause ignition of hazardous vapours which may be present at the location where tanker 

is loading/unloading petroleum. 

 

 

➢ Approval of Flameproof equipment 
 

Requirement under Rule 102 of the Petroleum Rule, 1976 lays down that no electrical apparatus shall be used in 

Petroleum Refinery , Storage installation, storage shed, service shed or any other shed where petroleum is refined, blended, 

stored, loaded or unloaded unless it is approved by the Chief Controller of Explosives. It is in this context that electrical 



equipment which has to be used in an area covered under  Petroleum Rule, 1976 will require permission from the Chief 

Controller of Explosives. 

 

For the purpose of installation of electrical equipment the areas have been divided into 3 categories of hazardous areas 
namely : 

 

i. Div ‘0’ area where inflammable gas and vapours are expected to be continuously present eg., inside the tank. 
ii. Div ‘1’ area where inflammable gas and vapours are expected to be present under normal operating conditions eg., on 

the Mouth of the ventpine or near fillpoint, unloading point etc., during the operation. 
iii. Div ‘2’ area where inflammable gas and vapours are expected to be present under abnormal operating condition eg., 

during the failure or rupture of the equipment. 
 

The extent of the hazardous area for refiner equipments, Storage Installation, Storage sheds and Service stations has 

been laid in Schedule IV of the Petroleum Rules 1976. 

 

Whether electrical equipment is fit for use in particular hazardous area, depends upon the type of electrical protection 

provided to the  equipment.  For  this purpose following type of electrical protections are considered acceptable for use 

in various hazardous areas :- 

I. Flameproof protection :- In this type of protection the enclosure which houses the electrical equipment is designed in a 
manner that the explosion in the enclosure because of presence of explosive gas will not be transmitted/communicated 
to outside atmosphere. 

II. Intrinsically safe :- In this type of protection the equipment is designed in such a manner that the electrical energy 
which can enter explosive environment is restricted in a manner that it cannot ignite a explosive gas air mixture . 

III. Pressurised protection :- In this type of protection the pressure inside the enclosure housing the equipment is 
maintained at a positive presssure so as not to allow igress of inflammable gas mixture thus avoiding possibility of 



explosion. 

IV Encapsulated protection : - The principle of this type of the protection is that the apparatus to be protected is 
submerged in a suitable substance in liquid state 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

The Electricity Act, 2003 and Regulations, 2010  
 

The preamble stipulates that the act is to consolidate the laws relating to generation, transmission, distribution, 

trading and use of electricity and generally for taking measures conducive to development of electricity industry, 

promoting competition therein, protecting interest of consumers and supply of electricity to all areas, 

rationalization of electricity tariff, ensuring transparent policies regarding subsidies, promotion of efficient and 

environment benign policies, constitution of Central Electricity Authority, Regulatory commission and 

establishment of Appellate tribunal and for matters connected therewith or incidental thereto. 

 

The Salient Provisions are: 
 

• The Central Government to prepare a National Electricity Policy in consultation with State Governments 

(Section 3) 

• Thrust to complete the rural electrification and to provide for management of rural distribution by 

Panchayats, Cooperative Societies, non-Government organizations, franchisees etc. (Section 4, 5 & 6)  

• Provision for License free generation and distribution in rural areas (Section 14)  



• Generation being delicensed and captive generation being freely permitted. Hydro projects would, however 

need clearance from the Central Electricity Authority (Section 7, 8 & 9)  

• Transmission Utility at the Central as well as State level to be a Government company with a 

responsibility for planned and coordinated development of transmission network (Section 38 & 39)  

• Provision for private licensees in transmission and entry in distribution through an independent 

network (Section 14) 

 

• Distribution Licensees would be free to undertake generation and generating companies would be free to 

take up distribution businesses (Section 7, 12)  

• Provisions relating to safety and electricity supply (Section 53)  

• Metering of all electricity supplied made mandatory (Section 55)  

• An Appellate Tribunal to hear appeals against the decision of the CERC and SERCs (Section 111)  

•  Provisions relating to theft of electricity made more stringent (Section 135-150)  

• Provisions safeguarding consumer’s interests (Section 57-59, 166) 

 

Provisions relating to safety and electricity supply (Section 53) 
 

The Authority may in consultation with the State Government, specify suitable measures for – 

(a) protecting the public (including the persons engaged in the generation, transmission or distribution or 

trading) from dangers arising from the generation, transmission or distribution or trading of electricity, or 

use of electricity supplied or reducing the risks of personal injury to any person, or damage to property ; 



(b) eliminating or reducing the risks of personal injury to any person, or damage to property of any person or 

interference with use of such property ; 

(c) prohibiting the supply or transmission of electricity except by means of a system which conforms to the 

specification; 

(d) giving notice in the specified form to the Appropriate Commission and the Electrical Inspector, of 

accidents and failures of supplies or transmissions of electricity; 

(e) keeping by a generating company or licensee the maps, plans and sections relating to supply or 

transmission of electricity; 

(f) inspection of maps, plans and sections by any person authorised by it or by Electrical Inspector or by 

any person on payment of specified fee; 

(g) specifying action to be taken in relation to any electric line or electrical plant, or any electrical appliance 

under the control of a consumer for the purpose of eliminating or reducing the risk of personal injury or 

damage to property or interference with its use; 

 

Section 73: Functions and duties of Central Electricity Authority (CEA): 
 

• Advice the central government on matters related to policy, plan for development of electricity 

system, coordinate the activities of planning agencies and to provide reliable and affordable 

electricity for all consumers. 

• Advice the appropriate government , commission on technical matters. 

• Specify technical standards for construction of electrical plants, lines, and grid connectivity. 

• Specify safety requirements for constructions operations and maintenance of electrical plants and 

lines. 



• Grid standards.  

• Assist in timely completion of scheme and projects for improving and augmenting the system. 

• To collect and record data. 

• To promote research in connected matters  

• To carry out any investigation for the purpose of generating or transmitting or distributing 

electricity.  
 

Section 79: Function of Central Commission: 

 

• To regulate the tariff of generating companies owned or controlled by central govt. and other generating 

companies if enter  into an sale of electricity in more than one state. 

• To regulate the  inter-state transmission  of electricity 

• To issue licenses to persons to functions as transmission licenses and electricity traders. 

• To adjudicate upon disputes involving generating companies/transmission licenses. 

• To specify and enforce standards w.r.t quality , continuity  and reliability of services by licences. 

 

 

The Central Electricity Authority (Measures relating to Safety and Electric Supply) Regulation 2010 and 

Amendment 2015. 

 

Chapter III- General Safety Requirements: Regulation 12. General Safety Requirements pertaining to 

Construction, installation, protection, operation and maintenance of electric supply lines and apparatus: 



• All electric supply lines and apparatus of sufficient power, insulation, estimated fault current and 

mechanical strength shall be so constructed, installed, protected , worked and maintained as to ensure the 

safety of humans beings , animals and property. 

• The relevant code of practices of the Bureau of Indian Standards including the National Electrical Code if 

any may be followed. 

Regulation 13. Service Lines and apparatus on consumer’s premises: 
 

• The supplier to ensure that electric supply lines, wires, fittings and apparatus at the consumer’s 

premises are in safe-condition and fit for supplying electricity. 

• Underground service lines (armoured cables) placed by the supplier on the premises shall be so 

insulated and protected against electrical, mechanical, chemical or other injury to the insulation. 

 

Regulation 15: Identification of earthed and earthed neutral conductor and position of switches and 

switchgears therein: 

An identification of permanent nature shall be provided by the owner of the earthed or neutral conductor, 

or the conductor which is to be connected, to enable such conductor to be distinguished 

from any live conductor. 

 

Regulation16. Earthed terminal on consumer’s premises: 

The supplier shall provide and maintain on the consumer’s premises a suitable earthed 

terminal in an accessible position at or near the point of commencement of supply. 



Regulation 17. Accessibility of bare conductors: 

• Where bare conductors are used in building, the owner of such conductors shall ensure that they are 

inaccessible 

• Provide in readily accessible position switch for rendering them dead whenever necessary and take such 

other safety measures as are considered necessary as specified in the relevant Indian Standard. 

 

Regulation 18. Danger notices: 

• The owner of every installation exceeding 250V shall affix permanently in a conspicuous position a 

danger notice in Hindi or English and the local language of the district, with a sign of skull and bones of a 

design as per the relevant standard on every motor, transformer, generator, and other electrical plant and 

equipment. 

(BIS No: 2551) 

 

Regulation19-Handling of electric supply lines and apparatus: 

• Before any conductor or apparatus is handled, adequate precautions shall be 

taken, by earthing or suitable means, to discharge electrically such conductors or 

apparatus. 

• Every person who is working on an electric supply line or apparatus shall be provided with 

tools and devices such as gloves, rubber shoes, safety belts, ladders, earthing devices, 

helmets, line tester for protecting him from mechanical and electrical injury. 

 

• No person shall work on any live electric supply line or apparatus unless he is designated in that 

behalf and takes the safety measures. 



 

• All non-current carrying metal parts of switchgear and control panels shall be properly earthed  and 

insulating floors or mats conforming to IS-15652:2006 of appropriate voltage level be provided in front of 

the panels for safety of operating personnel. 

 

Regulation 20: Supply to vehicles, cranes etc.: 

• Every person owning a vehicle, travelling crane to which energy is supplied from an external source, shall 

ensure that it is efficiently controlled by a suitable switch enabling all voltages to be cut off in one 

operation and that it is ensured that the body /rails are electrically continuous and earthed. 

Regulation 21: Cables for portable or transportable apparatus: 

Flexible cables shall not be used for portable or transportable motors, generators, transformers, rectifiers, electric 

drills, welding sets etc. unless they are heavily insulated and adequately protected from mechanical injury. 

The cables shall be three-core type and four-core type for portable and transportable apparatus working on single 

phase and three phase respectively and the wire meant to be used for ground connection shall be easily identifiable. 

 

Regulation 26: Accidental Charging: 
 

• The owners of all circuits and apparatus shall arrange them that there shall be no danger of any part 

thereof becoming accidentally charged to any voltage beyond the limits of voltage for which 

they are intended. 

• Where A.C. and D.C. circuits are installed on the same support they shall be so arranged and 

protected that they shall not come into contact with each other when live. 



Regulation 27. Provisions applicable to protective equipment: 

• Fire buckets filled with clean dry sand and ready for immediate use for extinguishing fires, fire 

extinguishers suitable for dealing with electrical fires to be kept in all generating stations, enclosed 

substations and switch stations in convenient situations.  

• Fire extinguishers shall be tested for satisfactory operations as per relevant Indian Standard at least 

once a year and record of such tests shall be maintained. 

• First-aid boxes or cupboards equipped with such contents as specified by the State Government 

shall be provided and maintained in every generating stations, enclosed sub-station and enclosed 

switching station . 

• Two or more gas masks shall be provided and maintained at accessible places in every generating 

station and enclosed sub-station with a capacity of  5 MW and 5 MVA respectively. 

Regulation 28: Display of Instruction for restoration of persons suffering from electric shock: 

• Instructions in English or Hindi and the local language of the district and where Hindi is a local 

language, for the restoration of persons suffering from electric shock, shall be affixed by the owner 

in a conspicuous place in every generating station, enclosed sub-station, enclosed switch- station 

and in every factory 

• Every generating station, sub-station or switching station of voltage exceeding 650 volts an 

artificial respirator shall be provided and kept in good working condition 

 

Regulation 29: Precaution to be adopted by consumers, owners, occupiers, electrical contractors, electrical 

workmen and suppliers 



• No electrical installation work, alteration, repairs and adjustments to existing installation except 

replacement of lamps, fans, fuses, switches, low voltage domestic appliances and fittings as in 

no way alters its capacity shall be carried except by an licensed electrical contractor under the 

supervision of the person holding certificate of competency. 

• No electrical installation work in contravention of sub-rule(1) shall either be energized or 

connected to the works of any supplier.  

Chapter IV- Regulation 33: Precaution against leakage before connection: 

• All equipment's shall have the insulation resistance (IR) valve as stipulated in the relevant 

Indian Standard. 

 

• On application of 500 V DC between each live conductor and earth for a period of one 

minute the IR values for installations and equipment for voltages not exceeding 650 Volts 

shall be at least 1 Mega Ohm or as specified in the relevant Indian Standard. 

 

• On application of 2500 V DC between each live conductor and earth for a period of one 

minute the IR values for installation and equipment for voltages exceeding 650 Volts 

but not exceeding 330KV shall be at least 5 Mega Ohm or as specified in the relevant Indian 

Standard. 

 

Central Electricity Authority (Safety Requirements for Construction, Operation and Maintenance of 

Electrical Plants and Electric Lines) Regulations, 2011. 
 



Regulation 4: 

Safety provisions relating to Owner.- 

(1) The Owner shall make safety an integral part of work processes to ensure safety for employees 

including employees of contractor, sub-contractor as well as visitors. 

(2) The Owner shall obtain accreditation of electric plants and electric lines with IS-18001 certification. 

 

Sub-Regulation (4): 
The Owner shall set up a sound and scientific safety management system which shall include,- 

(a) formulation of a written statement of policy in respect of safety and health of 

employees; 

(b) defining and documenting responsibilities for all levels of functionaries to carry out safety 

related activities including responsibilities of the contractors; 

(c) preparing detailed safety manual complying with the statutory requirements and manufacturers' 

recommendations; 

(d) establishing procedures to identify hazards that could give rise to the potential of injury, health 

impairment or death and measures to control impact of such hazards; 

(f) providing safe working environment and evolving framework for occupational safety and 

health; 

(g) providing and maintaining medical facilities; 

(h) providing adequate training to all employees to keep them aware of safety related issues; 

(i) establishing system for accident reporting, analysis, investigation and implementation of 

recommendations; 



(j) establishing system for proper communication, documentation and record management in relation 

to occupational safety and health; 

(k) formulating emergency management plan for quickly and effectively dealing with probable 

emergencies that may arise on site as well as off- site; 

(I) establishing methodology for internal and external audit of safety management system; 

 

Regulation 6: Safety officer and safety committee- 

The Owner shall appoint one qualified safety officer where the number of employees, 

including contract workers, exceeds five hundred and where the number of employees is less than five 

hundred, a suitable officer shall be designated as safety officer. 

 

Where the number of employees, including contract workers exceeds two hundred and fifty, 

the Owner shall constitute a safety committee comprising of equal number of 

representatives of the management and the employees and during construction, the 

safety committee shall also include representatives of contractors and their 

employees with equal representation and the representatives of the management shall include the safety 

officer and medical officer. 

 

 

 

 

 

 



THE BOILERS ACT, 1923 

 

 

 

An Act to consolidate and amend the law relating to steam boilers 

  

 

 

 

 

 

 

 

 

 



 

 

 

Nothing in this Act shall apply to— 

locomotive boilers belonging to or under the control of the railways; 

any boiler or boiler component,— 

in any vessel propelled wholly or in part by the agency of steam; 

belonging to, or under the control of, the Army, Navy or Air Force; or 

appertaining to a sterilizer disinfector used in hospitals or nursing homes, if the boiler does not exceed 

one hundred litres in capacity. 

 Sec.2 Definitions 

• “accident” means an explosion of boiler, or boiler component, which is calculated to weaken the 

strength or an uncontrolled release of water or steam therefrom, liable to cause death or injury to any 

person or damage to any property;] 

• “Board” means the Central Boilers Board constituted under section 27A;] 



 • “boiler” means a pressure vessel in which steam is generated for use external to itself by application of 

heat which is wholly or partly under pressure when steam is shut off but does not include a pressure 

vessel,— 

• with capacity less than 25 litres (such capacity being measured from the feed check valve to the main 

steam stop valve); 

• with less than one kilogram per centimetre square design gauge pressure and working gauge pressure; 

or 

• in which water is heated below one hundred degrees centigrade; 

“boiler component” means steam piping, feed piping, economiser, superheater, any mounting or other 

fitting and any other external or internal part of a boiler which is subject to pressure exceeding one 

kilogram per centimetre square gauge; 

“Competent Authority” means an institution recognised in such manner as may be prescribed by 

regulations for issue of certificate to the welders for welding of boiler and boiler components; 

“Competent Person” means a person recognised in such manner as may be prescribed by regulations for 

inspection and certification of boilers and boiler components during manufacture, erection and use. All 

Inspectors shall be ipso facto competent persons; 

• “economiser” means any part of a feed-pipe that is wholly or partially exposed to the action of flue 

gases for the purpose of recovery of waste heat; 



• “feed-pipe” means any pipe or connected fitting wholly or partly under pressure through which feed 

water passes directly to a boiler and which does not form an integral part thereof; 

“manufacture” means manufacture, construction and fabrication of boiler or boiler component, or both 

“owner” includes any person possessing or using a boiler as agent of the owner thereof and any person 

using a boiler which he has hired or obtained on loan from the owner thereof; 

“prescribed” means prescribed by regulations or rules made under this Act; 

“Steam-pipe” means any pipe through which steam passes, if— 

– the pressure at which steam passes through such pipe exceeds 3.5 kilogram per square centimetres 

above atmospheric pressure; or 

– such pipe exceeds 254 millimetres in internal diameter and the pressure of steam exceeds 1 kilogram 

per square centimetres above the atmospheric pressure, 

and includes in either case any connected fitting of a steam-pipe; 

“superheater” means any equipment which is partly or wholly exposed to flue gases for the purpose of 

raising the temperature of steam beyond the saturation temperature at that pressure and includes a re-

heater; 

“Technical Adviser” means the Technical Adviser appointed under sub-section (1) of section 4A. 

 



 

Sec.4A. Technical Adviser 

– The Central Government appointed by the Technical Adviser from amongst the persons having such 

qualifications and experience as may be prescribed by rules. 

– The terms and conditions of service of the Technical Adviser shall be such as may be prescribed by the 

Central Government. 

• The Technical Adviser shall, in addition to exercising the powers and discharging the functions 

assigned to him under this Act or rules or regulations made thereunder, exercise such other powers and 

discharge such functions as the Central Government and the Board may delegate to him. 

  

Sec.4B. Welders certificate 

 

• Any person who proposes to undertake any welding work connected with or related to a boiler, or a 

boiler component or both shall apply to a Competent Authority for issue of a Welders certificate. 

Sec.4C. Conditions precedent for manufacture of boiler and boiler component] 

• No person shall manufacture or cause to be manufactured any boiler or boiler component, or both 

unless— 



– he has provided in the premises or precincts wherein such boiler or boiler component, or both are 

manufactured, such facilities for design and construction as may be prescribed by regulations; 

– the design and drawings of the boiler and boiler component have been approved by the Inspecting 

Authority under clause (a) of sub-section (2) of section 4D; 

– the materials, mounting and fittings used in the construction of such boiler or boiler component, or both 

conform to the specifications prescribed by regulations; and 

• the persons engaged for welding boiler or boiler component hold Welders certificate issued by a 

Competent Authority. 

  

Sec.4D. Inspection during manufacture] 

 

• Every manufacturer, before commencing manufacture of a boiler or boiler component, shall engage an 

Inspecting Authority for carrying out inspection at such stages of manufacture as may be prescribed by 

regulations. 

Sec.4E. Inspection during erection 

 



• The owner who proposes to register a boiler under section 7, shall engage an Inspecting Authority for 

carrying out inspection at the stage of erection of the boiler. 

Sec.4F. Conditions precedent for repairing boiler and boiler component 

 

• No person shall repair or cause to be repaired any boiler or boiler component or both, unless— 

– he has provided in the premises or precincts, where in such boiler or boiler component or both are 

being used, such facilities for repairs as may be prescribed by regulations; 

– the design and drawings of the boiler or boiler component, as the case may be, and the materials, 

mountings and fittings used in the repair of such boiler or boiler component conform to the regulations; 

– persons engaged in welding, holds a Welders certificate issued by a Competent Authority; 

– every user who does not have the in-house facilities for repair of boiler or boiler component shall 

engage a Boiler Repairer possessing a Boiler Repairer certificate for repair of a boiler or boiler 

component or both, as the case may be; 

– every user shall engage a Competent Person for approval of repairs to be carried out in-house or by the 

repairers.] 

  

Sec.7 Registration 



• The owner of any un-registered boiler may apply to the Inspector along with such other documents as 

may be prescribed by regulations to have the boiler registered. Every such application shall be 

accompanied by the prescribed fee. 

• the Inspector shall inspect the boiler and forward a report of the inspection along with the documents to 

the Chief Inspector 

• The Chief Inspector, on receipt of the report, may register the boiler and assign a register number or 

refuse to register the boiler: 

 

Sec.8 Renewal of certificate 

 

• When a certificate ceases to be in force, the owner of the boiler may apply to the Competent Person for 

renewal thereof for such period as may be prescribed by regulations. 

• If the Competent Person is— 

– satisfied that the boiler and the boiler components attached thereto are in good condition he shall issue 

a certificate for such period as may be prescribed by regulations, 

The Chief Inspector, on receipt of a report may, subject to the provisions of this Act and of the 

regulations made hereunder, order the renewal of the certificate in such terms and on such conditions, if 

any, as he thinks fit, or may refuse to renew it 



Sec.11 Revocation of certificate or provisional order 

 

• The Chief Inspector may at any time withdraw or revoke any certificate or provisional order on the 

report of an Inspector or otherwise 

 

Sec.12 Alterations and renewals to boilers 

 

• No structural alteration, addition or renewal shall be made in or to any boiler registered under this Act 

unless such alteration, addition or renewal has been sanctioned in writing by the Chief Inspector: 

Sec.16 Transfer of certificates, etc. 

• If any person becomes the owner of a boiler during the period for which a certificate or provisional 

order relating thereto is in force, the preceding owner shall be bound to make over to him the certificate 

or provisional order. 

Sec.18 Report of accidents 

– If any accident occurs to a boiler or boiler component, the owner or person in charge thereof 

• shall within twenty-four hours of the accident, report the same in writing to the Inspector. 



Every such report shall contain a true description of the nature of the accident and of the injury, if any, 

caused thereby to the boiler or to the 3[boiler component] or to any person, and shall be in sufficient 

detail to enable the Inspector to judge of the gravity of the accident. 

Sec.18 Report of accidents 

Without prejudice to the provisions of sub-section (1), where any death has resulted due to any accident, 

an inquiry may be conducted by such person and in such manner as may be prescribed by the Central 

Government. 

Sec.22 Minor penalties 

• Any owner of a boiler who refuses or without reasonable excuse neglects— 

– to surrender a provisional order as required by section 9, or 

Sec.22 Minor penalties 

– to produce a certificate or provisional order when duly called upon to do so under section 15, or 

 

– to make over to the new owner of a boiler a certificate or provisional order as required by section 16, 

• shall be punished with fine which may extend to five thousand rupees. 

  



Sec.23 Penalties for illegal use of boiler 

 

Any owner of a boiler who, in any case in which a certificate or provisional order is required for the use 

of the boiler under this Act, uses the boiler either without any such certificate or order being in force or at 

a higher pressure than that allowed thereby, shall be punishable with fine which may extend to 63[one 

lakh rupees], and, in the case of a continuing offence, with an additional fine which may extend to one 

thousand rupees for each day after the first day in regard to which he is convicted of having persisted in 

the offence. 

  

Sec.25 Penalty for tampering with register mark 

 

• Whoever removes, alters, defaces, renders invisible or otherwise tampers with the register number 

marked on a boiler in accordance with the provisions of this Act or any Act repealed hereby, shall be 

punishable with fine which may extend to one lakh rupees. 

  

Sec.25 Penalty for tampering with register mark 

 



• Whoever fraudulently marks upon a boiler a register number which has not been allotted to it under this 

Act or any Act repealed hereby, shall be punishable with imprisonment which may extend to two years, 

or with fine which may extend to one lakh rupees, or with both. 

  

Sec.27A Central Boilers Board 

 

• A Board to be called the Central Boilers Board shall be constituted to exercise the powers conferred by 

section 28. 

• (2) The Board shall consist of the following members, namely:— 

– the Secretary to the Government of India incharge of the Department of the Central Government 

having administrative control of the Board who shall be the Chairperson ex officio; 

  

Central Boilers Board 

 

– a senior technical officer conversant with the inspection and examination of boilers, to be nominated by 

the Government of each State (other than a Union territory); 

– equal number of other persons as in sub-section (b) above to represent — 



• Central Government, 

• the Bureau of Indian Standards, 

• boiler and boiler component manufactures, • National laboratories, 

• engineering consultancy agencies, • users of boilers, and 

• such other interests which in the opinion of the Central Government ought to be represented on the 

Board, 

to be nominated by the Central Government; – Technical Adviser, Member-Secretary ex officio.] 

  

Sec.28 Power to make regulations 

 

(1)The Board may, by notification in the Gazette of India, make regulations consistent with this Act for 

all or any of the following purposes, namely:— 

(a) for laying down the standard conditions in respect of material, design, construction, erection, 

operation and maintenance which shall be required for the purposes of enabling the registration and 

certification of boilers, boiler components, boiler mountings and fittings under this Act; 

• for prescribing the method of determining the maximum pressure at which a boiler may be used; 



• for regulating the registration of boilers, prescribing the fees payable therefor and for the inspection and 

examination of boilers or parts thereof, the drawings, specifications, certificates and particulars to be 

produced by the owner, the method of preparing a boiler for examination, the form of the Inspector’s 

report thereon, the method of marking the register number, and the period within which; 

such number is to be marked on the boiler; 

• for regulating the inspection and examination of boilers and boiler components, boiler mountings and 

fittings, and prescribing forms of certificates therefor; 

• for ensuring the safety of persons working inside a boiler; 

• (ea) for prescribing the qualifications and experience subject to which the Inspecting Authorities, 

Competent Authorities and Competent Persons shall be recognised under this Act; 

• (eb) the conditions subject to which and the manner in which manufacturer of boiler components or 

material may be recognised; 

• (ec) facilities for design and construction which are required to be provided in the premises in which the 

manufacturing of any boiler or boiler component is carried out; 

 

• (ed) fee for the purposes of inspection or grant of recognition or any certificate under this Act; 

• (ef) procedure for examination and grant of Welders certificate; 



• (eg) powers and functions which the Board may delegate to the Technical Adviser; 

• (eh) documents to be enclosed alongwith the application for registration of boilers or renewal of a 

certificate authorising the use of boilers; 

• (ei) the manner of inspection of boilers; 

• (ej) the period for which a certificate authorising the use of a boiler may be renewed; 

• (ek) the conditions subject to which and the form in which Competent Person shall renew a certificate 

authorising the use of boilers; 

• (el) the manner and the form in which a Repairer’s certificate shall be issued; (em) the manner in which 

the boiler shall be prepared for examination; 

• (en) drawings specification, documents and other particulars which owner of a boiler is required to 

make available to the Competent Person; 

• (eo) the manner in which a person may be authorised to conduct energy audit and the manner in which 

such audit shall be conducted; 

• (ep) the manner in which disputes between the States with respect to registration of boilers shall be 

resolved;] and 

• for providing for any other matter which is not, in the opinion of the Board, a matter of merely local or 

State importance. 



Sec.28A. Power of Central Government to make rules 

(1)The Central Government may, by notification in the Official Gazette, make rules to carry out the 

provisions of this Act. 

 

(2)such rules may provide for all or any of the following matters, namely:— 

 

• In procedure to be followed in making applications under section 20A and the fees payable in respect of 

such application; 

• the qualifications and experience of persons to be appointed as Chief Inspectors, Deputy Chief 

Inspectors and Inspectors; 

 

• the manner in which appeals may be preferred to the Board, the fees payable in respect of appeals and 

the procedure to be followed of disposing such appeals; 

• the term of office of the members and the manner in which they shall be nominated under clauses (b) 

and (c) of sub-section (2) of section 27A; 

• the qualifications and experience of the Technical Adviser; 



• for requiring boilers to be under the charge of persons holding certificate of proficiency or competency 

and for prescribing the conditions on which such certificate may be granted; 

• the manner in which and the person who shall conduct inquiry into the accident. 

  

Sec.29 Power to make rules 

 

(1) The State Government may, by notification in the Official Gazette, make rules consistent with this 

Act and the regulations made thereunder for all or any of the following purposes, namely:— 

(a) the powers and duties of the Chief Inspector, Deputy Chief Inspectors and Inspectors; 

(b) for regulating the transfer of boilers; 

(c)for providing for the registration and certification of boilers in accordance with the regulations made 

under this Act; 

  

(1) (e) for prescribing the times within which Inspectors shall be required to examine boiler under section 

7 or section 8; 

(f) fee payable for registration of boilers; (g) for regulating inquiries into accidents; 



(h) the manner in which appeals shall be preferred to the Chief Inspector and the procedure to be 

followed for hearing such appeals;] and 

(i) for determining the mode of disposal of fees, costs and penalties levied under this Act. 
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OBJECTIVE: 
 
 
 

• To regulate the employment of contract labour in 

certain establishments and to provide for its abolition 

in certain circumstances. 
 
 

• It is to prevent exploitation of the contract labour and 

also to introduce better conditions of work. 



DEFINITIONS 
 
 

• Abolition - Automatic absorption of Contract Labour. 
 
 

• Regulation - Managing or Monitoring the Labour force 
 
 

• Contract Labour - The labour of workers whose freedom is 

restricted by the terms of a contractual relation and by laws 

that make such arrangements permissible and enforceable. 

– Off the Role/Indirect Employee. 



 

• Establishment - 
 

– Any office or department of Government or 

local authority 
 

– Any place where any industry, trade, business, 

occupation is carried on. 

• Principal Employer - 
 

– In a factory, the owner or occupier of the factory. 
 

– In relation to any office or department of the 

Government the head of that office or department. 
 

• Contractor – 
 

– Intermediary between Labour and Employer. 
 



– A person who undertakes to produce the given 

result for the establishment through contract labour. 

– A person who supplies contract labour (min of 20 

No’s) for any work of establishment and may include 

a sub contractor within this category. 



APPLICABILITY OF THE 

ACT 
 
 

It applies to every employer and to every contractor who 

employees 20 or more number of workmen on any day of 

the preceding twelve months as contract labour. 



ADVISORY BOARD 
 
 
 

The Central Board (Sec. 3) consists of 
 

– A Chairman appointed by Central Government 

– The Chief Labour Commissioner 

– Members not exceeding 17 and not less than 11. 

Similarly with the State Board (Sec. 4) 

– A Chairman appointed by State Government 

– The Labour Commissioner 

– Members not exceeding 11 and not less than 9. 



REGISTRATION OF ESTABLISHMENT 

(Sec. 7) 
 

Every establishment which proposes to engage contract 

workers for its work is required to obtain a certificate of 

registration from the appropriate Government. 

• Procedure: 
 

Employer should approach the Registering office with 
 

– Application for registration in triplicate in Form No.I 

to the registering officer (Sec. 6). 

– Receipt showing payment of the prescribed fee. 



 

• If the application for registration is complete in all respects, 

the registering officer shall register the establishment and 

issue a registration certificate in Form-II 

• Every certificate of registration shall contain the following 

– The name and address of the establishment 

– The maximum number of workmen to be employed as 

contract labour in the establishment 

– The type of business 
 

– Relevant other particulars 



ADMINISTRATION OF CONTRACTOR 
 
 

• Documents that are to be produced by the contractor to 

employer for approval are 

– Copy of the document showing legal status of the firm. 
 

– Copy of the document showing allotment of PF Code No. 

– Copy of receipt / cover note / insurance policy obtained. 

– Copy of chalans showing remittance of security deposit 

– License fee to obtain the labour license. 
 

Contractors should in an application Form for engaging 

contract labour every month /new entry. 



LICENSING OF CONTRACTORS 

(Sec.11-15) 
 
 

• Every contractor who has 20 or more workers on any day 

of the month has to get a license for engaging contract 

labour for the work of any establishment. 
 
 

• License is issued by the authorized licensing officer 

(Section-12). 



GRANT OF LICENCES (Sec. 13): 
 
 
 
 

• Procedure: 
 

The Contractor has to approach the Licensing Authority 

(Sec. 11) along with 

– An application for the grant of a license in triplicate in 

Form No.IV 

– Security Amount that has to be deposited (Rs.20/ Employ). 

– Receipt showing the fee paid to the licensing officer. 



 
 
 

– Certificate by the principle employer in Form-V stating 

that the applicant is employed by him as contractor in 

relation to its establishment. 
 
 
 
 

The licensing officer, after making necessary investigations 

will grant a license in Form VI which can be renewed from 

time to time. 



RENEWAL OF LICENCE 
 
 

• Procedure for Renewal of License: 
 

– Contractor should approach the Licensing authority before 

30 days of expiry date of license along with 

• An application for the renewal of license in Form VII in 

triplicate 

• Required fee that is to be remitted. 
 

If the renewal application is not submitted by prescribed date 

then the contractor will have to pay a fee of 25% in excess of 

the fee ordinary Payable. 



RESPONSIBILITIES OF THE 

EMPLOYER 
• To get the registration of the Establishment. 

 

• To engage workmen only through licensed contractors. 
 

• To display the notice showing Name & Address of the Inspector 

(In English & Local Language), rate of wages, date of payment. 

• To recover the expenses involved from the contractor through bills 

payable. 

• The principal employer has to nominate a representative to be 

present at the time of disbursement of wages to the contract 

workers. 

– It shall be the duty of such representative to certify the amount 

paid as wages in the wage-register. 



 
 

• To report the information relating to contract labour when the 

inspector asks for. 

• To maintain a register of Contractors (Form XII). 

– Number of Contractors 

– Nature of Workperformed 
 

• To send Annual Return (Form XXV) to licensing authority by 15th 

Feb. 

• To submit returns for each contractor within 15 days of start or 

completion of work (Form VI A). 

• To provide welfare and Health facilities, if the contract is not 

providing (Sec. 16-20). 



RESPONSIBILITIES OF THE 

CONTRACTOR 
 

• To get approval from the Employer. 
 

• To obtain License from the Licensing Authority. 
 

• To submit monthly printed bill to the Company for 

payment of the work done by him 1st day of following 

month. 

• To display the Name of the Inspector, Wages paid & 

Abstract of the Act (In English and Local Language) 
 
 
 
 
 
 
 
 
 
 
 



 

 

• To maintain Muster roll, Wages, Deductions, Overtime, 

Fines, Advance, Wage slips Registers(Sec. 29). 

• To provide Welfare and Health facilities: 
– Canteens (Sec. 16) 

• If labour is above 100 No’s 

– Rest Rooms (Sec. 17) 

– Drinking Water, Urinals, Latrines (Sec. 18) 

• Urinals – 1 for 50 Workers 

• Latrines – 1 for 25 Workers 

– First Aid (Sec. 19) 
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• To be responsible for payment of wages 

before 7th of each month(Sec. 21). 

• To disburse the wages in the presence of 

the representative of employer. 

• To issue Employment Cards to all the 

workers by 3 days of start of work. 

• To send half early return in form xxiv 

after 30 days from close of half year i.e. 

June and December. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

THE BUILDING AND OTHER CONSTRUCTION WORKERS’ 

(REGULATION OF EMPLOYMENT AND CONDITIONS OF 

SERVICE) ACT, 19961
 

(27 OF 1996) 

[19th August, 1996] 
An Act to regulate the employment and conditions of service of building and other construction workers 

and to provide for their safety, health and welfare measures and for other matters connected therewith or 
incidental thereto. 

Be it enacted by Parliament in the Forty-seventh year of the Republic of India as follows: 

CHAPTER I 
PRELIMINARY 

1. Short title, extent, commencement and application:-(1) This Act may be called the Building and 
Other Construction Workers‘ (Regulation of Employment and Conditions of Service) Act, 1996. 

(2) It extends to the whole of India. 
(3) It shall be deemed to have come into force on the 1st day of March, 1996. 
(4) It applies to every establishment which employs, or had employed on any day of the preceding twelve 

months, ten or more building workers in any building or other construction work. 
Explanation: For the purposes of this sub-section, the building workers employed in different relays in a 

day either by the employer or the contractor shall be taken into account in computing the number of building 
workers employed in the establishment. 

2. Definitions:-(1) In this Act, unless the context otherwise requires— 
(a) ―appropriate Government‖ means: 

(i) in relation to an establishment (which employs building workers either directly or 
through a contractor) in respect of which the appropriate Government under the 
Industrial Disputes Act, 1947 (14 of 1947), is the Central Government, the Central 
Government; 

(ii) in relation to any such establishment, being a public sector undertaking, as the 
Central Government may, by notification, specify which employs building workers 
either directly or through a contractor, the Central Government; 

Explanation: For the purposes of this sub-clause (ii), ―public sector undertaking‖ means any corporation 
established by or under any Central, State or Provincial Act or a Government company as defined in section 
617 of the Companies Act, 1956 (1 of 1956), which is owned, controlled or managed by the Central 
Government; 

(iii) in relation to any other establishment which employs building workers either directly 

or through a contractor, the Government of the State in which that other 
establishment is situate; 

(b) ―beneficiary‖ means a building worker registered under section 12; 

(c) ―Board‖ means a Building and Other Construction Workers‘ Welfare Board constituted under 
sub-section (1) of section 18; 

(d) ―building or other construction work‖ means the construction, alteration, repairs, 
maintenance or demolition, of or, in relation to, buildings, streets, roads, railways, tramways, 
airfields, irrigation, drainage, embankment and navigation works, flood control works 

(including storm water drainage works), generation, transmission and distribution of power, 
water works (including channels for distribution of water), oil and gas installations, electric 
lines, wireless, radio, television, telephone, telegraph and overseas communications, dams, 
canals, reservoirs, watercourses, tunnels, bridges, viaducts, aquaducts, pipelines, towers, 

 

1 Received the assent of the President on 19th August 1996 and published in Gazette of India Extra Pt. II Sec I dated 20th 
August 1996. 
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cooling towers, transmission towers and such other work as may be specified in this behalf 
by the appropriate Government, by notification but does not include any building or other 
construction work to which the provisions of the Factories Act, 1948 (63 of 1948), or the 
Mines Act, 1952 (35 of 1952), apply; 

(e) ―building worker‖ means a person who is employed to do any skilled, semi-skilled or 
unskilled, manual, supervisory, technical or clerical work for hire or reward, whether the 
terms of employment be expressed or implied, in connection with any building or other 
construction work but does not include any such person— 
(i) who is employed mainly in a managerial or administrative capacity; or 

(ii) who, being employed in a supervisory capacity, draws wages exceeding one thousand 
six hundred rupees per mensem or exercises, either by the nature of the duties 
attached to the office or by reason of the powers vested in him, functions mainly of a 

managerial nature; 
(f) ―Chief Inspector‖ means the Chief Inspector of Inspection of Building and Construction 

appointed under sub-section (2) of section 42; 
(g) ―contractor‖ means a person who undertakes to produce a given result for any establishment, 

other than a mere supply of goods or articles of manufacture, by the employment of building 
workers or who supplies building workers for any work of the establishment, and includes a 
sub-contractor; 

(h) ―Director-General‖ means the Director-General of Inspection appointed under sub-section (1) 
of section 42; 

(i) ―employer‖ in relation to an establishment, means the owner thereof, and includes— 
(i) in relation to a building or other construction work carried on by or on behalf of a 

local authority or other establishment, directly without any contractor, the chief 
executive officer of that authority or establishment; 

(ii) in relation to a building or other construction work carried on by or through a 
contractor, or by the employment of building workers supplied by a contractor, the 
contractor; 

(j) ―establishment‖ means any establishment belonging to, or under the control of, Government, 
any body corporate or firm, an individual or association or other body of individuals which or 
who employs building workers in any building or other construction work; and includes an 
establishment belonging to a contractor, but does not include an individual who employs 
such workers in any building or contraction work in relation to his own residence the total 
cost of such construction not being more than rupees ten lakhs; 

(k) ―Fund‖ means the Building and Other Construction Workers‘ Welfare Fund of a Board 
constituted under sub-section (1) of section 24; 

(l) ―notification‖ means a notification published in the Official Gazette; 
(m) ―prescribed‖ means prescribed by rules made under this Act by the Central Government or, 

as the case may be, the State Government; 

(n) ―wages‖ shall have the same meaning as assigned to it in clause (vi) of section 2 of the 
Payment of Wages Act, 1936 (4 of 1936). 

(2) Any reference in this Act to any law which is not in force in any area shall, in relation to that area, be 
construed as a reference to the corresponding law, if any, in force in that area. 

CHAPTER II 
THE ADVISORY COMMITTEES AND EXPERT COMMITTEES 

3. Central Advisory Committee:-(1) The Central Government shall, as soon as may be, constitute a 

Committee to be called the Central Building and Other Construction Workers‘ Advisory Committee 
(hereinafter referred to as the Central Advisory Committee) to advise the Central Government on such matters 
arising out of the administration of this Act as may be referred to it. 

(2) The Central Advisory Committee shall consist of— 
(a) a Chairperson to be appointed by the Central Government; 
(b) three Members of Parliament of whom two shall be elected by the House of the People and 

one by the Council of States—members; 
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(c) the Director-General—member, ex-officio; 
(d) such number of other members, not exceeding thirteen but not less than nine, as the Central 

Government may nominate to represent the employers, building workers, associations or 
architects, engineers, accident insurance institutions and any other interests which, in the 
opinion of the Central Government, ought to be represented on the Central Advisory 
Committee. 

(3) The number of persons to be appointed as members from each of the categories specified in clause (d) 
of sub-section (2), the term of office and other conditions of service of, the procedure to be followed in the 

discharge of their functions by, and the manner of filling vacancies among, the members of the Central 
Advisory Committee shall be such as may be prescribed: 

Provided that the members nominated to represent the building workers shall not be less than the 
number of members nominated to represent the employers. 

(4) It is hereby declared that the office of member of the Central Advisory Committee shall not disqualify 
its holder for being chosen as, or for being, a Member of either House of Parliament. 

4. State Advisory Committee:-(1) The State Government shall constitute a committee to be called the 
State Building and Other Construction Workers‘ Advisory Committee (hereinafter referred to as the State 
Advisory Committee) to advise the State Government on such matters arising out of the administration of this 
Act as may be referred to it. 

(2) The State Advisory Committee shall consist of— 

(a) a Chairperson to be appointed by the State Government; 
(b) two members of the State Legislature to be elected from the State Legislature—members; 
(c) a member to be nominated by the Central Government; 
(d) the Chief Inspector—member, ex-officio; 
(e) such number of other members, not exceeding eleven, but not less than seven, as the State 

Government may nominate to represent the employers, building workers, associations of 
architects, engineers, accident insurance institutions and any other interests which, in the 
opinion of the State Government, ought to be represented on the State Advisory Committee. 

(3) The number of persons to be appointed as members from each of the categories specified in clause (e) 
of sub-section (2), the term of office and other conditions of service of, the procedure to be followed in the 
discharge of their functions by, and the manner of filling vacancies among, the members of State Advisory 
Committee shall be such as may be prescribed: 

Provided that the number of members nominated to represent the building workers shall not be less than 
the number of members nominated to represent the employer. 

5. Expert committees:-(1) The appropriate Government may constitute one or more expert committees 

consisting of persons specially qualified in building and other construction work for advising that  
Government for making rules under this Act. 

(2) The members of the expert committee shall be paid such fees and allowances for attending the 
meetings of the committee as may be prescribed. 

Provided that no fee or allowances shall be payable to a member who is an officer of Government or of 
any body corporate established by or under any law for the time being in force. 

CHAPTER III 
REGISTRATION OF ESTABLISHMENTS 

6. Appointment of registering officers:-The appropriate Government may, by order notified in the 
Official Gazette— 

(a) appoint such persons, being Gazetted Officers of Government, as it thinks fit, to be the 
registering officers for the purposes of this Act; and 

(b) define the limits within which the registering officer shall exercise the powers conferred on 
him by or under this Act. 

7. Registration of establishments:-(1) Every employer shall— 
(a) in relation to an establishment to which this Act applies on its commencement, within a 

period of sixty days from such commencement; and 
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(b) in relation to any other establishment to which this Act may be applicable at any time after 
such commencement, within a period of sixty days from the date on which this Act becomes 
applicable to such establishment, 

Provided that the registering officer may entertain any such application after the expiry of the periods 

aforesaid, if he is satisfied that the applicant was prevented by sufficient cause from making the application 
within such period. 

(2) Every application under sub-section (1) shall be in such form and shall contain such particulars and 
shall be accompanied by such fees as may be prescribed. 

(3) After the receipt of an application under sub-section (1), the registering officer shall register the 
establishment and issue a certificate of registration to the employer thereof in such form and within such time 
and subject to such conditions as my be prescribed. 

(4) Where, after the registration of an establishment under this section, any change occurs in the 

ownership or management or other prescribed particulars in respect of such establishment, the particulars 
regarding such change shall be intimated by the employer to the registering officer within thirty days of such 
change in such form as may be prescribed. 

8. Revocation of registration in certain cases:-If the registering officer is satisfied, either on a 
reference made to him in this behalf or otherwise, that the registration of any establishment has been 
obtained by misrepresentation or suppression of any material fact or that the provisions of this Act are not 
being complied with in relation to any work carried on by such establishment, or that for any other reason the 
registration has become useless or ineffective and, therefore, requires to be revoked, he may, after giving an 
opportunity to the employer of the establishment to be heard, revoke the registration. 

9. Appeal:-(1) Any person aggrieved by an order made under section 8 may, within thirty days from the 
date on which the order is communicated to him, prefer an appeal to the appellate officer who shall be a 

person nominated in this behalf by the appropriate Government: 

Provided that the appellate officer may entertain the appeal after the expiry of the said period of thirty 
days if he is satisfied that the appellant was prevented by sufficient cause from filing the appeal in time. 

(2) On receipt of an appeal under sub-section (1), the appellate officer shall, after giving the appellant an 
opportunity of being heard, confirm, modify or reverse the order of revocation as expeditiously as possible. 

10. Effect of non-registration:-No employer of an establishment to which this Act applies, shall— 
(a) in the case of an establishment required to be registered under section 7, but which has not 

been registered under that section; 
(b) in the case of an establishment the registration in respect of which has been revoked under 

section 8 and no appeal has been preferred against such order of revocation under section 9 
within the period prescribed for the preferring of such appeal or where an appeal has been so 
preferred, such appeal has been dismissed, employ building workers in the establishment 
after the expiry of the period referred to in clause (a) or clause (b) of sub-section (1) of section 
7, or after the revocation of registration under section 8 or after the expiry of the period for 

preferring an appeal under section 9 or after the dismissal of the appeal, as the case may be. 
CHAPTER IV 

REGISTRATION OF BUILDING WORKERS AS BENEFICIARIES 
11. Beneficiaries of the Fund:-Subject to the provisions of this Act, every building worker registered as 

a beneficiary under this Act shall be entitled to the benefits provided by the Board from its Fund under this 

Act. 

12. Registration of building workers as beneficiaries:-(1) Every building worker who has completed 
either eighteen years of age, but has not completed sixty years of age, and who has been engaged in any 
building or other construction work for not less than ninety days during the preceding twelve months shall be 
eligible for registration as a beneficiary under this Act. 

(2) An application for registration shall be made in such form, as may be prescribed, to the officer 
authorised by the Board in this behalf. 

(3) Every application under sub-section (2) shall be accompanied by such documents together with such 
fee not exceeding fifty rupees as may be prescribed. 
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(4) If the officer authorised by the Board under sub-section (2) is satisfied that the applicant has 

complied with the provisions of this Act and the rules made thereunder, he shall register the name of the 
building worker as beneficiary under this Act: 

Provided that an application for registration shall not be rejected without giving the applicant an 
opportunity of being heard. 

(5) Any person aggrieved by the decision under sub-section (4) may, within thirty days from the date of 
such decision, prefer an appeal to the Secretary of the Board or any other officer specified by the Board in this 
behalf and the decision of the Secretary or such other officer on such appeal shall be final: 

Provided that the Secretary or any other officer specified by the Board in this behalf may entertain the 
appeal after the expiry of the said period of thirty days if he is satisfied that the building worker was 
prevented by sufficient cause from filing the appeal in time. 

(6) The Secretary of the Board shall cause to maintain such registers as may be prescribed. 

13. Identity cards:-(1) The Board shall give to every beneficiary an identity card with his photograph 
duly affixed thereon and with enough space for entering the details of the building or other construction work 
done by him. 

(2) Every employer shall enter in the identity card the details of the building or other construction work 
done by the beneficiary and authenticate the same and return it to the beneficiary. 

(3) A beneficiary who has been issued an identity card under this Act shall produce the same whenever 
demanded by any officer of Government or the Board, any inspector or any other authority for inspection. 

14. Cessation as a beneficiary:-(1) A building worker who has been registered as a beneficiary under 
this Act shall cease to be as such when he attains the age of sixty years or when he is not engaged in building 
or other construction work for not less than ninety days in a year: 

Provided that in computing the period of ninety days under this sub-section, there shall be excluded any 
period of absence from the building or other construction work due to any personal injury caused to the 
building worker by accident arising out of and in the course of his employment. 

(2) Notwithstanding anything contained in sub-section (1), if a person has been a beneficiary for at least 
three years continuously immediately before attaining the age of sixty years, he shall be eligible to get such 
benefits as may be prescribed. 

Explanation: For computing the period of three years as a beneficiary with a Board under this sub- 
section, there shall be added any period for which a person had been a beneficiary with any other Board 
immediately before his registration. 

15. Register of beneficiaries:-Every employer shall maintain a register in such form as may be 
prescribed showing the details of employment of beneficiaries employed in the building or other construction 
work undertaken by him and the same may be inspected without any prior notice by the Secretary of the 
Board or any other officer duly authorised by the Board in this behalf. 

16. Contribution of building workers:-(1) A building worker who has been registered as a beneficiary 
under this Act shall, until he attains the age of sixty years, contribute to the Fund at such rate per mensem, 
as may be specified by the State Government, by notification in the Official Gazette and different rates of 
contribution may be specified for different classes of building workers: 

Provided that the Board may, if satisfied that a beneficiary is unable to pay his contribution due to any 
financial hardship, waive the payment of contribution for a period not exceeding three months at a time. 

(2) A beneficiary may authorise his employer to deduct his contribution from his monthly wages and to 
remit the same, within fifteen days from such deduction, to the Board. 

17. Effect of non-payment of contribution:-When a beneficiary has not paid his contribution under 
sub-section (1) of section 16 for a continuous period of not less than one year, he shall cease to be a 
beneficiary. 

Provided that if the Secretary of the Board is satisfied that the non-payment of contribution was for a 
reasonable ground and that the building worker is willing to deposit the arrears, he may allow the building 
worker to deposit the contribution in arrears and on such deposit being made, the registration of building 
worker shall stand restored. 
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CHAPTER V 
BUILDING AND OTHER CONSTRUCTION WORKERS’ WELFARE BOARDS 

18. Constitution of State Welfare Boards:-(1) Every State Government shall, with effect from such date 
as it may, by notification, appoint, constitute a Board to be known as the ……. (name of the State) Building 
and Other Construction Workers‘ Welfare Board to exercise the powers conferred on, and perform the 
functions assigned to it, under this Act. 

(2) The Board shall be a body corporate by the name aforesaid, having perpetual succession and a 
common seal and shall by the said name sue and be sued. 

(3) The Board shall consist of a chairperson, a person to be nominated by the Central Government and 
such number of other members, not exceeding fifteen, as may be appointed to it by the State Government: 

Provided that the Board shall include an equal number of members representing the State Government, 
the employers and the building workers and that at least one member of the Board shall be a woman. 

(4) The terms and conditions of appointment and the salaries and other allowances payable to the 
chairperson and the other members of the Board, and the manner of filling of casual vacancies of the 
members of the Board, shall be such as may be prescribed. 

19. Secretary and other officers of Boards:-(1) The Board shall appoint a Secretary and such officers 

and employees as it considers necessary for the efficient discharge of its functions under this Act. 
(2) The Secretary of the Board shall be its chief executive officer. 
(3) The terms and conditions of appointment and the salary and allowances payable to the Secretary and 

the other officers and employees of the Board shall be such as may be prescribed. 

20. Meetings of Boards:-(1) The Board shall meet at such time and place and observe such rules of 

procedure in regard to the transaction of business at its meetings (including the quorum at such meetings) as 

may be prescribed. 

(2) The chairperson or, if for any reason he is unable to attend a meeting of the Board, any member 
nominated by the chairperson in this behalf and in the absence of such nomination, any other member 
elected by the members present from amongst themselves at the meeting, shall preside at the meeting. 

(3) All questions which come up before any meeting of the Board shall be decided by a majority of votes 
of the members present and voting, and in the event of equality of votes, the chairperson, or in his absence, 
the person presiding, shall have a second or a casting vote. 

21. Vacancies, etc., not to invalidate proceedings of the Boards:-No act or proceedings of a Board 
shall be invalid merely by reason of— 

(a) any vacancy in, or any defect in the constitution of, the Board; or 
(b) any defect in the appointment of a person acting as a member of the Board; or 
(c) any irregularity in the procedure of the Board not affecting the merits of the case. 

22. Functions of the Boards:-(1) The Board may— 
(a) provide immediate assistance to a beneficiary in case of accident; 
(b) make payment of pension to the beneficiaries who have completed the age of sixty years; 
(c) sanction loans and advances to a beneficiary for construction of a house not exceeding such 

amount and on such terms and conditions as may be prescribed; 
(d) pay such amount in connection with premia for Group Insurance Scheme of the beneficiaries 

as may be prescribed; 

(e) give such financial assistance for the education of children of the beneficiaries as may be 
prescribed; 

(f) meet such medical expenses for treatment of major ailments of a beneficiary or, such 
dependant, as may be prescribed; 

(g) make payment of maternity benefit to the female beneficiaries; and 
(h) make provision and improvement of such other welfare measures and facilities as may be 

prescribed. 
(2) The Board may grant loan or subsidy to a local authority or an employer in aid of any scheme 

approved by the State Government for the purpose connected with the welfare of building workers in any 
establishment. 
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(3) The Board may pay annually grants-in-aid to a local authority or to an employer who provides to the 

satisfaction of the Board welfare measures and facilities of the standard specified by the Board for the benefit 
of the building workers and the members of their family, so, however that the amount payable as grants-in- 
aid to any local authority or employer shall not exceed— 

(a) the amount spent in providing welfare measures and facilities as determined by the State 
Government or any person specified by it in this behalf, or 

(b) such amount as may be prescribed. 
whichever is less: 

Provided that no grant-in-aid shall be payable in respect of any such welfare measures and facilities 
where the amount spent thereon determined as aforesaid is less than the amount prescribed in this behalf. 

23. Grants and loans by the Central Government:-The Central Government may, after due 

appropriation made by Parliament by law in this behalf, make to a Board grants and loans of such sums of 
money as the Government may consider necessary. 

24. Building and other Construction Workers’ Welfare Fund and its application:-(1) There shall be 

constituted by a Board a fund to be called the Building and Other Construction Workers‘ Welfare Fund and 
there shall be credited thereto— 

(a) any grants and loans made to the Board by the Central Government under section 23; 

(b) all contributions made by the beneficiaries; 
(c) all sums received by the Board from such other sources as may be decided by the Central 

Government. 
(2) The Fund shall be applied for meeting— 

(a) expenses of the Board in the discharge of its functions under section 22; and 

(b) salaries, allowances and other remuneration of the members, officers and other employees of 
the Board; 

(c) expenses on objects and for purposes authorised by this Act. 
(3) No Board shall, in any financial year, incur expenses towards salaries, allowances and other 

remuneration to its members, officers and other employees and for meeting the other administrative expenses 
exceeding five per cent of its total expenses during that financial year. 

25. Budget:-The Board shall prepare in such form and at such time each financial year, as may be 
prescribed, its budget for the next financial year, showing the estimated receipts and expenditure of the Board 
and forward the same to the State Government and the Central Government. 

26. Annual Report:-The Board shall prepare, in such form and at such time each financial year as may 
be prescribed, its annual report, giving a full account of its activities during the previous financial year, and 
submit a copy thereof to the State Government and the Central Government. 

27. Accounts and Audit:-(1) The Board shall maintain proper accounts and other relevant records and 
prepare an annual statement of accounts in such form as may be prescribed in consultation with the 
Comptroller and Auditor General of India. 

(2) The Comptroller and Auditor-General of India or any other person appointed by him in connection 
with the auditing of the accounts of the Board under this Act shall have the same rights and privileges and 
the authority in connection with such audit as the Comptroller and the Auditor-General of India has in 
connection with the auditing of the Government accounts and in particular shall have the right to demand the 

production of books, accounts, connected vouchers and other documents and papers and to inspect any of 
the offices of the Board under this Act. 

(3) The accounts of the Board shall be audited by the Comptroller and Auditor-General of India annually 
and any expenditure incurred in connection with such audit shall be payable by the Board to the Comptroller 
and Auditor General of India. 

(4) The Board shall furnish to the State Government before such date as may be prescribed its audited 
copy of accounts together with the auditor‘s report. 

(5) The State Government shall cause the annual report and auditor‘s report to be laid, as soon as may 
be after they are received, before the State Legislature. 
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CHAPTER VI 
HOURS OF WORK, WELFARE MEASURES AND OTHER CONDITIONS OF SERVICE OF BUILDING 

WORKERS 
28. Fixing hours for normal working day, etc.:-(1) The appropriate Government may, by rules— 

(a) fix the number of hours of work which shall constitute a normal working day for a building 
worker, inclusive of one or more specified intervals; 

(b) provide for a day of rest in every period of seven days which shall be allowed to all building 

workers and for the payment of remuneration in respect of such days of rest; 
(c) provide for payment of work on a day of rest at a rate not less than the overtime rate specified 

in section 29; 
(2) The provisions of sub-section (1) shall, in relation to the following classes of building workers, apply 

only to such extent, and subject to such conditions, as may be prescribed, namely: 

(a) persons engaged on urgent work, or in any emergency which could not have been foreseen or 
prevented; 

(b) persons engaged in a work in the nature of preparatory or complementary work which must 
necessarily be carried on outside the normal hours of work laid down in the rules; 

(c) persons engaged in any work which for technical reasons has to be completed before the day 

is over; 
(d) persons engaged in a work which could not be carried on except at times dependent on the 

irregular action of natural forces. 

29. Wages for overtime work:-(1) Where any building worker is required to work on any day in excess of 
the number of hours constituting a normal working day, he shall be entitled to wages at the rate of twice his 
ordinary rate of wages. 

(2) For the purposes of this section, ―ordinary rates of wages‖ means the basic wages plus such 

allowances as the worker is for the time being entitled to but does not include any bonus. 

30. Maintenance of registers and records:-(1) Every employer shall maintain such registers and 
records giving such particulars of building workers employed by him, the work performed by them, the 
number of hours of work which shall constitute a normal working day for them, a day of rest in every period 
of seven days which shall be allowed to them, the wages paid to them, the receipts given by them and such 
other particulars in such form as may be prescribed. 

(2) Every employer shall keep exhibited, in such manner as may be prescribed, in the place where such 

workers may be employed, notices in the prescribed form containing the prescribed particulars. 
(3) The appropriate Government may, by rules provide for the issue of wage books or wage slips to 

building workers employed in an establishment and prescribe the manner in which entries shall be made and 
authenticated in such wage books or wage slips by the employer or his agent. 

31. Prohibition of employment of certain persons in certain building or other construction work:- 
No person about whom the employer knows or has reason to believe that he is a deaf or he has a defective 
vision or he has a tendency to giddiness shall be required or allowed to work in any such operation of building 
or construction work which is likely to involve a risk of any accident either to the building worker himself or  
to any other person. 

32. Drinking water:-(1) The employer shall make in every place where building or other construction 

work is in progress, effective arrangements to provide and maintain at suitable points conveniently situated 
for all persons employed therein, a sufficient supply of wholesome drinking water. 

(2) All such points shall be legibly marked ―Drinking Water‖ in a language understood by a majority of 
the persons employed in such place and no such point shall be situated within six metres of any washing 
place, urinal or latrine. 

33. Latrines and urinals:-In every place where building or other construction work is carried on, the 
employer shall provide sufficient latrine and urinal accommodation of such types as may be prescribed and 
they shall be so conveniently situated as may be accessible to the building workers at all times while they are 
in such place: 
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Provided that it shall not be necessary to provide separate urinals in any place where less than fifty 

persons are employed or where the latrines are connected to a water-borne sewage system. 

34. Accommodation:-(1) The employer shall provide, free of charges and within the work site or as near 
to it as may be possible, temporary living accommodation to all building workers employed by him for such 

period as the building or other construction work is in progress. 
(2) The temporary accommodation provided under sub-section (1) shall have separate cooking place, 

bathing, washing and lavatory facilities. 
(3) As soon as may be, after the building or other construction work is over, the employer shall, at his 

own cost, cause removal or demolition of the temporary structures erected by him for the purpose of providing 
living accommodation, cooking place or other facilities to the building workers as required under sub-section 
(1) and restore the ground in good level and clean condition. 

(4) In case an employer is given any land by a Municipal Board or any other local authority for the 
purposes of providing temporary accommodation for the building workers under this section, he shall, as 
soon as may be after the construction work is over, return the possession of such land in the same condition 
in which he received the same. 

35. Creches:-(1) In every place wherein, more than fifty female building workers are ordinarily employed, 
there shall be provided and maintained a suitable room or rooms for the use of children under the age of six 
years of such female workers. 

(2) Such rooms shall— 

(a) provide adequate accommodation; 
(b) be adequately lighted and ventilated; 
(c) be maintained in a clean and sanitary condition; 

(d) be under the charge of women trained in the care of children and infants. 

36. First aid:-Every employer shall provide in all the places where building or other construction work is 
carried on such first-aid facilities as may be prescribed. 

37. Canteens, etc.:-The appropriate Government may, by rules, require the employer— 
(a) to provide and maintain in every place wherein not less than two hundred and fifty building 

workers are ordinarily employed, a canteen for the use of the workers; 

(b) to provide such other welfare measures for the benefit of building workers as may be 
prescribed. 

CHAPTER VII 
SAFETY AND HEALTH MEASURES 

38. Safety Committee and Safety Officers:-(1) In every establishment wherein five hundred or more 
building workers are ordinarily employed, the employer shall constitute a Safety Committee consisting of such 
number of representatives of the employer and the building workers as may be prescribed by the State 
Government: 

Provided that the number of persons representing the workers, shall, in no case, be less than the 
persons representing the employer. 

(2) In every establishment referred to in sub-section (1), the employer shall also appoint a safety officer 
who shall possess such qualifications and perform such duties as may be prescribed. 

39. Notice of certain accidents:-(1) Where in any establishment an accident occurs which causes death 

or which causes any bodily injury by reason of which the person injured is prevented from working for a 
period of forty-eight hours or more immediately following the accident, or which is of such nature as may be 
prescribed, the employer shall give notice thereof to such authority, in such form and within such time as 

may be prescribed. 
(2) On receipt of a notice given under sub-section (1), the authority referred to in that sub-section may 

make such investigation or inquiry as it considers necessary. 
(3) Where a notice given under sub-section (1) relates to an accident causing death of five or more 

persons, the authority shall make an inquiry into such accident within one month of the receipt of the notice. 
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40. Power of appropriate Government to make rules for the safety and health of building workers:- 
(1) The appropriate Government may, by notification, make rules regarding the measures to be taken for the 
safety and health of building workers in the course of their employment and the equipment and appliances 
necessary to be provided to them for ensuring their safety, health and protection, during such employment. 

(2) In particular, and without prejudice to the generality of the foregoing power, such rules may provide 
for all or any of the following matters, namely— 

(a) the safe means of access to, and the safety of, any working place, including the provision of 
suitable and sufficient scaffolding at various stages when work cannot be safely done from 
the ground or from any part of a building or from a ladder or such other means of support; 

(b) the precautions to be taken in connection with the demolition of the whole or any substantial 
part of a building or other structure under the supervision of a competent person and the 
avoidance of danger from collapse of any building or other structure while removing any part 

of the framed building or other structure by shoring or otherwise; 
(c) the handling or use of explosive under the control of competent persons so that there is no 

exposure to the risk of injury from explosion or from flying material; 
(d) the erection, installation, use and maintenance of transporting equipment, such as 

locomotives, trucks, wagons and other vehicles and trailers and appointment of competent 

persons to drive or operate such equipment; 

(e) the erection, installation, use and maintenance of hoists, lifting appliances and lifting gear 
including periodical testing and examination and heat treatment, where necessary, 
precautions to be taken while raising or lowering loads, restrictions on carriage of persons 
and appointment of competent persons on hoists or other lifting appliances; 

(f) the adequate and suitable lighting of every workplace and approach thereto, of every place 
where raising or lowering operations with the use of hoists, lifting applilances or lifting gears 
are in progress and of all openings dangerous to building workers employed; 

(g) the precautions to be taken to prevent inhalation of dust, fumes, gases or vapours during any 
grinding, cleaning, spraying or manipulation of any material and steps to be taken to secure 
and maintain adequate ventilation of every working place or confined place; 

(h) the precautions to be taken during stacking or unstacking, stowing or unstowing of materials 
or goods or handling in connection therewith; 

(i) the safeguarding of machinery including the fencing of every flywheel and every moving part 
of prime mover and every part of transmission or other machinery, unless it is in such a 
position or of such construction as to be safe to every worker working on any of the 
operations and as if it were securely fenced; 

(j) the safe handling and use of plant, including tools and equipment operated by compressed 
air; 

(k) the precautions to be taken in case of fire; 
(l) the limits of weight to be lifted or moved by workers; 
(m) the safe transport of workers to or from any work place by water and provision of means for 

rescue from drowning; 
(n) the steps to be taken to prevent danger to workers from live electric wires or apparatus 

including electrical machinery and tools and from overhead wires; 
(o) the keeping of safety nets, safety sheets and safety belts where the special nature or the 

circumstances of work render them necessary for the safety of the workers; 

(p) the standards to be complied with regard to scaffolding, ladders and stairs, lifting appliances, 
ropes, chains and accessories, earth-moving equipments and floating operational 
equipments; 

(q) the precautions to be taken with regard to pile driving, concrete work, work with hot asphalt, 
tar or other similar things, insulation work, demolition operations, excavation, underground 
construction and handling materials; 

(r) the safety policy, that is to say, a policy relating to steps to be taken to ensure the safety and 
health of the building workers, the administrative arrangements therefor and the matters 



 

Sec 43 The Building and other Construction Workers‘ (Regulation of Employment 11 
and Conditions of Service) Act, 1996 

 
connected therewith, to be framed by the employers and contractors for the operations to be 
carried on in a building or other construction work; 

(s) the information to be furnished to the Bureau of Indian Standards established under the 
Bureau of Indian Standards Act, 1986 (63 of 1986), regarding the use of any article or 
process covered under that Act in a building or other construction work; 

(t) the provision and maintenance of medical facilities for building workers; 

(u) any other matter concerning the safety and health of workers working in any of the 
operations being carried on in a building or other construction work. 

41. Framing of model rules for safety measures:-The Central Government may, after considering the 
recommendation of the expert committee constituted under section 5, frame model rules in respect of all or 
any of the matters specified in section 40 and where any such model rules have been framed in respect of any 

such matter, the appropriate Government shall, while making any rules in respect of that matter under 
section 40, so far as is practicable, conform to such model rules. 

CHAPTER VIII 

INSPECTING STAFF 
42. Appointment of Director-General, Chief Inspector and Inspectors:-(1) The Central Government 

may, by notification, appoint a Gazetted Officer of the Government to be the Director General of Inspection 
who shall be responsible for laying down the standards of inspection and shall also exercise the powers of an 
Inspector throughout India in relation to all the establishments for which the Central Government is the 
appropriate Government. 

(2) The State Government may, by notification, appoint a Gazetted Officer of that Government to be the 
Chief Inspector of Inspection of Building and Construction who shall be responsible for effectively carrying out 
the provisions of this Act in the State and shall also exercise the powers of an Inspector under this Act 
throughout the State in relation to establishments for which the State Government is the appropriate 
Government. 

(3) The appropriate Government may, by notification, appoint such number of its officers as it thinks fit 
to be Inspectors for the purpose of this Act and may assign to them such local limits as it may think fit. 

(4) Every Inspector appointed under this section shall be the subject to the control of the Director 
General or the Chief Inspector, as the case may be, and shall exercise his powers and perform his functions 
under this Act subject to the general control and supervision of the Director General or the Chief Inspector. 

(5) The Director General, the Chief Inspector and every Inspector shall be deemed to be public servants 
within the meaning of section 21 of the Indian Penal Code (45 of 1860). 

43. Powers of Inspectors:-(1) Subject to any rules made in this behalf, an Inspector may, within the 

local limits for which he is appointed,-- 
(a) enter, at all reasonable hours, with such assistants (if any) being persons in the service of the 

Government or any local or other public authority as he thinks fit, any premises or place 
where building or other construction work is carried on, for the purpose of examining any 
register or record or notices required to be kept or exhibited by or under this Act, and require 
the production thereof for inspection; 

(b) examine any person whom he finds in any such premises or place and who, he has 
reasonable cause to believe, is a building worker employed therein; 

(c) require any person giving out building or other construction work to any building worker, to 

give any information, which is in his power to give with respect to the names and addresses of 
the persons to, for and whom the building or other construction work is given out or received, 
and with respect to the payments to be made for the building or other construction work; 

(d) seize or take copies of such register, record of wages or notices or portions thereof as he may 
consider relevant in respect of an offence under this Act which he has reason to believe has 
been committed by the employer; and 

(e) exercise such powers as may be prescribed. 

(2) For the purpose of this section, the Director General or the Chief Inspector, as the case may be, may 
employ experts or agencies having such qualifications and experience and on such terms and conditions as 
may be prescribed. 
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(3) Any person required to produce any document or to give any information required by an Inspector 
under sub-section (1) shall be deemed to be legally bound to do so, within the meaning of section 175 and 
section 176 of the Indian Penal Code (45 of 1860). 

(4) The provisions of the Code of Criminal Procedure, 1973 (2 of 1974), shall, so far as may be, apply to 

such search or seizure under sub-section (1) as they apply to any search or seizure made under the authority 
of a warrant issued under section 894 of the said Code. 

CHAPTER IX 
SPECIAL PROVISIONS 

44. Responsibility of employers:-An employer shall be responsible for providing constant and adequate 
supervision of any building or other construction work in his establishment as to ensure compliance with the 
provisions of this Act relating to safety and for taking all practical steps necessary to prevent accidents. 

45. Responsibility for payment of wages and compensation:-(1) An employer shall be responsible for 
payment of wages to each building worker employed by him and such wages shall be paid on or before such 
date as may be prescribed. 

(2) In case the contractor fails to make payment of compensation in respect of a building worker 
employed by him, where he is liable to make such payment when due, or makes short payment thereof, then, 
in the case of death or disablement of the building worker, the employer shall be liable to make payment of 
that compensation in full or the unpaid balance due in accordance with the provisions of the Workman‘s 
Compensation Act, 1923 (8 of 1923), and recover the amount so paid from the contractor either by deduction 
from any amount payable to the contractor under any contract or as a debt payable to the contractor. 

46. Notice of commencement of building or other construction work:-(1) An employer shall, at least 
thirty days before the commencement of any building or other construction work, send or cause to be sent to 
the Inspector having jurisdiction in the area where the proposed building or other construction work is to be 
executed, a written notice containing— 

(a) the name and situation of the place where the building or other construction work is 
proposed to be carried on; 

(b) the name and address of the person who is undertaking the building or other construction 
work; 

(c) the address to which communications relating to the building or other construction work may 
be sent; 

(d) the nature of the work involved and the facilities, including any plant and machinery, 
provided; 

(e) the arrangements for the storage of explosives, if any, to be used in the building or other 
construction work; 

(f) the number of workers likely to be employed during the various stages of building or other 
construction work; 

(g) the name and designation of the person who will be in overall charge of the building or other 
construction work at the site; 

(h) the approximate duration of the work; 
(i) such other matters as may be prescribed. 

(2) Where any change occurs in any of the particulars furnished under sub-section (1), the employer 
shall intimate the change to the Inspector within two days of such change. 

(3) Nothing contained in sub-section (1) shall apply in case of such class of building or other 
construction work as the appropriate Government may by notification specify to be emergent works. 

CHAPTER X 

PENALTIES AND PROCEDURE 
47. Penalty for contravention of provisions regarding safety measures:-(1) Whoever contravenes the 

provisions of any rules made under section 40 shall be punishable with imprisonment for a term which may 
extend to three months, or with fine which may extend to two thousand rupees, or with both, and in the case 
of a continuing contravention, with an additional fine which may extend to one hundred rupees for every day 
during which such contravention continues after conviction for the first contravention. 
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(2) If any person who has been convicted of any offence punishable under sub-section (1) is again guilty 

of an offence involving a contravention or failure of compliance of the same provision, he shall be punishable 
on a subsequent conviction with imprisonment for a term which may extend to six months or with fine which 
shall not be less than five hundred rupees but which may extend to two thousand rupees or with both: 

Provided that for the purposes of this sub-section, no cognizance shall be taken of any conviction made 
more than two years before the commission of the offence for which the person is subsequently being 
convicted: 

Provided further that the authority imposing the penalty, if it is satisfied that there are exceptional 

circumstances warranting such a course may, after recording its reasons in writing, impose a fine of less than 
five hundred rupees. 

48. Penalty for failure to give notice of the commencement of the building or other construction 

work:-Where an employer fails to give notice of the commencement of the building or other construction work 
under section 46, he shall be punishable with imprisonment for a term which may extend to three months, or 
with fine which may extend to two thousand rupees, or with both. 

49. Penalty for obstructions:-(1) Whoever obstructs an Inspector in the discharge of his duties under 

this Act or refuses or wilfully neglects to afford the Inspector any reasonable facility for making any 
inspection, examination, inquiry or investigation authorised by or under this Act in relation to an 
establishment shall be punishable with imprisonment for a term which may extend to three months, or with a 
fine which may extend to one thousand rupees, or with both. 

(2) Whoever wilfully refuses to produce on the demand of an Inspector any register or other document 
kept in pursuance of this Act or prevents or attempts to prevent or does anything which he has reason to 
believe is likely to prevent any person from appearing before, or being examined by, an Inspector acting in 
pursuance of his duties under this Act shall be punishable with imprisonment for a term which may extend to 
three months, or with fine which may extend to one thousand rupees, or with both. 

50. Penalty for other offences:-(1) Whoever contravenes any other provision of this Act or any rules 
made thereunder or who fails to comply with any provision of this Act or any rules made thereunder shall, 
where no express penalty is elsewhere provided for such contravention or failure, be punishable with fine 
which may extend to one thousand rupees for every such contravention of failure, as the case may be, and in 
the case of a continuing contravention or failure, as the case may be, with an additional fine which may 
extend to one hundred rupees for every day during which such contravention or failure continues after the 
conviction for the first such contravention or failure. 

(2) A penalty under sub-section (1) may be imposed— 

(a) by the Director General where the contravention or failure relates to a matter to which the 
appropriate Government is the Central Government; and 

(b) by the Chief Inspector where the contravention or failure relates to a matter to which the 
appropriate Government is the State Government 

(3) No penalty shall be imposed unless the person concerned is given a notice in writing— 
(a) informing him of the grounds on which it is proposed to impose a penalty; and 
(b) giving him a reasonable opportunity of making a representation in writing within such 

reasonable time as may be specified in the notice against the imposition of penalty mentioned 
therein, and if he so desires, of being heard in the matter. 

(4) Without prejudice to any other provision contained in this Act, the Director General and the Chief 

Inspector shall have all the powers of a civil court under the Code of Civil Procedure, 1908 (5 of 1908), while 
exercising any powers under this section, in respect of the following matters, namely: 

(a) summoning and enforcing the attendance of witnesses; 
(b) requiring the discovery and production of any document; 
(c) requisitioning any public record or copy thereof from any court or office; 
(d) issuing commissions for the examination of witness or documents. 

(5) Nothing contained in this section shall be construed to prevent the person concerned from being 
prosecuted under any other provision of this Act or any other law for any offence made punishable by this Act 
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or by that other law, as the case may be, or for being liable under this Act or any such law to any other or 
higher penalty or punishment than is provided for such offence by this section: 

Provided that no person shall be punished twice for the same offence. 

51. Appeal:-(1) Any person aggrieved by the imposition of any penalty under section 50 may prefer an 
appeal— 

(a) where the penalty has been imposed by the Director General, to the Central Government; 
(b) where the penalty has been imposed by the Chief Inspector, to the State Government, 

within a period of three months from the date of communication to such person of the imposition of such 
penalty: 

Provided that the Central Government or the State Government, as the case may be, may, if it is satisfied 
that the appellant was prevented by sufficient cause from preferring an appeal within the aforesaid period of 

three months, allow such appeal to be preferred within a further period of three months. 
(2) The appellate authority may, after giving the appellant an opportunity of being heard, if he so desires, 

and after making such further inquiry, if any, as it may consider necessary, pass such order as it thinks fit 
confirming, modifying or reversing the order appealed against or may send back the case with such directions 
as it may think fit for a fresh decision. 

52. Recovery of penalty:-Where any penalty imposed on any person under section 50 is not paid— 
(i) the Director-General or, as the case may be, the Chief Inspector may deduct the amount so 

payable from any money owing to such person which may be under his control; or 
(ii) the Director-General or, as the case may be, the Chief Inspector may recover the amount so 

payable by detaining or selling the goods belonging to such person which are under his 
control; or 

(iii) if the amount cannot be recovered from such person in the manner provided in clause (i) or 
clause (ii), the Director-General or, as the case may be, the Chief Inspector may prepare a 
certificate signed by him specifying the amount due from such person and send it to the 
Collector of the district in which such person owns any property or resides or carries on his 
business and the said Collector, on receipt of such certificate shall proceed to recover from 
such person the amount specified thereunder as if it were an arrear of land revenue. 

53. Offences by companies:-(1) Where an offence under this Act has been committed by a company, 
every person who, at the time the offence was committed, was in charge of, and was responsible to, the 
company for the conduct of the business of the company, as well as the company, shall be deemed to be 
guilty of the offence and shall be liable to be proceeded against and punished accordingly: 

Provided that nothing contained in this sub-section shall render any such person liable to any 
punishment, if he proves that the offence was committed without his knowledge or that he exercised all due 
diligence to prevent the commission of such offence. 

(2) Notwithstanding anything contained in sub-section (1), where any offence under this Act has been 
committed by a company and it is proved that the offence has been committed with the consent or connivance 
of, or is attributable to any neglect on the part of any director, manager, secretary or other officer shall be 
deemed to be guilty of that offence and shall be liable to be proceeded against and punished accordingly. 

Explanation: For the purposes of this section— 

(a) ―company‖ means any body corporate and includes a firm or other association of individuals; 
and 

(b) ―director‖, in relation to a firm, means a partner in the firm. 

54. Cognizance of offences:-(1) No court shall take cognizance of any offence punishable under this Act 

except on a complaint— 
(a) made by, or with the previous sanction in writing of, the Director-General or the Chief 

Inspector; or 
(b) made by an office-bearer of a voluntary organisation registered under the Societies 

Registration Act, 1860 (21 of 1860); or 
(c) made by an office-bearer of any concerned trade union registered under the Trade Unions 

Act, 1926 (16 of 1926). 
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(2) No court inferior to that of a Metropolitan Magistrate or a Judicial Magistrate of the first class shall 

try any offence punishable under this Act. 

55. Limitation of prosecutions:-No court shall take cognizance of an offence punishable under this Act 
unless the complaint thereof is made within three months from the date on which the alleged commission of 

the offence came to the knowledge of the Director-General, the Chief Inspector, an office-bearer of a voluntary 
organisation or, as the case may be, an office-bearer of any concerned trade union. 

CHAPTER XI 
MISCELLANEOUS 

56. Delegation of powers:-A Board may, by general or special order, delegate to the Chairperson or any 
other member or to the Secretary or any other officer or employee of the Board, subject to such conditions 
and limitations, if any, as may be specified in the order, such of its powers and duties under this Act as it 

may deem necessary. 

57. Returns:-Every Board shall furnish from time-to-time to the Central Government and to the State 
Government such returns as they may require. 

58. Application of Act 8 of 1923 to building workers:-The provisions of the Workmen‘s Compensation 
Act, 1923, shall, so far as may be, apply to building workers as if the employment to which this Act applies 
has been included in the Second Schedule to that Act. 

59. Protection of action taken in good faith:-(1) No suit, prosecution or other legal proceeding shall lie 
against any person for anything which is in good faith done or intended to be done in pursuance of this Act or 
any rule or order made thereunder. 

(2) No prosecution or other legal proceeding shall lie against the Government, any Board or Committees 
constituted under this Act or any member of such Board or any officer or employee of the Government or the 
Board or any other person authorised by the Government or any Board or Committee, for any damage caused 
or likely to be caused by anything which is in good faith done or intended to be done in pursuance of this Act 
or any rule or order made or issued thereunder. 

60. Power of Central Government to give directions:-The Central Government may give directions to 
the Government of any State or to a Board as to the carrying into execution in that State of any of the 
provisions of this Act. 

61. Power to remove difficulties:-(1) If any difficulty arises in giving effect to the provisions of this Act, 
the Central Government may, by order published in the Official Gazette, make such provisions not 
inconsistent with the provisions of this Act, as appears it to be necessary or expedient for removing the 
difficulty: 

Provided that no such order shall be made after the expiry of two years from the date of commencement 
of this Act. 

(2) Every order made under this section shall, as soon as may be after it is made, be laid before each 
House of Parliament. 

62. Power to make rules:- (1) The appropriate Government may, after consultation with the expert 
committee, by notification, make rules for carrying out the provisions of this Act. 

(2) In particular and without prejudice to the generality of the foregoing power, such rules may provide 

for all or any of the following matters, namely:-- 
(a) the number of persons to be appointed as members representing various interests on the 

Central Advisory Committee and the State Advisory Committees, the term of their office and 
other conditions of service, the procedure to be followed in the discharge of their functions 
and the manner of filling vacancies under sub-section (3) of section 3 or, as the case may be, 
under sub-section (3) of section 4; 

(b) the fees and allowances that may be paid to the members of the expert committee for 
attending its meetings under sub-section (2) of section 5; 

(c) the form of application for the registration of an establishment, the levy of fees therefor and 
the particulars it may contain under sub-section (2) of section 7; 
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(d) the form of certificate of registration, the time within which and the conditions subject to 
which such certificate may be issued under sub-section (3) of section 7; 

(e) the form in which the change in ownership or management or other particulars shall be 
intimated to the registering officer under sub-section (4) of section 7; 

(f) the form in which an application for registration as a beneficiary shall be made under sub- 
section (2) of section 12; 

(g) the document and the fee which shall accompany the application under sub-section (3) of 
section 12; 

(h) the registers which the Secretary of the Board shall cause to be maintained under sub- 
section (6) of section 12; 

(i) the benefits which may be given under sub-section (2) of section 14; 
(j) the form in which the register of beneficiaries shall be maintained under section 15; 

(k) the terms and conditions of appointment, the salaries and other allowances payable to, and 
the manner of filling of casual vacancies of, the Chairperson and other members of the Board 
under sub-section (4) of section 18; 

(l) the terms and conditions of service and the salaries and allowances payable to the Secretary 
and the other officers and employees of the Board under sub-section (3) of section 19; 

(m) the time and place of the meeting of the Board and the rules of procedure to be followed at 
such meeting under sub-section (1) of section 20 including quorum necessary for the 
transaction of business; 

(n) the amount payable as house building loans or advances, the terms and conditions of such 
payment under clause (c), educational assistance under clause (e), medical expenses payable 
and the persons who shall be the dependent of the beneficiaries under clause (f), and the 
other welfare measures for which provision may be made under clause (h) of sub-section (1) 
of section 22; 

(o) the limits of grants-in-aid payable to the local authorities and employers under sub-clause (b) 
of sub-clause (3) of section 22; 

(p) the form in which and the time within which the budget of the Board shall be prepared and 
forwarded to Government under section 25; 

(q) the form in which and the time within which the annual report of the Board shall be 
submitted to the State Government and the Central Government under section 26; 

(r) the form of annual statement of accounts under sub-section (1), and the date before which 
the audited copy of the accounts together with the auditor‘s report shall be furnished under 
sub-section (4) of section 27; 

(s) the matters required to be provided under sub-section (1) of section 28 and the extent upto 
which, and the conditions subject to which, the provisions of that sub-section shall apply to 
the building workers under sub-section (2) of that section; 

(t) the registers and records that shall be maintained by the employer and the form in which 
such registers and records shall be maintained and the particulars to be included therein 
under sub-section (1) of section 30; 

(u) the form and manner in which a notice shall be exhibited and the particulars it may contain 
under sub-section (2) of section 30; 

(v) the issue of wage books or wage slips to building workers and the manner in which the 

entries are to be made and authenticated in wage books or wage slips under sub-section (3)  

of section 30; 
(w) the types of latrines and urinals required to be provided under section 33; 
(x) the first-aid facilities which are to be provided under section 36; 
(y) the canteen facilities which are to be provided under clause (a) of section 37; 
(z) the welfare measures which are to be provided under clause (b) of section 37; 
(za)    the number of representatives of the employer and the building workers under sub-section (1) 

of section 38 and the qualifications of safety officers and the duties to be performed by them 
under sub-section (2) of that section; 
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(zb)    the form of a notice of accident, other matters to be provided in this behalf and the time    

within such notice shall be given under sub-section (1) of section 39; 
(zc) the rules to be made for safety and health of building workers under section 40; 
(zd)    the powers that may be exercised by an Inspector under clause (e) of sub-section (1) of     

section 43 and the qualifications and experience which the experts or agencies employed 
under sub-section (2) of that section shall possess and the terms and conditions on which 
such experts or agencies may be employed; 

(ze) the date on or before which wages shall be paid to a building worker under section 45; 

(zf)    the matters which are required to be prescribed under clause (i) of sub-section (1) of section   
46; 

(zg) any other matter which is required to be, or may be, prescribed. 

(3) Every rule made by the Central Government under this Act shall be laid, as soon as may be after it is 

made, before each House of Parliament, while it is in session for a total period of thirty days which may be 
comprised in one session or in two or more successive sessions, and if, before the expiry of the session 
immediately following the session or the successive sessions aforesaid, both Houses agree in making any 
modification in the rule or both Houses agree that the rule should not be made, the rule shall thereafter have 
effect only in such modified form or be of no effect, as the case may be; so, however, that any such 
modification or annulment shall be without prejudice to the validity of anything previously done under that 
rule. 

(4) Every rule made by the State Government under this Act shall be laid, as soon as may be after it is 
made, before each House of the State Legislature where it consists of two Houses, or where such Legislature 
consists of one House, before that House. 

63. Saving of certain laws:-Nothing contained in this Act shall affect the operation of any corresponding 
law in a State providing welfare schemes which are more beneficial to the building and other construction 
workers than those provided for them by or under this Act. 

64. Repeal and saving:-(1) The Building and Other Construction Workers‘ (Regulation of Employment 
and Conditions of Service) Third Ordinance, 1996 (Ordinance 25 of 1996) is hereby repealed. 

(2) Notwithstanding such repeal, anything done or any action taken under the said Ordinance shall be 
deemed to have been done or taken under the corresponding provisions of this Act. 



 

 



THE BOILERS ACT, 1923 

(5 of 1923)1 

 

An Act to consolidate and amend the law relating to steam boilers. 

 
 

 
[23rd February, 1923] 

WHEREAS it is expedient to consolidate and amend the law relating to steam boilers; it is hereby 

enacted as follows:— 

1. Short title, extent and commencement 

(1) This Act may be called the 2[***] Boilers Act, 1923. 

3[(2) It extends to the whole of India 4[except the State of Jammu and Kashmir].] 

(3) It shall come into force on such date5 as the Central Government may, by notification in the 

Official Gazette, appoint, and different dates may be appointed for different provisions of the 

Act. 

2. Definitions 

In this Act, unless there is anything repugnant in the subject or context,— 

6[(a) “accident” means an explosion of boiler, or boiler component, which is calculated to 

weaken the strength or an uncontrolled release of water or steam therefrom, liable to 

cause death or injury to any person or damage to any property;] 

7[(aa) “Board” means the Central Boilers Board constituted under section 27A;] 

8[(b) “boiler” means a pressure vessel in which steam is generated for use external to itself by 

application of heat which is wholly or partly under pressure when steam is shut off but 

does not include a pressure vessel,— 

(i) with capacity less than 25 litres (such capacity being measured from the feed 

check valve to the main steam stop valve); 

(ii) with less than one kilogram per centimetre square design gauge pressure and 

working gauge pressure; or 
 
 

1.  For statement of Objects and Reasons, see Gazette of India, 1923, Pt. V, p. 249 an for Report of Joint Committee, see  
ibid., p. 15. This Act has been extended to Berar by Act 4 of 1941; to Goa, Daman and Diu by Reg. 12 of 1962, S. 3 and 
Sch.; to Dadra and Nagar Haveli by Reg. 6 of 1963, S. 2 and Sch. I; to Loccadive, Minicoy and Amindivi Islands by Reg. 8 
of 1965, S. 3 and Sch. and to Pondicherry by Act 26 of 1968, S. 3 and Sch. 

2. The word “Indian” omitted by Act 49 of 2007, S. 2. 
3. Subs. by the A.O. 1950, for sub-section (2). 
4. Subs. by the Act 3 of 1951, S. 3 and Sch., for “except Part B States”, w.e.f. 27.5.2008. 
5. Came into force on 1.1.1924, vide Notification No. A-61, dated 4th December, 1923, see Gazette of India, 1923, Pt. I, p. 

1695. 
6. Subs. by Act 49 of 2007, S. 3(1) for: 

“(a) “accident” means an explosion of a boiler or steam-pipe or any damage to a boiler or steam-pipe which is calculated 
to weaken the strength thereof so as to render it liable to explode;”, w.e.f. 27.5.2008. 

7. Ins. by Act 11 of 1937, S. 3. 
8. Subs. by Act 49 of 2007, S. 3(2) for: 

“(b) “boiler” means any closed vessel exceeding 22.75 litres in capacity which is used expressly for generating steam 
under pressure and includes any mounting or other fitting attached to such vessel, which is wholly or partly under pressure 
when steam is shut off;”, w.e.f. 27.5.2008. 

1 
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(iii) in which water is heated below one hundred degrees centigrade; 
 

(ba) “boiler component” means steam piping, feed piping, economiser, superheater, any 

mounting or other fitting and any other external or internal part of a boiler which is 

subject to pressure exceeding one kilogram per centimetre square gauge;] 

9[(c) “Chief Inspector”, “Deputy Chief Inspector”, and “Inspector” mean, respectively, a person 

appointed to be a Chief Inspector, a Deputy Chief Inspector and an Inspector under this 

Act;] 

10[(ca) “Competent Authority” means an institution recognised in such manner as may be 

prescribed by regulations for issue of certificate to the welders for welding of boiler and 

boiler components;] 

11[(cb) “Competent Person” means a person recognised in such manner as may be prescribed 

by regulations for inspection and certification of boilers and boiler components during 

manufacture, erection and use. All Inspectors shall be ipso facto competent persons;] 

12[(cc) “economiser” means any part of a feed-pipe that is wholly or partially exposed to the 

action of flue gases for the purpose of recovery of waste heat; 

(ccc) “feed-pipe” means any pipe or connected fitting wholly or partly under pressure through 

which feed water passes directly to a boiler and which does not form an integral part 

thereof;] 

13[(ccd) “Inspecting Authority” means an institution recognised in such manner as may be 

prescribed by regulations for the inspection and certification of boilers and boiler 

components during manufacture. All Chief Inspectors of Boilers shall be ipso facto 

Inspecting Authorities; 

(cce) “manufacture” means manufacture, construction and fabrication of boiler or boiler 

component, or both; 

(ccf) “manufacturer” means a person engaged in the manufacture;] 
 

(d) “owner” 14[includes any person possessing or] using a boiler as agent of the owner 

thereof and any person using a boiler which he has hired or obtained on loan from the 

owner thereof; 

(e) “prescribed” means prescribed by regulations or rules made under this Act; 
 
 
 
 
 

9. Subs. by Act 18 of 1960, S. 2(b), for cl. (c) w.e.f. 6.5.1960. 
10.  Ins. by Act 49 of 2007, S. 3(3). 
11.  Ins. by Act 49 of 2007, S. 3(3). 
12. Subs. by Act 34 of 1947, S. 2, as amended by Act 40 of 1949, S. 3 and Sch. II, for clause (cc). 
13. Ins. by Act 49 of 2007, S. 3(4), clauses (cce) & (ccf) effective from 27.5.2008. 
14. Subs. by Act 49 of 2007, S. 3(5), for “includes any person”, w.e.f. 27.5.2008. 
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15[(f) “Steam-pipe” means any pipe through which steam passes, if— 

(i) the pressure at which steam passes through such pipe exceeds 3.5 kilogram per 

square centimetres above atmospheric pressure; or 

(ii) such pipe exceeds 254 millimetres in internal diameter and the pressure of steam 

exceeds 1 kilogram per square centimetres above the atmospheric pressure, 

and includes in either case any connected fitting of a steam-pipe;] 

16[(g) “Structural alteration, addition or renewal” means,— 

(i) any change in the design of a boiler or boiler component; 

(ii) replacement of any part of boiler or boiler component by a part which does not 

conform to the same specification; or 

(iii) any addition to any part of a boiler or boiler component; 

(h) “superheater” means any equipment which is partly or wholly exposed to flue gases for 

the purpose of raising the temperature of steam beyond the saturation temperature at 

that pressure and includes a re-heater; 

(i) “Technical Adviser” means the Technical Adviser appointed under sub-section (1) of 

section 4A.] 

17[2A. Application of Act to feed pipes 

Every reference in this Act [except where the word “steam-pipe” is used in clause (f) of section 2], 

to a steam-pipe or steam-pipes shall be deemed to include also a reference to a feed-pipe or feed- 

pipes, respectively.] 

18[2B. Application of Act to economisers 

Every reference in this Act to a boiler or boilers [except in clause (ccc) of section 2, 19[***] 20[***] 

shall be deemed to include also a reference to an economiser or economisers, respectively.] 

 
 
 

 
 

15. Subs. by Act 49 of 2007, S. 3(6), for: 

“(f) “steam-pipe” means any pipe through which steam passes from a boiler to a prime-mover or other user or both, if— 
(i) the pressure at which steam passes through such pipe exceeds 3.5 kilograms per square centimetre above 

atmospheric pressure; or 
(ii) such pipe exceeds 254 millimetres in internal diameter; 

and includes in either case any connected fitting of a steam-pipe;”, w.e.f. 27.5.2008. 
16. Subs. by Act 49 of 2007, S. 3(7), for: 

“(g) “Structural alteration, addition or renewal” shall not be deemed to include any renewal or replacement of a petty 
nature when the part or fitting used for replacement is not inferior in strength, efficiency or otherwise to the replaced part or 
fitting”, w.e.f. 27.5.2008. 

17.  Ins. by Act 17 of 1943, S. 3. 
18.  Ins. by Act 34 of 1947, S. 3. 
19. The words “clause (e) of section 6, clauses (c) and (d) of section 11, clause (d) of section 29” omitted by Act 25 of 1952, S. 

2, w.e.f. 6.3.1952. 
20. The words and figures “and section 34” omitted by Act 18 of 1960, S. 3, w.e.f. 6.5.1960. 
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21[3. Limitation of application 

Nothing in this Act shall apply to— 
 

(a) locomotive boilers belonging to or under the control of the railways; 
 

(b) any boiler or boiler component,— 

(i) in any vessel propelled wholly or in part by the agency of steam; 

(ii) belonging to, or under the control of, the Army, Navy or Air Force; or 

(iii) appertaining to a sterilizer disinfector used in hospitals or nursing homes, if the boiler 

does not exceed one hundred litres in capacity.] 

4. Power to limit extent 

The 22[State Government] may, by notification in the Official Gazette, exclude any specified area 

from the operation of all or any specified provisions of this Act. 

23[4A. Technical Adviser 

(1) The Central Government shall appoint a Technical Adviser from amongst the persons having 

such qualifications and experience as may be prescribed by rules. 

(2) The terms and conditions of service of the Technical Adviser shall be such as may be 

prescribed by the Central Government. 

(3) The Technical Adviser shall, in addition to exercising the powers and discharging the functions 

assigned to him under this Act or rules or regulations made thereunder, exercise such other 

powers and discharge such functions as the Central Government and the Board may delegate 

to him. 

4B. Welders certificate 

(1) Any person who proposes to undertake any welding work connected with or related to a boiler, 

or a boiler component or both shall apply to a Competent Authority for issue of a Welders 

certificate. 

 

 
 

21. Subs. by Act 49 of 2007, S. 4, for: 

“3. Limitation of application.—(1) Nothing in this Act shall apply in the case of any boiler or steam-pipe— 

(a) in any steam-pipe as defined in section 3 of the Indian Steam-ships Act, 1884 (7 of 1884), or in any steam-vessel 
as defined in section 2 of the Inland Steam-vessels Act, 1917 (1 of 1917); or 

(b) belonging to, or under the control of, the Army, Navy or Air Force; or 
(c) appertaining to a sterilizer or disinfector of a type such as is commonly used in hospitals, if the boiler does not 

exceed ninety-one litres in capacity. 
(2) The Central Government may, by notification in the Official Gazette, declare that the provisions of this Act shall not 

apply in the case of boilers or steam-pipes, or any specified class of boilers or steam-pipes, belonging to or under the 
control of any railway administered by the Central Government or by any State Government or by any railway company as 
defined in clause (5) of section 3 of the Indian Railways Act, 1890 (9 of 1890)”, w.e.f. 27.5.2008. 

22. The words “Governor-General in Council” have been successively amended by the A.O. 1937 and the A.O. 1950 to read 
the above. 

23. Sec. 4A to 4F ins. by Act 49 of 2007, S. 5, w.e.f. 27.5.2008, so far it relates to Section 4A. 
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(2) On receipt of an application under sub-section (1), the Competent Authority shall follow such 

procedure for examination and grant of Welders certificate as may be prescribed by regulations. 

(3) The Competent Authority may, if satisfied that the person applying for Welders certificate under 

sub-section (2) has compiled with the conditions precedent for issue of the Welders certificate, 

issue such certificate, to such person subject to the payment of such fee and such other 

conditions as may be prescribed by regulations: 

Provided that the Competent Authority shall not refuse Welders certificate to any person 

unless such person is given an opportunity of being heard. 

4C. Conditions precedent for manufacture of boiler and boiler component 

(1) No person shall manufacture or cause to be manufactured any boiler or boiler component, or 

both unless— 

(a) he has provided in the premises or precincts wherein such boiler or boiler component, or 

both are manufactured, such facilities for design and construction as may be prescribed 

by regulations; 

(b) the design and drawings of the boiler and boiler component have been approved by the 

Inspecting Authority under clause (a) of sub-section (2) of section 4D; 

(c) the materials, mounting and fittings used in the construction of such boiler or boiler 

component, or both conform to the specifications prescribed by regulations; and 

(d) the persons engaged for welding boiler or boiler component hold Welders certificate 

issued by a Competent Authority. 

4D. Inspection during manufacture 
 

(1) Every manufacturer, before commencing manufacture of a boiler or boiler component, shall 

engage an Inspecting Authority for carrying out inspection at such stages of manufacture as 

may be prescribed by regulations. 

(2) The Inspecting Authority engaged under sub-section (1) shall follow such procedure for 

inspection and certification of boiler or boiler component as may be prescribed by regulations 

and after inspection, if it is— 

(a) satisfied that the boiler or the boiler component conforms to the standards prescribed by 

regulations, it shall issue a certificate of inspection and stamp the boiler, or boiler 

component, or both; or 

(b) of the opinion that the boiler, or boiler component, or both does not conform to the 

standards prescribed by regulations, it may for reasons to be recorded in writing refuse 

to issue such certificate: 

Provided that no certificate shall be refused unless the Inspecting Authority had 

directed the manufacturer of the boiler or boiler component, or both in writing to carry out 
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such modifications or rectifications as it deems necessary and the Inspecting Authority is 

of the opinion that inspite of such direction the manufacturer of the boiler or boiler 

component, or both did not carry out the direction. 

(3) The Inspecting Authority may, for the purposes of inspection under this section, charge such fee 

as may be prescribed by regulations. 

4E. Inspection during erection 
 

(1) The owner who proposes to register a boiler under section 7, shall engage an Inspecting 

Authority for carrying out inspection at the stage of erection of the boiler. 

(2) The Inspecting Authority shall follow such procedure for inspection and certification of a boiler or 

boiler component, or both as may be prescribed by regulations and after inspection if it is— 

(a) satisfied that the erection of the boiler is in accordance with the regulations, it shall issue 

a certificate of inspection in such form as may be prescribed by regulations; or 

(b) of the opinion that the boiler has not been erected in accordance with the regulations, it 

may for reasons to be recorded in writing, refuse to grant the certificate and shall 

communicate such refusal to the manufacturer of the boiler or boiler component 

forthwith: 

Provided that no such certificate shall be refused unless the Inspecting Authority had directed 

the owner in writing to carry out such modifications or rectifications as it deems necessary and 

the Inspecting Authority is of the opinion that in spite of such direction the owner did not carry 

out the direction. 

(3) The Inspecting Authority may, for the purposes of inspection under this section, charge such fee 

as may be prescribed by regulations. 

4F. Conditions precedent for repairing boiler and boiler component 
 

No person shall repair or cause to be repaired any boiler or boiler component or both, unless— 

(a) he has provided in the premises or precincts, where in such boiler or boiler component or both 
are being used, such facilities for repairs as may be prescribed by regulations; 

(b) the design and drawings of the boiler or boiler component, as the case may be, and the 
materials, mountings and fittings used in the repair of such boiler or boiler component conform 
to the regulations; 

 

(c) persons engaged in welding, holds a Welders certificate issued by a Competent Authority; 

(d) every user who does not have the in-house facilities for repair of boiler or boiler component shall 

engage a Boiler Repairer possessing a Boiler Repairer certificate for repair of a boiler or boiler 

component or both, as the case may be; 

(e) every user shall engage a Competent Person for approval of repairs to be carried out in-house 

or by the repairers.] 
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24[5. Chief Inspector, Deputy Chief Inspectors and Inspectors 
 

(1) The State Government may appoint such persons as it thinks fit to be Inspectors for the State 

for the purposes of this Act, and may define the local limits within which each Inspector shall 

exercise the powers and perform the duties conferred and imposed on Inspectors by or under 

this Act. 

(2) The State Government may appoint such persons as it thinks fit to be Deputy Chief Inspectors 

for the State and may define the local limits within which each Deputy Chief Inspector shall 

exercise his powers and perform his duties under this Act. 

(3) Every Deputy Chief Inspector may exercise the powers and perform the duties conferred and 

imposed on Inspectors by or under this Act and, in addition thereto, may exercise such powers 

or perform such duties conferred or imposed on the Chief Inspector by or under this Act, as the 

State Government may assign to him. 

(4) The State Government shall appoint a person to be Chief Inspector for the State who may, in 

addition to the powers and duties conferred and imposed on the Chief Inspector by or under this 

Act, exercise any power or perform any duty so conferred or imposed on Deputy Chief 

Inspectors or Inspectors. 

25[(4A) No person shall be appointed as the Chief Inspector, Deputy Chief Inspector or Inspector unless 

he possesses such qualifications and experience as may be prescribed by the Central 

Government.] 

(5) Subject to the provisions of this Act, the Deputy Chief Inspectors and Inspectors shall exercise 

the powers and perform the duties conferred and imposed on them by or under this Act under 

the general superintendence and control of the Chief Inspector. 

(6) The Chief Inspector, Deputy Chief Inspectors and Inspectors may offer such advice as they 

think fit to owners regarding the proper maintenance and safe working of boilers. 

(7) The Chief Inspector and all Deputy Chief Inspectors and Inspectors shall be deemed to be 

public servants within the meaning of section 21 of the Indian Penal Code (45 of 1860).] 

6. Prohibition of use of unregistered or uncertified boiler 

Save as otherwise expressly provided in this Act, no owner of a boiler shall use the boiler or permit 

it to be used— 

(a) unless it has been registered in accordance with the provisions of this Act; 

(b) in the case of any boiler which has been transferred from one State to another, until the transfer 

has been reported in the prescribed manner; 

 

 
 

24. Subs. by Act 18 of 1960, S. 5, for S. 5, w.e.f. 6.5.1960. 
25. Ins. by Act 49 of 2007, S. 6. 
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(c) unless a certificate or provisional order authorising the use of the boiler is for the time being in 

force under this Act; 

(d) at a pressure higher than the maximum pressure recorded in such certificate or provisional 

order; 

(e) where the 26[Central Government] has made rules requiring that boilers shall be in charge of 

persons holding 27[certificates of proficiency or competency], unless the boiler is in charge of a 

person holding the certificate required by such rules: 

Provided that any boiler registered, or any boiler certified or licensed, under any Act hereby 

repealed shall be deemed to have been registered or certified, as the case may be, under this Act. 

28[***] 

7. Registration 

(1) The owner of any boiler which is not registered under the provisions of this Act 29[may apply to 

the Inspector along with such other documents as may be prescribed by regulations to have the 

boiler registered]. Every such application shall be accompanied by the prescribed fee. 

(2) On receipt of an application under sub-section (1), the Inspector shall fix a date, within thirty 

days or such shorter period as may be prescribed from the date of the receipt, for the 

examination of the boiler and shall give the owner thereof not less than ten days’ notice of the 

date so fixed. 

30[(3) On the said date the Inspector shall inspect the boiler with a view to satisfying himself that the 

boiler has not suffered any damage during its transit from the place or manufacture to the site of 

erection and forward a report of the inspection along with the documents to the Chief Inspector 

within seven days.] 

(4) The Chief Inspector, on receipt of the report, may— 

(a) register the boiler and assign a register number thereto either forthwith or after satisfying 

himself that any structural alteration, addition or renewal which he may deem necessary 

has been made in or to the boiler or any steam-pipe attached thereto, or 

(b) refuse to register the boiler: 

Provided that where the Chief Inspector refuses to register a boiler, he shall forthwith 

communicate his refusal to the owner of the boiler together with the reasons therefor. 

 

 
 

26. Subs. by Act 49 of 2007, S. 7, for “State Government”. 
27. Subs. by Act 18 of 1960, S. 6, for “certificate of competency”, w.e.f. 6.5.1960. 
28. Proviso omitted by Act 34 of 1939, S. 3 and Sch. II. 
29. Subs. by Act 49 of 2007, S. 8(a), for “may apply to the Inspector to have the boiler registered”. 
30. Subs. by Act 49 of 2007, S. 8(b), for: 

“(3) On the said date the Inspector shall proceed to measure and examine the boiler and to determine in the prescribed 
manner the maximum pressure, if any, at which such boiler may be used, and shall report the result of the examination to 
the Chief Inspector in the prescribed form”, w.e.f. 27.5.2008. 



9 
 

(5) The Chief Inspector shall, on registering the boiler, order the issue to the owner of a certificate  

in the prescribed form authorising the use of the boiler for a period not exceeding twelve months 

at a pressure not exceeding such maximum pressure as he thinks fit and as is in accordance 

with the regulations made under this Act: 

31[Provided that a certificate issued under this sub-section in respect of an economiser 32[or of 

an unfired boiler which forms an integral part of a processing plant in which steam is generated 

solely by the use of oil, asphalt or bitumen as a heating medium] may authorise its use for a 

period not exceeding twenty-four months.] 

(6) The Inspector shall forthwith convey to the owner of the boiler the orders of the Chief Inspector 

and shall in accordance therewith issue to the owner any certificate of which the issue has been 

ordered, and, where the boiler has been registered, the owner shall within the prescribed period 

cause the register number to be permanently marked thereon in the prescribed manner. 

8. Renewal of certificate 

(1) A certificate authorising the use of a boiler shall cease to be in force— 

(a) on the expiry of the period for which it was granted; or 

(b) when any accident occurs to the boiler; or 

(c) when the boiler is moved, the boiler not being a vertical boiler the heating surface of 

which is less than 33[34[20] square metres], or a portable or vehicular boiler; or 

35[(d) save as provided in section 12, when any structural alteration, addition or renewal is 

made in or to the boiler; or] 

(e) if the Chief Inspector in any particular case so directs, when any structural alteration, 

addition or renewal is made in or to any steam-pipe attached to the boiler; or 

(f) on the communication to the owner of the boiler of an order of the Chief Inspector or 

Inspector prohibiting its use on the ground that 36[it or any boiler component] attached 

thereto is in a dangerous condition. 

(2) Where an order is made under clause (f) of sub-section (1), the grounds on which the order is 

made shall be communicated to the owner with the order. 

 
 
 
 
 

 
 

31. Added by Act 34 of 1947, S. 4. 
32. Ins. by Act 18 of 1960, S. 7, w.e.f. 6.5.1960. 
33. Subs. by Act 18 of 1960, S. 8(a), for “two hundred square feet” (w.e.f. 6.5.1960). 
34. Subs. by Act 49 of 2007, S. 9(a)(i), for “18.58”, w.e.f. 27.5.2008. 
35. Subs. by Act 49 of 2007, S. 9(a)(ii), for: 

“(d) when any structural alteration, addition or renewal is made in or to the boiler; or”, w.e.f. 27.5.2008. 
36. Subs. by Act 49 of 2007, S. 9(a)(iii), for “it or any steam-pipe”, w.e.f. 27.5.2008. 



10 
 

37[(3) When a certificate ceases to be in force, the owner of the boiler may apply to the Competent 

Person for renewal thereof for such period as may be prescribed by regulations.] 

38[(4) On receipt of an application under sub-section (3), the Competent Person shall, within fifteen 

days from the date of such receipt, inspect the boiler in such manner as may be prescribed by 

regulations.] 

39[(5) If the Competent Person is— 

(a) satisfied that the boiler and the boiler components attached thereto are in good condition 

he shall issue a certificate for such period as may be prescribed by regulations, 

(b) of the opinion that the boiler or boiler component, or both does not conform to the 

standards prescribed by regulations, it may, for reasons to be recorded in writing, refuse 

to issue such certificate: 

Provided that no certificate shall be refused unless the Inspecting Authority had 

directed the owner of the boiler or the boiler component, or both in writing to carry out 

such modifications or rectifications as it deems necessary and the Competent Person is 

of the opinion that inspite of such direction the owner of the boiler or boiler component, 

or both did not carry out the direction: 
 

 

37. Subs. by Act 49 of 2007, S. 9(b), for: 

“(3) When a certificate ceases to be in force, the owner of the boiler may apply to the Inspector for a renewal thereof for 
such period not exceeding twelve months as he may specify in the application: 

Provided that where the certificate relates to an economiser or of an unfired boiler which forms an integral part of a 
processing plant in which steam is generated solely by the use of oil, asphalt or bitumen as a heating medium, the 
application for its renewal may be for a period not exceeding twenty-four months.”. 

38. Subs. by Act 49 of 2007, S. 9(c), for: 

“(4) An application under sub-section (3) shall be accompanied by the prescribed fee and, on receipt thereof, the 
Inspector shall fix a date, within thirty days or such shorter period as may be prescribed from the date of the receipt, for the 
examination of the boiler and shall give the owner thereof not less than ten days’ notice of the date so fixed: 

Provided that, where the certificate has ceased to be in force owing to the making of any structural alteration, addition or 
renewal, the Chief Inspector may dispense with the payment of any fee: 

Provided further that in the case of an economiser or of an unfired boiler which forms an integral part of a processing 
plant in which steam is generated solely by the use of oil, asphalt or bitumen as a heating medium, the date fixed for its 
examination shall be within sixty days from the date of receipt of the application and the owner shall be given not less than 
thirty days’ notice of the date so fixed.”. 

39. Subs. by Act 49 of 2007, S. 9(c), for: 

“(5) On the said date the Inspector shall examine the boiler in the prescribed manner, and if he is satisfied that the boiler 
and the steam-pipe or steam-pipes attached thereto are in good condition shall issue a renewed certificate authorising the 
use of the boiler for such period not exceeding twelve months and at a pressure not exceeding such maximum pressure as 
he thinks fit and as is in accordance with the regulations made under this Act: 

Provided that renewed certificate issued under this sub-section in respect of an economiser or of an unfired boiler which 
forms an integral part of a processing plant in which steam is generated solely by the use of oil, asphalt or bitumen as 
heating medium may authorise its use for a period not exceeding twenty-four months: 

Provided further that if the Inspector— 

(a) proposes to issue any certificate— 

(i) having validity for a less period than the period entered in the application, or 

(ii) increasing or reducing the maximum pressure at which the boiler may be used, or 

(b) proposes to order any structural alteration, addition or renewal to be made in or to the boiler or any steam-pipe 
attached thereto, or 

(c) is of opinion that the boiler is not fit for use, the Inspector shall, within forty-eight hours of making the 
examination, inform the owner of the boiler in writing of his opinion and the reasons therefor, and shall forthwith 
report the case for orders to the Chief Inspector.”. 
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Provided further that the Competent Person shall, within forty-eight hours of making 

the examination, inform the owner of the boiler or boiler component any defect in his 

opinion and the reasons therefor and shall forthwith report the case to the Chief 

Inspector.] 

40[(5A) The Competent Person may for the purpose of inspection under this section charge such fee as 

may be prescribed by regulations.] 

(6) The Chief Inspector, on receipt of a report under sub-section (5), may, subject to the provisions 

of this Act and of the regulations made hereunder, order the renewal of the certificate in such 

terms and on such conditions, if any, as he thinks fit, or may refuse to renew it: 

Provided that where the Chief Inspector refuses to renew a certificate, he shall forthwith 

communicate his refusal to the owner of the boiler, together with the reasons therefor. 

(7) Nothing in this section shall be deemed to prevent an owner of a boiler from applying for a 

renewed certificate therefor at any time during the currency of a certificate. 

9. Provisional orders 

Where the Inspector reports the case of any boiler to the Chief Inspector under sub-section (3) of 

section 7 41[***], he may, if the boiler is not a boiler the use of which has been prohibited under clause 

(f) of sub-section (1) of section 8, grant to the owner thereof a provisional order in writing permitting the 

boiler to be used at a pressure not exceeding such maximum pressure as he thinks fit and as is in 

accordance with the regulations made under this Act pending the receipt of the orders of the Chief 

Inspector. Such provisional order shall cease to be in force — 

(a) on the expiry of six months from the date on which it is granted, or 

(b) on receipt of the orders of the Chief Inspector, or 

(c) in any of the cases referred to in clauses (b), (c), (d), (e) and (f) of sub-section (1) of section 8, 

and on so ceasing to be in force shall be surrendered to the Inspector. 

10. Use of boiler pending grant of certificate 

(1) Notwithstanding anything hereinbefore contained, when the period of a certificate relating to a 

boiler has expired, the owner shall, provided that he has applied before the expiry of that period 

for a renewal of the certificate, be entitled to use the boiler at the maximum pressure entered in 

the former certificate pending the issue of orders on the application. 

(2) Nothing in sub-section (1) shall be deemed to authorise the use of a boiler in any of the cases 

referred to in clauses (b), (c), (d), (e) and (f) of sub-section (1) of section 8 occurring after the 

expiry of the period of the certificate. 

 
 

 
 

40. Ins. by Act 49 of 2007, S. 9(c) and Sl. No. corrected by corrigendum for “(6)”. 
41. The words “or sub-section (5) of section 8” omitted by Act 49 of 2007, S. 10. w.e.f. 27.5.2008. 
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11. Revocation of certificate or provisional order 

The Chief Inspector may at any time withdraw or revoke any certificate or provisional order on the 

report of an Inspector or otherwise— 

(a) if there is reason to believe that the certificate or provisional order has been fraudulently 

obtained or has been granted erroneously or without sufficient examination; or 

(b) if the boiler in respect of which it has been granted has sustained injury or has ceased to be in 

good condition; or 

(c) where the 42[Central Government] has made rules requiring that boilers shall be in charge of 

persons holding 43[certificates of proficiency or competency], if the boiler is in charge of a person 

not holding the certificate required by such rules; or 

44[***] 

12. Alterations and renewals to boilers 

No structural alteration, addition or renewal shall be made in or to any boiler registered under this 

Act unless such alteration, addition or renewal has been sanctioned in writing by the Chief Inspector: 

45[Provided that no such sanction is required where the structural alteration, addition or 

renewal is made under the supervision of a Competent Person.] 

46[13. Alteration and renewal to steam- pipes 

(1) Before the owner of any boiler registered under this Act makes any structural alteration, addition 

or renewal in or to any boiler component attached to the boiler, he shall transmit to the Chief 

Inspector a report in writing of his intention and send therewith such particulars of proposed 

alteration, addition or renewal as may be prescribed by regulations. 

(2) Any structural alteration, addition or renewal referred to in sub-section (1) shall be made by a 

person possessing a Boiler Repairer certificate under the supervision of the Competent Person.] 

 
 
 
 
 
 
 

42. Subs. by Act 49 of 2007, S. 11(a), for “State Government”. 
43. Subs. by Act 18 of 1960, S. 9, for “certificates of competency”, w.e.f. 6.5.1960. 
44. Clause (d) and the proviso omitted by Act 49 of 2007, S. 11(b). Clause (d) and the proviso, before omission, stood as 

under: 

“(d) where no such rules have been made, if the boiler is in charge of a person who is not, having regard to the condition 
of the boiler in the opinion of the Chief Inspector competent to have charge thereof: 

Provided that where the Chief Inspector withdraws or revokes a certificate or provisional order on the ground specified in 
clause (d), he shall communicate to the owner of the boiler his reasons in writing for the withdrawal or revocation and the 
order shall not take effect until the expiry of thirty days from the receipt of such communication.” 

45. Ins. by Act 49 of 2007, S. 12. 
46. Subs. by Act 49 of 2007, S. 13, for section 13. Section 13, before substitution, stood as under: 

“13. Alterations and renewals to steam-pipes.—Before the owner of any boiler registered under this Act makes any 
structural alteration, addition or renewal in or to any steam-pipe attached to the boiler, he shall transmit to the Chief 
Inspector a report in writing of his intention and shall send therewith such particulars of the purposed alteration, addition or 
renewal as may be prescribed.”. 
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14. Duty of owner at examination 

(1) On any date fixed under this Act for the examination of a boiler, the owner thereof shall be 

bound— 

(a) to afford to the 47[Competent Person] all reasonable facilities for the examination and all 

such information as may reasonably be required of him; 

(b) to have the boiler properly prepared and ready for examination in the 48[manner 

prescribed by regulations]; and 

(c) in the case of an application for the registration of a boiler, to provide such drawings, 

specifications, certificates and other particulars as may 49[be prescribed by regulations]. 

(2) If the owner fails, without reasonable cause to comply with the provisions of sub-section (1), the 

50[Competent Person] shall refuse to make the examination and shall report the case to the 

Chief Inspector who shall, unless sufficient cause to the contrary is shown, require the owner to 

file a fresh application under section 7 or section 8, as the case may be, and may forbid him to 

use the boiler notwithstanding anything contained in section 10. 

15. Production of certificates, etc. 

The owner of any boiler who holds a certificate or provisional order relating thereto shall, at all 

reasonable times during the period for which the certificate or order is in force be bound to produce the 

same when called upon to do so by a District Magistrate, Commissioner of Police or Magistrate of the 

first class having jurisdiction in the area in which the boiler is for the time being, or by the Chief 

Inspector or by an Inspector or by any Inspector appointed under 51[the Factories Act, 1948 (63 of 

1948)], or by any person specially authorised in writing by a District Magistrate or Commissioner of 

Police. 

16. Transfer of certificates, etc. 

If any person becomes the owner of a boiler during the period for which a certificate or provisional 

order relating thereto is in force, the preceding owner shall be bound to make over to him the certificate 

or provisional order. 

17. Powers of entry 

An Inspector may, for the purpose of inspecting or examining a boiler or any steam-pipe attached 

thereto or of seeing that any provision of this Act or of any regulation or rule made hereunder has been 

or is being observed, at all reasonable times enter any place or building within the limits of the area for 

which he has been appointed in which he has reason to believe that a boiler is in use. 

18. Report of accidents 

(1) If any accident occurs to a boiler or 52[boiler component], the owner or person in charge thereof 
 
 

47. Subs. by Act 49 of 2007, S. 14(a)(i), for “Inspector”. 
48. Subs. by Act 49 of 2007, S. 14(a)(ii), for “prescribed manner”. 
49. Subs. by Act 49 of 2007, S. 14(a)(iii), for “be prescribed”. 
50. Subs. by Act 49 of 2007, S. 14(b), for “Inspector”. 
51. Subs. by Act 49 of 2007, S. 15, for “the Indian Factories Act, 1911 (12 of 1911), w.e.f. 27.5.2008. 
52. Subs. by Act 49 of 2007, S. 16(a), for “steam-pipe”, w.e.f. 27.5.2008. 
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shall within twenty-four hours of the accident, report the same in writing to the Inspector. Every 

such report shall contain a true description of the nature of the accident and of the injury, if any, 

caused thereby to the boiler or to the 3[boiler component] or to any person, and shall be in 

sufficient detail to enable the Inspector to judge of the gravity of the accident. 

(2) Every person shall be bound to answer truly to the best of his knowledge and ability every 

question put to him in writing by the Inspector as to the cause, nature or extent of the accident. 

53[(3) Without prejudice to the provisions of sub-section (1), where any death has resulted due to any 

accident, an inquiry may be conducted by such person and in such manner as may be 

prescribed by the Central Government.] 

19. Appeals to Chief Inspector 

54[(1)] Any person considering himself aggrieved by,— 

(a) an order made or purporting to be made by an Inspector in the exercise of any power 

conferred by or under this Act, or 

(b) a refusal of an Inspector to make any order or to issue any certificate which he is 

required or enabled by or under this Act to make or issue, 

may, within thirty days from the date on which such order or refusal is communicated to him, 

appeal against the order or refusal to the Chief Inspector. 

55[(2) Every appeal under sub-section (1) shall be made in such manner as may be prescribed by the 

State Government. 

(3) The procedure for disposing of an appeal shall be such as may be prescribed by the State 

Government.] 

20. Appeals to appellate authority 

56[(1)] Any person considering himself aggrieved by an original or appellate order of the Chief 

Inspector— 

(a) refusing to register a boiler or to grant or renew a certificate in respect of a boiler; or 

(b) refusing to grant a certificate having validity for the full period applied for; or 

(c) refusing to grant a certificate authorising the use of a boiler at the maximum pressure 

desired; or 

(d) withdrawing or revoking a certificate or provisional order; or 

(e) reducing the amount of pressure specified in any certificate or the period for which such 

certificate has been granted; or 

(f) ordering any structural alteration, addition or renewal to be made in or to a boiler or 
 
 

53.  Ins. by Act 49 of 2007, S. 16(b). 
54. Section 19 renumbered as sub-section (1) by Act 49 of 2007, S. 17, w.e.f. 27.5.2008. 
55. Ins. by Act 49 of 2007, S. 17, w.e.f. 27.5.2008. 
56. Section 20 renumbered as sub-section (1) thereof by Act 49 of 2007, S. 18. 



15 
 

steam-pipe, or refusing sanction to the making of any structural alteration, addition or 

renewal in or to a boiler, 

may, within thirty days of the communication to him of such order, 57[prefer an appeal to the 

Central Government]. 

58[(2) Any person considering himself aggrieved by the refusal of an Inspecting Authority to grant a 

certificate of inspection of manufacture or erection, as the case may be, may within thirty days 

from the date of communication of such refusal, prefer an appeal to the Central Government. 

(3) Every appeal under sub-section (1) shall be made in such manner as may be prescribed by the 

Central Government. 

(4) the procedure for disposing of an appeal shall be such as may be prescribed by the Central 

Government. 

59[20A. Power of Central Government to revise order of appellate authority 

(1) Any person considering himself aggrieved by an order of the appellate authority refusing under 

section 20 to interfere with an order not to register a boiler or not to grant or renew a certificate 

in respect thereof on the ground that the boiler does not conform to the regulations made under 

this Act may, within two months of the communication to him of such order, make an application 

to the Central Government for a revision of that order on the ground that such boilers are in use 

in other countries. 

(2) Upon the receipt of such an application, the Central Government may, after calling for relevant 

records and other information from the appellate authority and considering the observations, if 

any, of that authority on the application and after obtaining such technical advice as the Central 

Government may consider necessary, pass such order in relation to the application, as the 

Central Government thinks fit; and, where the revision is allowed, the order shall specify the 

terms and conditions on which any variations from the regulations made under this Act are to be 

dealt with during the examination of the boiler.] 

60[21. Finality of orders 

61[An order of the Central Government under sections 20 and 20A], or of the Chief Inspector, or of 

a Deputy Chief Inspector, or of an Inspector, shall be final and shall not be called in question in any 

court.] 

 
 
 
 
 
 

 

57. Subs. by Act 49 of 2007, S. 18(a), for “lodge with the Chief Inspector an appeal to an appellate authority to be constituted 

by the State Government under this Act”. 
58. Sub-sec. (2) to (4) ins. by Act 49 of 2007, S. 18(b). 
59. Ins. by Act 18 of 1960, S. 10 (w.e.f. 6.5.1960). 
60. Subs. by Act 18 of 1960, sec, 11, for section 21 (w.e.f. 6.5.1960). 
61. Subs. by Act 49 of 2007, S. 19, for “An order of the Central Government under section 20A and, save as otherwise  

provided in sections 19, 20 and 20A, an order of an appellate authority”. 
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22. Minor penalties 

Any owner of a boiler who refuses or without reasonable excuse neglects— 
 

(i) to surrender a provisional order as required by section 9, or 
 

(ii) to produce a certificate or provisional order when duly called upon to do so under section 15, or 
 

(iii) to make over to the new owner of a boiler a certificate or provisional order as required by 

section 16, 

shall be punished with fine which may extend to 62[five thousand rupees]. 

23. Penalties for illegal use of boiler 

Any owner of a boiler who, in any case in which a certificate or provisional order is required for the 

use of the boiler under this Act, uses the boiler either without any such certificate or order being in force 

or at a higher pressure than that allowed thereby, shall be punishable with fine which may extend to 
63[one lakh rupees], and, in the case of a continuing offence, with an additional fine which may extend  

to 64[one thousand rupees] for each day after the first day in regard to which he is convicted of having 

persisted in the offence. 

24. Other penalties 

Any person who— 
 

(a) uses or permits to be used a boiler of which he is the owner and which has been transferred 

from one 65[State] to another without such transfer having been reported as required by section 

6, or 

(b) being the owner of a boiler fails to cause the register number allotted to the boiler under this Act 

to be marked on the boiler as required by sub-section (6) of section 7, or 

(c) makes any structural alteration, addition or renewal in or to a boiler without first obtaining the 

sanction of the Chief Inspector when so required by section 12, or to a steam-pipe without first 

informing the Chief Inspector, when so required by section 13, or 

(d) fails to report an accident to a boiler or steam-pipe when so required by section 18, or 
 

(e) tempers with a safety valve of a boiler so as to render it inoperative at the maximum pressure at 

which the use of the boiler is authorised under this Act, 66[or] 

67[(f) allows another person to go inside a boiler without effectively disconnecting the same in the 

prescribed manner from any steam or hot water connection with any other boiler or from fuel 

mains,] 
 
 

62. Subs. by Act 49 of 2007, S. 20, for “one hundred rupees”, w.e.f. 27.5.2008. 
63.  Subs. by Act 49 of 2007, S. 21(a), for “five hundred rupees”, w.e.f. 27.5.2008. 
64.  Subs. by Act 49 of 2007, S. 21(b), for “one hundred rupees”, w.e.f. 27.5.2008. 
65. Subs. by the A.O. 1950, for “Province”. 
66.  Ins. by Act 18 of 1960, S. 12(a) (w.e.f. 6.5.1960). 
67.  Ins. by Act 18 of 1960, S. 12(b) (w.e.f. 6.5.1960). 
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shall be 68[punishable with imprisonment which may extend to two years or with fine which may 

extend to one lakh rupees, or with both]. 

25. Penalty for tampering with register mark 

 
(1) Whoever removes, alters, defaces, renders invisible or otherwise tampers with the register 

number marked on a boiler in accordance with the provisions of this Act or any Act repealed 

hereby, shall be punishable with fine which may extend to 69[one lakh rupees]. 

(2) Whoever fraudulently marks upon a boiler a register number which has not been allotted to it 

under this Act or any Act repealed hereby, shall be punishable with imprisonment which may 

extend to two years, or with 70[ fine which may extend to one lakh rupees, or with both]. 

26. Limitation and previous sanction for prosecutions 

 
No prosecution for an offence made punishable by or under this Act shall be instituted except 

within 71[twenty-four months] from the date of the commission of the offence, and no such prosecution 

shall be instituted without the previous sanction of the Chief Inspector. 

27. Trial of offences 

 
No offence made punishable by or under this Act shall be tried by a Court inferior to that of a 

Presidency Magistrate or a Magistrate of the first class. 

72 [27A. Central Boilers Board 

(1) A Board to be called the Central Boilers Board shall be constituted to exercise the powers 

conferred by section 28. 

73[(2) The Board shall consist of the following members, namely:— 

(a) the Secretary to the Government of India incharge of the Department of the Central 

Government having administrative control of the Board who shall be the Chairperson ex 

officio; 

 
 
 
 

68. Subs. by Act 49 of 2007, S. 22, for “punishable with fine which may extend to five hundred rupees”, w.e.f. 27.5.2008. 
69. Subs. by Act 49 of 2007, S. 23(a), for “five hundred rupees”, w.e.f. 27.5.2008. 
70. Subs. by Act 49 of 2007, S. 23(b), for “fine, or with both”, w.e.f. 27.5.2008. 
71. Subs. by Act 18 of 1960, S. 13, for “six months” (w.e.f. 6.5.1960). 
72. Ins. by Act 11 of 1937, S. 4. 
73. Subs. by Act 49 of 2007, S. 24, for 

“(2) The Board shall consist of the following members, namely:— 

(a) such number of members, including the Chairman, not exceeding fifteen, as the Central Government may 
nominate in the prescribed manner to represent that Government, the Union territories, the railways, the coal 
industry, the Indian Standards Institution, the boiler manufacturing industry, the users of boilers and, any other 
interests which, in the opinion of the Central Government, ought to be represented on the Board; 

(b) a senior technical officer conversant with the inspection and examination of boilers, to be nominated by the 
Government of each State (other than a Union territory)”, w.e.f. 27.5.2008. 
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(b) a senior technical officer conversant with the inspection and examination of boilers, to be 

nominated by the Government of each State (other than a Union territory); 

(c) equal number of other persons as in sub-section (b) above to represent — 

(i) Central Government, 

(ii) the Bureau of Indian Standards, 

(iii) boiler and boiler component manufactures, 

(iv) National laboratories, 

(v) engineering consultancy agencies, 

(vi) users of boilers, and 

(vii) such other interests which in the opinion of the Central Government ought to be 

represented on the Board, 

to be nominated by the Central Government; 

(d) Technical Adviser, Member-Secretary ex officio.] 

74[(3) The term of office of the members nominated under clauses (b) and (c) of sub-section (2) shall 

be such as may be prescribed by the Central Government.] 

75[(4) The Board shall have full power to regulate by means of bye-laws or otherwise its own 

procedure and the conduct of all business to be transacted by it, the constitution of committees 

and sub-committees of members and the delegation to them of any of the powers and duties of 

the Board.] 

(5) The powers of the Board may be exercised notwithstanding any vacancy in the Board.] 

28. Power to make regulations 

76[(1)] The 77[Board] may, by notification in the Gazette of India, make regulations consistent with this 

Act for all or any of the following purposes, namely:— 

78[(a) for laying down the standard conditions in respect of material, design, construction, 

erection, operation and maintenance which shall be required for the purposes of 

enabling the registration and certification of boilers, boiler components, boiler mountings 

and fittings under this Act;] 

 
 
 

74. Subs. by Act 49 of 2007, S. 24, for 

“(3) Any vacancy occurring in the Board shall be filled as soon as may be by a nomination made by the authority by 
whom the member vacating office was nominated”, w.e.f. 27.5.2008. 

75. Subs. by Act 18 of 1960, S. 14(c), for sub-section (4) (w.e.f. 6.5.1960). 
76. Section 28 renumbered as sub-section (1) thereof by Act 40 of 1986, S. 2 and Sch. (w.e.f. 15.5.1986). 
77. Subs. by Act 11 of 1937, S. 5. for “Governor-General in Council”. 
78. Subs. by Act 49 of 2007, S. 25(i), for 

“(a) for laying down the standard conditions in respect of material design and construction which shall be required for the 
purpose of enabling registration and certification of a boiler under this Act;”, w.e.f. 27.5.2008. 
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79[(aa) for prescribing the circumstances in which, the extent to which, and the conditions 

subject to which variation from the standard conditions laid down under clause (a) may 

be permitted;] 

(b) for prescribing the method of determining the maximum pressure at which a boiler may 

be used; 

(c) for regulating the registration of boilers, prescribing the fees payable therefor 80[and for 

the inspection and examination of boilers or parts thereof], the drawings, specifications, 

certificates and particulars to be produced by the owner, the method of preparing a  

boiler for examination, the form of the Inspector’s report thereon, the method of marking 

the register number, and the period within which such number is to be marked on the 

boiler; 

(d) for regulating the inspection and examination of boilers and 81[boiler components, boiler 

mountings and fittings], and prescribing forms of certificates therefor; 

(e) for ensuring the safety of persons working inside a boiler; 

82[(ea) for prescribing the qualifications and experience subject to which the Inspecting 

Authorities, Competent Authorities and Competent Persons shall be recognised under 

this Act; 

(eb) the conditions subject to which and the manner in which manufacturer of boiler 

components or material may be recognised; 

(ec) facilities for design and construction which are required to be provided in the premises in 

which the manufacturing of any boiler or boiler component is carried out; 

(ed) fee for the purposes of inspection or grant of recognition or any certificate under this Act; 

(ef) procedure for examination and grant of Welders certificate; 

(eg) powers and functions which the Board may delegate to the Technical Adviser; 

(eh) documents to be enclosed alongwith the application for registration of boilers or renewal 

of a certificate authorising the use of boilers; 

(ei) the manner of inspection of boilers; 

(ej) the period for which a certificate authorising the use of a boiler may be renewed; 

(ek) the conditions subject to which and the form in which Competent Person shall renew a 

certificate authorising the use of boilers; 

(el) the manner and the form in which a Repairer’s certificate shall be issued; 

(em) the manner in which the boiler shall be prepared for examination; 

 

 
 

79. Ins. by Act 11 of 1937, S. 5. 
80. Ins. by Act 18 of 1960, S. 15 (w.e.f. 6.5.1960). 
81. Subs. by Act 49 of 2007, S. 25(ii), for “steam pipes”, w.e.f. 27.5.2008. 
82. Cl. (ea) to (ep) ins. by Act 49 of 2007, S. 25(iii), w.e.f. 27.5.2008. Note: After clause (ed), instead of (ee), (ef) is published  

in Gazette. 
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(en) drawings specification, documents and other particulars which owner of a boiler is 

required to make available to the Competent Person; 

(eo) the manner in which a person may be authorised to conduct energy audit and the 

manner in which such audit shall be conducted; 

(ep) the manner in which disputes between the States with respect to registration of boilers 

shall be resolved;] and 

(f) for providing for any other matter which is not, in the opinion of the 83[Board], a matter of 

merely local or State importance. 

84[(2) Every regulation made under this Act shall be laid, as soon as may be after it is made before 

each House of Parliament, while it is in session for a total period of thirty days which may be 

comprised in one session or in two or more successive sessions, and if, before the expiry of the 

session immediately following the session or the successive sessions aforesaid both Houses 

agree in making any modification in the regulation or both Houses agree that the regulation 

should not be made, the regulation shall thereafter have effect only in such modified form or be 

of no effect, as the case may be; so, however, that any such modification or annulment shall be 

without prejudice to the validity of anything previously done under that regulation.] 

85[28A. Power of Central Government to make rules 

86[(1) The Central Government may, by notification in the Official Gazette, make rules to carry out the 

provisions of this Act. 

(1A) In particular, and without prejudice to the generality of the foregoing power, such rules may 

provide for all or any of the following matters, namely:— 

(a) In procedure to be followed in making applications under section 20A and the fees 

payable in respect of such application; 

(b) the qualifications and experience of persons to be appointed as Chief Inspectors, Deputy 

Chief Inspectors and Inspectors; 

(c) the manner in which appeals may be preferred to the Board, the fees payable in respect 

of appeals and the procedure to be followed of disposing such appeals; 

(d) the term of office of the members and the manner in which they shall be nominated 

under clauses (b) and (c) of sub-section (2) of section 27A; 

(e) the qualifications and experience of the Technical Adviser; 

 
 

83. Subs. by Act 11 of 1937, S. 5, for “Governor-General in Council”. 
84. Ins. by Act 4 of 1986, S. 2 and Sch. (w.e.f. 15.5.1986). 
85. Ins. by Act 18 of 1960, S. 16 (w.e.f. 6.5.1960). 
86. Subs. by Act 49 of 2007, S. 26, for 

“(1) The Central Government may, by notification in the Official Gazette, make rules to provide for— 

(a) the procedure to be followed in making applications under section 20A and the fees payable in respect of such 
applications; and 

(b) any matter relating to the nomination of members under clause (a) of sub-section (2) of section 27A”, w.e.f. 
27.5.2008. 
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(f) for requiring boilers to be under the charge of persons holding certificate of proficiency or 

competency and for prescribing the conditions on which such certificate may be granted; 

(g) the manner in which and the person who shall conduct inquiry into the accident.] 
 

(2) Every rule made under sub-section (1) shall be laid as soon as may be after it is made before 

each House of Parliament while it is in session for a total period of thirty days which may be 

comprised in one session or 87[ in two or more successive sessions, and if, before the expiry of 

the session immediately following the session or the successive sessions aforesaid] both 

Houses agree in making any modification in the rule or both Houses agree that the rule should 

not be made, the rule shall thereafter have effect only in such modified form or be of no effect, 

as the case may be; so however, that any such modification or annulment shall be without 

prejudice to the validity of anything previously done under that rule.] 

29. Power to make rules 

88[(1)] The State Government may, by notification in the Official Gazette, make rules consistent with 

this Act and the regulations made thereunder for all or any of the following purposes, namely:— 

89[(a) the powers and duties of the Chief Inspector, Deputy Chief Inspectors and Inspectors;] 

(b) for regulating the transfer of boilers; 

(c) for providing for the registration and certification of boilers in accordance with the 

regulations made under this Act; 

90[***] 
 

 
(e) for prescribing the times within which Inspectors shall be required to examine boiler 

under section 7 or section 8; 

91[(f) fee payable for registration of boilers;] 

(g) for regulating inquiries into accidents; 

92[(h) the manner in which appeals shall be preferred to the Chief Inspector and the procedure 

to be followed for hearing such appeals;] and 
 

 

 

87. Subs. by Act 4 of 1986, S. 2 and Sch., for certain words (w.e.f. 15.5.1986). 
88. Section 29 renumbered as sub-section (1) thereof by Act 4 of 1986, S. 2 and Sch. (w.e.f. 15.5.1986). 
89. Subs. by Act 49 of 2007, S. 27(i), for 

“(a) for prescribing the qualifications and duties of the Chief Inspector, of Deputy Chief Inspectors and of Inspectors for 
prescribing or constituting authorities to which they shall respectively be subordinate, and the limits of the administrative 
control to be exercised by such authorities;”. 

90.  Clause  “(d)  for  requiring boilers  to be  in charge  of persons  holding  certificates of  proficiency or competency,  and  for 
prescribing the conditions on which such certificates may be granted;” omitted by Act 49 of 2007, S. 27(ii), w.e.f. 27.5.2008. 

91. Subs. by Act 49 of 2007, S. 27(iii), for 

“(f) for prescribing the fees payable for the issue of renewed certificates, for the inspection and examination of boilers or 
parts thereof or drawings for steam-pipes, for the testing of welders or for any other matter which, in the opinion of the 
State Government, would involve time and labour and prescribing the method of determining the amount of such fees in 
each case;”, w.e.f. 27.5.2008. 

92. Subs. by Act 49 of 2007, S. 27(iv), for 

“(h) for constituting the appellate authority referred to in section 20, and for determining its powers and procedure;”, w.e.f. 
27.5.2008. 
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(i) for determining the mode of disposal of fees, costs and penalties levied under this Act. 

93[***] 

94[***] 
 

95[(2) Every rule made by the State Government under this Act shall be laid, as soon as may be after  

it is made, before the State Legislature.] 

30. Penalty for breach of rules 

Any regulation or rule made under section 28 or section 29 96[may direct that a person 

contravening such regulation or rule shall be punishable, in the case of a first offence, with fine which 

may extend to 97[one thousand rupees], and in the case of any subsequent offence, with fine which may 

extend to 98[one lakh rupees]]. 

31. Publication of regulations and rules 

(1) The power to make regulations and rules conferred by sections 28 and 29 shall be subject to  

the condition of the regulations and rules being made after previous publication. 

99(2) Regulations and rules so made shall be published in the Gazette of India and the local Official 

Gazette, respectively, and, on such publication shall have effect as if enacted in this Act. 

100[31A. Power of Central Government to give directions 

The Central Government may give such directions as it may deem necessary to a State 

Government regarding the carrying into execution of the provisions to this Act, and the State 

Government shall comply with such directions.] 

32. Recovery of fees etc. 

All fees, costs and penalties levied under this Act shall be recoverable as arrears of land-revenue. 

33. Applicability to the Government 

Save as otherwise expressly provided, this Act shall apply to boilers and 101[boiler components] 

belonging to Government. 

 
 
 

 
 

93. Clause “(j) generally to provide for any matter which is, in the opinion of the State Government, a matter of merely local 
importance in the State;” omitted by Act 49 of 2007, S. 27(v), w.e.f. 27.5.2008. 

94. Proviso omitted by the A.O. 1937. 
95. Ins. by Act 4 of 1986, S. 2 and Sch. (w.e.f. 15.5.1986). 
96. Subs. by Act 18 of 1960, S. 18, for certain words (w.e.f. 6.5.1960). 
97. Subs. by Act 49 of 2007, S. 28(a), for “one hundred rupees”, w.e.f. 27.5.2008. 
98. Subs. by Act 49 of 2007, S. 28(b), for “one thousand rupees”, w.e.f. 27.5.2008. 
99. Sub-section (2) stands unmodified by the A.O. 1937. 
100. Ins. by Act 18 of 1960, S. 19 (w.e.f. 6.5.1960). 
101. Subs. by Act 49 of 2007, S. 29, for “steam-pipes”, w.e.f. 27.5.2008. 
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34. Exemptions 

102[(l) The State Government may, by notification in the Official Gazette, exempt from the 

operation of this Act, subject to such conditions and restrictions as it thinks fit, any 

boilers or classes or types of boilers used exclusively for the heating of buildings or the 

supply of hot water.] 

103[104[(2)] In case of any emergency, the State Government may, by general or special order in 

writing exempt any boilers or steam-pipes or any class of boilers or steam-pipes or any 

boiler or steam-pipe from the operation of all or any of the provisions of this Act.] 

105[(3) If the State Government is satisfied that having regard to the material design or 

construction of boilers and to the need for the rapid industrialisation of the country, it is 

necessary so to do, it may, by notification in the Official Gazette and subject to such 

conditions as may be prescribed by regulations, exempt any boiler or boiler components 

in the whole or any part of the State from the operation of all or any of the provisions of 

this Act.] 

35. Repeal of enactments 

[Rep. by the Repealing Act, 1927 (12 of 1927), sec. 2 and Sch.] 

THE SCHEDULE 

Enactments repealed 

[Rep. by the Repealing Act, 1927 (12 of 1927), sec. 2 and Sch.]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

102. Ins. by Act 9 of 1929, S. 3. 
103. Section 34 re-numbered as sub-section (2) of that section by Act 9 of 1929, S. 3. 
104. Subs. by Act 18 of 1960, S. 20, for sub-section (2) (w.e.f. 6.5.1960). 
105. Subs. by Act 49 of 2007, S. 30, for 

“(3) If the State Government is satisfied that, having regard to the material design or construction of boilers and to the 
need for the rapid industrialisation of the country, it is necessary so to do, it may, by notification in the Official Gazette and 
subject to such conditions and restrictions as may be specified in the notification, exclude any specified class of boilers or 
steam-pipes in the whole or any part of the State, from the operation of all or any of the provisions of this Act.”.h^b 



Chemistry of Fire and Its Prevention 

 

Fire Tetrahedron: 

• It was believed the fire process could be described by what was referred to as a fire triangle. 

This concept basically indicated that there were three elements essential to initiate and sustain 

fire: oxygen, heat or some other energy source, and fuel.  

• In recent years, the fire triangle is now referred to as the fire tetrahedron.  

• This concept contains the three elements it adds a fourth element, which is often referred to as 

the chemical chain reaction.  

• Oxygen supplies air is the most common source of oxygen with on average 21 percent of air 

being oxygen.  

• It should be noted that sources of oxygen can also include oxidizers.  

• Oxidizers are substances that acquire electrons from a fuel in a chemical reaction & release 

oxygen during combustion. Examples of common oxidizers include elements of fluorine, 

chlorine, hydrogen peroxide, nitric acid, sulfuric acid, and hydrofluoric acid. 

• The source of energy that heats the material to its ignition temperature as part of the fire 

tetrahedron is the ignition source or energy source. Some examples of ignition sources for fires 

in industrial occupancies include excessive electrical current, heating equipment, flames & 

sparks and lightning.  

• When discussing heat or energy sources, an important concept to understand is ignition 

temperature, the minimum temperature of a material required to initiate or cause self-

sustained combustion of the material. 

• Oxygen in the air is also one influencing factor: the richer the oxygen levels, the lower the 

ignition temperature.  

• The rate of heat rise, the duration of heating & the size & shape of material will also influence 

ignition material.  

• The spontaneous ignition can occur when the ignition source is slow oxidation with very 

limited heat loss that produces a temperature rise above the ignition temperature of the 

material. An example of spontaneous ignition in industrial occupancies are oil-soaked rags 

stored in waste drums. 

• The third element to the fire tetrahedron is fuel. Most fires involve a fuel that contains carbon 

and hydrogen, such as wood, paper, and flammable and combustible liquids and gases. Another 

potential fuel is a combustible metal, such as aluminum or magnesium.  



For fire-extinguishing purposes the fuels are classified as follows: 

– Class A: carbon-based products such as wood & paper  

– Class B: flammable gases & liquids  

– Class C: combustible materials where electricity may be present 

– Class D: combustible metals, such as aluminum, magnesium, titanium & zirconium.  

– The fourth and final element to the fire tetrahedron is the chemical chain reaction.  

– This chemical chain reaction occurs within the material itself when the fuel is broken down by 

heat producing chemically reactive free radicals which then combine with the oxidizer. 

– Combustion can be defined as an exothermic chemical reaction between some substance and 

oxygen. Combustion consists of chain reactions involving free hydrogen atoms-H2, hydroxyl free 

radicals-OH and free oxygen molecules.  

– The combining of the hydrogen H2 with oxygen O2 forms water molecules and new hydrogen 

molecules, which in turn combine with oxygen molecules, forming more water molecules and 

more hydrogen molecules. This chemical chain reaction continues until all of the fuel is 

consumed by the fire. 

– With combustion, the energy that accompanies oxidation is commonly given off as heat and 

light. The speed at which oxidation occurs varies from that of rusting iron & yellowing paper to 

that of combustion. The rate of combustion of gases, liquids & solids vary depending on several 

factors.  

– For solid the rate of combustion varies primarily based on the size of the solid particles with 

smaller particles having a higher rate of combustion.  

– For flammable liquid the rate of combustion will vary based on whether the combustion occurs 

in a still pool flowing current or spray or foam.  

– For flammable gas the rate of combustion varies based on the extent to which the gas mixes 

with air prior to combustion & on the degree of motion and turbulence of the gases. 

– There are four major products of combustion: heat, smoke, light & combustion gases.  

– These products of combustion are critical for fire purposes not only in terms of extinguishing 

but also in terms of life safety & building design.  

– The primary loss of life in a fire is due to the toxic gases and smoke. 

– Heat affects the body in several ways Exposure to excessive heat causes an increased heart 

rate, dehydration, exhaustion, burns & possibly a blockage of the upper respiratory tract.  



– Smoke the second product of combustion is the result of airborne solids & liquid particulate & 

combustion gases result from combustion. Smoke is a major killer in fires causing 50 to 75 

percent of deaths. Smoke reduces visibility and irritates eyes and lungs, and in many cases, the 

fire gases carried in smoke are lethal.  

– The amount & kind of fire gases will vary depending on the chemical composition of the 

material burning the amount of oxygen the temperature & the possibility of the mixture of 

particles and gases.  

– In a fire situation carbon monoxide is the gas produced in the greatest quantities (as high as 5 to 

6 percent by volume) with its toxicity based on carbon monoxides’ affinity for carboxy-

hemoglobin in the blood.  

– The effects of carbon monoxide are initiated at  approximately 1,000 parts per million (ppm), 

where headaches will be experienced; concentrations of 4,000 ppm or more are fatal in less 

than an hour. 

– Carbon dioxide is low in toxicity & is not normally considered a significant toxin in smoke. 

Carbon dioxide does increase the speed & depth of breathing thereby increasing carboxy-

hemoglobin in the blood from carbon monoxide.  

– Combustion of materials containing nitrogen bonds such as wool & silk result in the release of 

hydrogen cyanide (HCN). The amount of HCN released is temperature dependent with higher 

levels generated as the temperature increases. 

– The toxicity of HCN is based on the fact that it inhibits cells from using oxygen (a condition called 

histoxic hypoxia).  

– Levels of HCN of 135 ppm are lethal within thirty minutes. It should also be noted that during 

combustion, oxygen is consumed; therefore, oxygen deficient atmospheres are an important 

consideration when considering the toxicity of smoke.  

– The usual concentration of oxygen in air is 21 percent, with levels below 17 percent causing 

diminished muscular control.  

– In addition to the toxicity of smoke, it is also important to consider the effect smoke has on 

vision. Smoke obscures the passage of light, thereby possibly blocking the visibility of exits and 

impeding escape from a fire.  

SOURCES OF HEAT   

• There are numerous heat sources in the work environment capable of starting a fire or keeping 

it burning once it is started. The following is a description of heat sources:  

• Chemical heat. Heat of combustion is the heat that is released during a substance’s complete 

oxidation. Calorific values of fuel are expressed in joules per gram of material. 



• Spontaneous heating. Spontaneous heating is the process by which a material increases 

temperature without drawing heat from its surroundings. If allowed to heat to combustion 

temperatures, spontaneous ignition can take place.  

• Heat of decomposition. Heat of decomposition is the heat released by the decomposition of 

compounds that have been formed. Acetylene is an example of a product that, once it starts to 

decompose, generates heat. 

• Electrical heat. Also called resistance heating, this is heat generated due to the resistance 

electricity encounters when traveling through a conductor. 

• Arcing occurs when electrical energy jumps across a gap in the circuit carrying the electrical 

energy. 

• Sparking. This takes place when a voltage discharge is too high for a low-energy output.  

• Static electrical charge. This is an electrical charge that accumulates on the surfaces of two 

materials that have been brought together, then separated. 

•  Lightning. This is the discharge of an electrical charge from a cloud to an opposite charge (i.e., 

another cloud or the ground). 

• Mechanical heat. This is the mechanical energy used to overcome the resistance to motion 

when two solids are rubbed together; it is also known as frictional heat. 

FIRE PREVENTION VERSUS FIRE PROTECTION 

• Distinction between fire prevention & fire protection.  

• Fire prevention is the elimination of the possibility of a fire being started.  

• Chemistry of start, every hostile fire requires an initial heat source, an initial fuel source, and 

something to bring them together. 

• Prevention can occur through successful action on the heat source, the fuel source, or the 

behavior that brings them together.  

• Programs that can be instituted in the workplace to prevent fires include housekeeping 

programs & inspection programs.  

• Housekeeping can eliminate unwanted fuel sources & ignition sources.  

• Inspection programs can effectively identify fire-ignition and fuel hazards, then take appropriate 

steps to eliminate them. 

• Effective fire prevention requires vigilance, action, and cooperation.  

• Vigilance involves regular inspection of the workplace to identify fire hazards.  



• Action is necessary to correct hazardous situations by cleaning up debris, installing effective 

storage and ventilation systems for hazardous materials that could ignite or fuel a fire, 

establishing and enforcing work rules and maintenance policies that prevent hazardous 

situations from arising, shielding or ventilating heat sources, and repairing or replacing faulty 

equipment or electrical systems.  

• Cooperation between employers and employees is necessary to ensure understanding of their 

common interests in fire prevention and to ensure maximum effort by all concerned to mitigate 

fire hazards. 

• Aspects of fire-engineering-safety jobs include evaluating buildings to determine fire risks, 

designing fire-detection & suppression systems & researching materials & consumer products.  

• Fire-protection strategies are those activities designed to minimize the extent of the fire. Fire 

protection includes reducing fire hazards by inspection, layout of facilities and processes and 

design of fire detection-and-suppression systems.  

• Important to include in workplace fire-safety planning considerations for fire suppression or 

extinguishment and for evacuation of persons in the event of a fire emergency. 

• Fire-extinguishing systems include sprinkler systems, rated fire doors & walls, portable fire 

extinguishers & standpipe hose systems. 

• Evacuation of persons includes means of egress, detection-and-notification systems, and 

emergency planning and preparedness. 

• Fire protection requires the development of an integrated system of balanced protection that 

uses many different design features and systems to reinforce one another and to cover for one 

another in case of the failure of any one. 

• Fire protection includes the use of active systems such as automatic detection systems and 

passive fire-protection systems that stop fire and smoke. 

• Thus, an effective fire-safety program requires both prevention and protection aspects.  

 

 

 



Electrical Safety 

Importance of Electricity: 

Electricity is employed for a number of different purposes. These include:  

(1) machinery  

(2) heating &  

(3) instrumentation  

• In case of some processes, loss of electrical power for machinery can be potentially 

serious. This applies particularly where materials may solidify in the plant, liquefied 

gases may warm-up and vaporize, and refractories may cool and collapse.  

• Fluctuations of power supply in the form of voltage dips and outages can also occur 

and cause motors to cut out, which may result in process upsets. Time delay relays are 

available which can be used to overcome brief fluctuations. It is particularly important to 

ensure the removal of heat from the process, as heat exchange depends primarily on the 

continued operation of pumps, both those for the process fluid and those for the cooling 

water.  

• The fans of air-cooled heat exchangers are also dependent on electrical power. The fans 

on fired heaters are important, loss of power on these fans can lead to the formation of a 

flammable atmosphere.  

• In order to maintain power supply to essential equipment when partial loss of generating 

capacity occurs, it may be necessary to practice load shedding on other equipment. Load 

may be shed automatically, using load shedding relays which detect deterioration of the 

supply frequency and operate to shed the load according to a pre-arranged sequence. 

• Hence, it may be necessary in such situations to provide a stand-by power supply. This 

may be done by setting up mutual back-up arrangements, by providing stand-by 

generators, or by installing engine-driven equipment and/or batteries.  

Definitions and Terms: 

‘Active Power’ means the electrical power, being the product of root mean square (rms) voltage, 

root mean square (r.m.s) current and cosine of the phase angle between the voltage and current 

vectors and measured in units of ‘Watt’ (W). 

“disaster management” means the mitigation of the impact of a major breakdown on the system 

and bringing about restoration in the shortest possible time; 

“earth leakage current”  which flows to Earth, or to extraneous-conductive-parts, in a circuit 

which is electrically sound. 

“Earth” conductive mass of the Earth, whose electric potential at any point is conventionally 

taken as zero. 



“double insulation” insulation comprising both basic insulation and supplementary insulation. 

‘Power Factor’ means the cosine of the electrical angle between the voltage and current vectors 

in an AC electrical circuit; 

Isolators are disconnecting devices switches which can be used for disconnecting a circuit under 

no current conditions generally installed along the circuit breakers isolator can be opened after 

the circuit breaker. 

‘Reactive Power’ means the product of root mean square (rms) voltage, root mean square (rms) 

current and the sine of the electrical phase angle between the voltage complexor and current 

complexor, measured in ‘Volt – ampere reactive’ (VAr).  

"Transients" means over voltage or over current phenomena prevailing in an electrical system 

for a short period of the order of a fraction of a second or a few seconds not exceeding five 

seconds. 

“circuit conductor” means any conductor in a system which is intended to carry electric current 

in normal conditions, or to be energised in normal conditions, and includes a combined neutral 

and earth conductor, but does not include a conductor provided solely to perform a protective 

function by connection to earth or other reference point; 

Circuit breaker: A circuit breaker is a switching and current interrupting device in a 

Switchgear. The circuit breaker serves two basic purposes switching during normal operating 

conditions for the purpose of operation and maintenance and two switching during abnormal 

condition such as short circuit and interrupting during fault currents  

“danger” means risk of injury; 

“electrical equipment” includes anything used, intended to be used or installed for use, to 

generate, provide, transmit, transform, rectify, convert, conduct, distribute, control, store, 

measure or use electrical energy; 

“injury” means death or personal injury from electric shock, electric burn, electrical explosion 

or arcing, or from fire or explosion initiated by electrical energy, where any such death or injury 

is associated with the generation, provision, transmission, transformation, rectification, 

conversion, conduction, distribution, control, storage, measurement or use of electrical energy; 

✓ switchgear:  

 

relays: The protective relays are automatic devices which can sense the fault and send 

instructions to the associated circuit breakers to open circuit breaker and closes the fault. all 

equipment associated with the fault clearing processes are covered under the term Switchgear 

switches fuses circuit breakers isolators relays control panels lightning arresters control 

Transformers and various associated equipments 



"Step Potential" means the maximum value of potential difference possible of being shunted by 

a human body between accessible points on the ground separated by distance of one metre 

(approximate). In a step potential contact, current travels from one foot through the legs, and out 

of the other foot. The heart is not in the direct path of current but the leg muscles may contract, 

causing the victim to collapse or be momentarily paralyzed. 

"Touch Potential" means the potential difference between the object touched and the ground 

point touching the object when ground currents are flowing. In a touch/step potential contact, 

current travels from one hand, through the heart, down the leg, and out of the foot. The heart and 

lungs are in the direct path of current so ventricular fibrillation, difficulty in breathing, collapse, 

unconsciousness, or death may occur. 

Ignition sources: Peroxides, Acetylides, Friction, Fouling, Compressors, Static electricity, 

Valves, Heaters. 

"Surge Arrester" means a device designed to protect electrical apparatus from high transient 

voltage and to limit the duration and frequently the amplitude of follow-current. 

‘injury’ means death or injury to any person from: 

(a) electric shock; 

(b) Electric burn; 

(c) Fires of electrical origin; 

(d) Electric arcing; 

(e) Explosions initiated or caused by electricity. 

Dangers from electricity: 

✓ electric shocks resulting in burns, injury and death. 

✓ electric flash-overs resulting in death, fire and damages. 

✓ electric faults resulting in arcing, explosions and fires. 

 

Electrical shock:  

• Electrical shock may occur due to unsafe personal acts or unsafe conditions associated 

with electrical work/installations. 

• Three phase AC system with neutral-earthed, either three wire system or four wire 

system. 

• Bipolar DC system with neutral earthed, either three wire system or two wire system. 

• Following are the possibilities for an electric shock: 

✓ person standing on earth or in contact with earthed metal part touches bare 

live/charged conductor directly or through metallic tool/rod/ladder/structural part. 

✓ person touches metallic part in the path of leakage current / fault current induced 

currents. 

✓ person touches poorly insulated high voltage conductor. 

✓ flash-over involving human body, lightning stroke involving human body. 



✓ Conductors not part of a system but within electrostatic or electromagnetic fields 

created by a system may induce voltages or currents large enough to give shock. 

• The human body responds in several ways to electrical current flowing through it. The 

sensation of shock is only one such effect and this can be extremely painful. When a 

shock is received, the electric current may take multiple paths through the body and its 

intensity at any one point is difficult to predict. The passage of electric current may 

cause:  

• muscular contractions - the current flowing through the body are of several milli-

amperes and they cause sudden contraction of muscles, as a result the person cannot 

move his muscles and is unable to detach himself from the live conductor and he gets 

electrocuted. 

• respiratory failure – the muscles of lung-diapraham get contracted  and the functioning 

of lungs gets severely affected resulting in irregular breathing or stoppage of breathing. 

• stoppage of heart: the various muscles of heart operating in synchronism with each 

other during normal state behave erratically during the flow of shock-current through the 

body. Shock currents above certain magnitude cause stoppage of heart, thereby the flow 

of blood to brain is stopped and the victim dies within few seconds unless artificial 

breathing and heart massage is restored to.  

• fibrillation of the heart, cardiac arrest or injury from internal burns. Any of these can 

be fatal i.e. Electrocution.  

• Flow of AC current from external sources into the human body disturbs the natural 

periodic electric signals in the body. 

• The 50 Hz shock tends to operate the heart muscles do not respond and the pumping of 

blood is not accomplished. The heart operates weakly and erratically and pumping of 

blood is stopped. This phenomenon is called fibrillation. Once fibrillations start, death is 

almost certain. 

• The nature and severity of injury depends upon the magnitude, duration and path of 

the current through the body and, in the case of alternating current (ac), on its 

frequency.  

• Quite low currents, of the order of only a few milli-amps (mA), can cause fatal electric 

shock.  

• The effects of electric shock are most acute at around the public electricity supply 

frequency of 50 hertz.  

• Susceptibility to electric shock is increased if a person is in:  

(a) good electrical contact with earth, such as in damp or wet conditions or in 

conducting locations such as inside a metal tank;  

(b) hot environments where people may become damp due to perspiration or 

humidity, thus reducing the insulation protection offered by clothing. 



• The variability of conditions makes it impossible to specify a voltage which is guaranteed 

to be safe in all situations.  

• In any situation, one should consider the risk of injury from electric shock against 

published guidance as to the voltages and other factors which have been found by 

extensive experience to be safe. This includes national and international standards and 

technical publications.  

• One should always consider the conventional public electricity supply voltage of 230 V 

ac as potentially fatally dangerous. Many fatal electric shock accidents have occurred 

from contact with conductors live at this voltage and possibly the most dangerous 

situation is where contact is made with conductors by each hand, current then flowing 

‘hand to hand’ across the heart region. 

 

Relationship between the amount of current and the reaction for 1 second: 

Current  Reaction  

Below 1 

milliampere  

Generally not perceptible  

1 mA Faint tingle  

5 mA Slight shock felt; not painful but disturbing. Average individual can let 



go. Strong involuntary reactions can lead to other injuries.  

6–25 mA  Painful shock, loss of muscular control  

9–30 mA  The freezing current or “let-go” range. Individual cannot let go, but can be 

thrown away from the circuit if extensor muscles are stimulated.  

50–150 mA Extreme pain, respiratory arrest, severe muscular contractions. Death is 

possible.  

1,000–4,300 

mA 

Rhythmic pumping action of the heart ceases. Muscular contraction  

and nerve damage occur; death likely.  

10,000 mA Cardiac arrest, severe burns; death probable  

If the extensor muscles are excited by the shock, the person may be thrown away from the 

power source.  

 

✓ Electric Arc: 

The electric Arc is a type of electric discharge between electrodes in a circuit-breakers, 

the arc persists during the brief period after separation of current carrying contacts. The 

circuit-breaker should be capable of extinguishing the arc without getting damaged. The 

arc plays an important role in the behaviour of circuit breaker. The interruption of DC 

Arc is relatively more difficult than AC arcs. In AC arcs the current becomes zero during 

the regular wave, the arc vanishes and it is prevented from re-striking. The arc extinction 

duty though not frequent, produces highest stresses on the circuit breaker and the 

techniques adopted for extinction can be classified into following three categories: 

▪ high resistance interruption 

▪ current zero interruption and  

▪ artificial current zero interruption 

✓ the electric arc is a self-sustained discharge of electricity between electrodes in gas or 

vapour which has a voltage drop at cathode of the order of  minimum or minimum 

exciting potential of gas or vapour.  

✓ when a DC voltage applied to electrodes placed at small clearance say few centimetres, is 

gradually increased a flow current takes place through the gas this phenomenon is called 

as discharge in gas.  

 

Surges:  

 Surges can cause spark-over and flash-over at sharp corner, lash over between phase 

and ground at the weakest point, breakdown of gaseous/solid /liquid insulation, failure of 

transformers and rotating machines.  

Surges in power systems are comparatively high peak, high rate of rise and last for a few 

ten/hundreds of micro second and are therefore called transients. 

Several defensive-devices are installed in the network to intercept lightning strokes and 

minimise the peak/rate of rise of surges reaching the equipment. The ultimate and 

important protection is by ZnO Surge Arrestor. 

The protection against Transient Voltage Surges is provided by surge arresters. The 

surge arresters, coordinated spark gaps, surge suppressors, overhead ground wires, 



neutral Earthing, shunt capacitors etc. are located strategically to intercept the lightning 

surges or to reduce the peak and rate of rise of surges.  

Overvoltage protection against Voltage surges is provided by surge Arresters which 

act within microseconds the and surge is diverted to earth by the surge arrester. 

The protection against lightning surges is given by lightning Arrester (Surge Arrester). 

The equipment has certain assigned lighting impulse voltage withstand level, which is 

proved by conducting lightning impulse voltage test. The test are simulated in High 

Voltage Test Laboratories. 

The switching voltage surges occur during opening and closing unloaded EHV AC 

lines, breaking inductive loads, breaking capacitive loads. The switching surges are of 

comparatively longer duration. Motor switching, reactor switching are special switching 

duties which generate switching surges.  

Protective devices used against switching surges are:  

1. ZnO surge arrester with high energy absorption capability installed near the 

apparatus 

2. RC surge suppressor installed near the rotating machine terminal, circuit breaker 

terminals. 

Preventive measure against switching surges: 

1. Use of circuit breaker with low switching overvoltage factor K. 

2. use adequate phase to ground capacitance in the supply circuit to absorb the 

switching voltage. 

The surge arrester discharges current impulse surge to earth and dissipates energy in the 

form of heat. 

 

Electric burn: 

• Electric burns are different from burns due to fire, arcing or explosion.  

• They are due to the heating effect caused by the passage of electric current through body 

tissues. They are most commonly associated with electric shock and often occur in and 

on the skin layers at the point of contact with the electrical conductors which gave rise to 

the electric shock.  

• Electrical arcs jump across gaps and can cause burns. 

• At high frequencies, eg. radio frequencies (RF), which include micro-waves, it may not 

even be necessary for contact to be made with live conductors for an electric burn to be 

received. In the case of RF, the heating is by absorption of the electromagnetic wave 

energy by a dielectric loss process in the body of the victim. RF burns can thus be 

extremely deep within the body. RF burning can occur without the sensation of 

shock, particularly if no contact is made with the RF conductors, and can therefore 

cause severe injury before the victim is aware of their occurrence.  

• Electric burns are usually painful and very slow to heal. Permanent scarring is common.  

Fires of an electrical origin:  



Fires may be started by electricity in a number of ways. The main causes are:  

(a) overheating of cables and electrical equipment due to overloading of conductors;  

(b) leakage currents due to poor or inadequate insulation;  

(c) overheating of flammable materials placed too close to electrical equipment which is 

otherwise operating normally;  

(d) the ignition of flammable materials by arcing or sparking of electrical equipment, 

including the scattering of hot particles from electrical equipment.  

The injuries associated with fire are usually burns but may include other injuries such as smoke 

inhalation, each with the potential to kill. 

Arcing:  

• Molten metal particles from the arc itself can penetrate burn and lodge in the flesh. These 

effects are additional to any radiated heat damage caused by the arc.  

• Temperatures at the arc terminals can reach or exceed 35,000°F,or four times the 

temperature of the sun’s surface.  

• The air and gases surrounding the arc are instantly heated and the conductors are 

vaporized causing a pressure wave called an Arc Blast. 

• On its own, ultraviolet radiation can cause damage; sensitive skin and eyes are especially 

vulnerable to arc flash. (‘Arc eye’ is commonly encountered with electric arc welding, if 

the proper precautions are not adopted.)  

• Arcing faults can occur if the energy available at a piece of electrical equipment is 

sufficient to maintain a conductive path through the air or insulation between two 

conductors which are at different potentials.  

• Under fault flashover conditions, currents many times the nominal rating or setting of a 

protective device may flow before those devices operate to clear the fault. Much energy 

is dissipated in the arc and, depending on the electrical protection, may continue long 

enough to inflict very serious arcing burns or to initiate a fire.  

• These periods can be as short as 0.2 seconds. Arc flashovers caused during work on live 

circuit conductors are likely to be particularly hazardous because the worker is likely to 

be very near to or even enveloped by the arc. Such cases often lead to very serious, 

sometimes fatal, burn injuries.  

• Arcing causes a particular type of burn injury which is distinct from other types.  

• Arcing generates ultraviolet radiation which causes damage similar to severe sun burn.  

 

Explosion:  

• This category includes those injuries caused by explosions either of an electrical nature or 

those ignited by an electrical source.  

• Electrical explosions include the violent and catastrophic rupture of any electrical 

equipment. Switchgear, motors and power cables are liable to explode if they are 



subjected to excessive currents, which release violent electromagnetic forces and 

dissipate heat energy, or if they suffer prolonged internal arcing faults.  

• Explosions caused by ignition from an electrical source include ignition of flammable 

vapours, gases, liquids and dusts by electrostatic discharge, electric sparks, arcs or the 

high surface temperature of electrical equipment.  

Proper Selection: 

• The safety of a system depends upon the proper selection of all the electrical 

equipment in the system and the proper consideration of the inter-relationship 

between the individual items of equipment.  

• For example, electrical protection against overloads and earth-faults etc. may need to be 

provided in one part of a system to protect another, possibly remote, part of the system. 

Also, where electrical energy is transformed or converted from one voltage to another, 

you should take precautions to prevent danger arising from the lower-voltage conductors 

becoming charged above their normal voltage.  

• Inspection and testing of equipment is an essential part of any preventive maintenance 

programme. Practical experience of use may indicate an adjustment to the frequency at 

which preventive maintenance needs to be carried out.  

• Records can aid demonstration of compliance and allow useful analysis of equipment 

condition, although keeping records is not a legal requirement.  

• Maintenance records (including test results), preferably kept throughout the working life 

of an electrical system, will allow the condition of the equipment and the effectiveness of 

maintenance policies to be monitored. Without effective monitoring, owners cannot be 

certain that the requirement for maintenance has been complied with.  

Work activities associated with electrical systems:  

• In the case of electrical work, it is preferable that the conductors are made dead before 

work starts. In such cases, it is essential that the equipment is isolated and the conductors 

proved dead at the point of work before the work starts. Where a test instrument or 

voltage indicator is used for this purpose, this device should itself be proved immediately 

before and immediately after testing the conductors.  

• Safe systems of work incorporating safety isolation procedures are important for work on 

equipment which is to be made dead before work starts. Particular consideration is 

needed where multiple sources of supply can exist, eg. Connection of alternative 

generation. Some work, such as fault finding and testing or live jointing by the electricity 

supply industry, may require electrical equipment to remain energised during the work in 

these cases, protective equipment which may need to be provided.  

Abandoned electrical equipment and systems:  

• Before electrical equipment or systems are de-commissioned they must be disconnected 

from all sources of supply and isolated.  

• Similarly, electrical equipment or systems which are disused, or no longer required or 

abandoned for any reason, should be disconnected from all sources of supply and 

isolated.  

• Isolation requires taking effective steps to ensure that it is dead and cannot become 

inadvertently re-energised or charged by induction or capacitance effects. Suitable labels 



or notices to bring people’s attention to the state of the equipment are likely to be 

necessary in preventing inadvertent re-energisation.  

Other work near electrical systems:  

• In its wide application and includes work of a non-electrical nature where there is a risk 

of electrical injury. A common example is excavation near to live electric power cables 

and work near live overhead power lines, where the risks can be severe.  

 

Strength and capability of electrical equipment and Rating and Fault Conditions:  

• The term ‘strength and capability’ of electrical equipment refers to the ability of the 

equipment to withstand the thermal, electromagnetic, electro-chemical or other effects of 

the electrical currents which might be expected to flow when the equipment is part of a 

system.  

• These currents include, for example, load currents, transient overloads, fault currents, 

pulses of current and, for alternating current circuits, currents at various power factors 

and frequencies.  

• Insulation must be effective to enable the equipment to withstand the applied voltage and 

any likely transient over-voltages. The strength and capability of electrical equipment is 

not necessarily the same as its rating. Usually the rating is that which has been assigned 

by the manufacturer following a number of agreed tests (as per the relevant 

Standards).   

• Electrical equipment should be used within the manufacturer’s rating (continuous, 

intermittent or fault rating as appropriate) and in accordance with any instructions 

supplied with the equipment. 

• The equipment remains safe under prospective fault conditions, you must select 

equipment that takes account of the fault levels and the characteristics of the electrical 

protection which has been provided for the purpose of interrupting or reducing fault 

current.  

• Most electrical equipment will be able to withstand short-circuit currents safely for 

limited periods only. The considerations also extend to conductors and equipment 

provided solely for protective purposes, eg. earthing conductors must be adequately rated 

to survive beyond fault clearance times to ensure satisfactory protective gear operation 

and fault clearance. 

Hazardous environments- Effects; Mechanical damage: 

Electrical equipment must be suitable for the environment and conditions of use to which it may 

reasonably foreseeable be exposed, so that danger which may arise from such exposure will be 

prevented so far as is reasonably practicable. The conditions occurring naturally as well as those 

resulting from human activities, including the following:  

(a) mechanical damage including impact, stress, strain, abrasion, wear, vibration and hydraulic 

and pneumatic pressure. To protect against impact damage, steel wire armouring of a cable may 

be necessary.  

(b) effects of the weather, which include both short-term (eg. wind, ice and snow, lightning) and 

long-term (eg. temperature cycling) effects. The effect of ice and wind loading, or loss of 

mechanical strength due to expansion and contraction resulting from temperature changes, can 



give rise to mechanical damage. The insulating materials and other materials used in electrical 

equipment may be affected by chemical agents or solvents.  

(c) natural hazards, which are those resulting from other than man’s activities and include 

animals, trees and plants, tides and solar radiation etc. the Cubicles housing electrical control 

equipment in hostile environments may need to be kept purged or pressurised with clean air or, 

in special cases, inert gas.  

(d) temperature and pressure;  

(e) liquids which include water and other liquids and their effects, including humidity, 

condensation, flooding, splashing, or immersion in these, cleaning with liquids, hosing down and 

solvent and solvent vapour action (electrically conducting and non-conducting liquids may 

present different aspects of electrical danger);  

(f) dirty conditions which include all contamination as a result of liquids or solids (electrically 

conducting and non-conducting dusts may present different aspects of electrical danger). Most 

industrial enclosures for electrical equipment do not resist the entry of fine dusts. Equipment 

must be constructed to resist the entry of dust and dirt where this may give rise to electrical and 

mechanical failures.  

(g) corrosive conditions which include all chemical actions and reactions and electro-chemical 

effects. If substances are present in the environment that accelerate corrosion of metallic 

enclosures or fittings, special materials or surface treatments may be necessary. In these cases, 

the electrical equipment must be protected, eg. Motors of a type which is totally enclosed by an 

appropriate corrosion-resistant housing, i.e. not ventilated to the atmosphere.  

(h) flammable substances, including flammable dusts and flammable vapours;  

(i) explosive substances which include both any mixture of solids, liquids or gases which is 

capable of exploding and substances intended to be explosive.  

(j) ice and wind loading, or loss of mechanical strength due to expansion and contraction 

resulting from temperature changes, can give rise to mechanical damage. 

(k) to protect against impact damage, steel wire armouring of a cable may be necessary. Further 

suitable protection in addition to basic insulation may be required to form the physical protection 

necessary to ensure the continuing integrity of basic insulation, eg. conduits or a trunking for 

single-insulated conductors or the armouring or tough external sheathing of composite or multi-

core electric cable.  
Combustible dusts: 

In cloud form, some dusts create an explosion hazard, while layers of combustible dust on 

electrical equipment can give rise to fire hazards. The selection, construction or installation of 

equipment exposed to combustible dust must guard against the possibility of ignition. The 

maximum temperature attainable on the surface of any electrical equipment where these dusts 

may be deposited should always be below the temperature at which any ignition, charring or 

smoking of dust takes place. However, appropriate dust control measures and general cleanliness 

which minimise the problem at source are recommended. 

Potentially explosive atmospheres:  

• If electrical equipment is used where a flammable or explosive atmosphere is likely to 

occur, the equipment must be constructed so that it is not liable to ignite that atmosphere.  

• The selection and installation of equipment for use in potentially explosive atmospheres 

should be guided by the recommendations contained in the guidance and Standards on 

the subject. Existing installations complying with the recommendations of earlier 

standards should be acceptable for continuing service, subject to proper maintenance.  



• Some manufacturing processes, eg. electrostatic paint spraying, make use of the 

characteristics of static electricity and the design of electrical equipment should be such 

that the ignition of solvents, vapours or particulate substances is prevented.  

• maintenance and repair of explosion-protected equipment is a specialized field of work 

and must only be carried out by those who have the necessary training and experience. 

Classification system of ingress protection (IP rating):  

There is an internationally recognised system of classifying the degree of protection provided by 

enclosures against the ingress of solid objects and moisture, and the protection afforded against 

contact with any live parts within the enclosure for all types of electrical equipment. The system 

is commonly known as the IP rating system.  

 

Insulation, protection and placing of conductors: 

The danger to be protected against differences in electrical potential (voltage) between circuit 

conductors or between such conductors and other conductors in a system – usually conductors at 

earth potential. The conventional approach is either to insulate the conductors or place them so 

people are unable to receive an electric shock or burn from them.   
Some form of basic insulation, or physical separation, of conductors in a system is necessary for 

the system to function. Factors which must be taken into account are:  

(a) the nature and severity of the probable danger;  

(b) the functions to be performed by the equipment;  

(c) the location of the equipment, its environment and the conditions to which it will be 

subjected;  

(d) any work which is likely to be done on, with or near the equipment.  

Suitable insulation of the conductors in an electrical system the primary and necessary safeguard 

to prevent danger from electric shock, either between live conductors or between a live 

conductor and earth. It will also prevent danger from fire and explosion arising from contact of 

conductors either with each other or with earth. Energy from quite low levels of voltage (and 

levels insufficient to create a shock risk) can ignite a flammable atmosphere. The quality and 

effectiveness of insulation therefore needs to be commensurate with the voltages applied to the 

conductors and the conditions of use.  

Earthing or other suitable precautions: 

• Precautions shall be taken, either by earthing or by other suitable means, to prevent 

danger arising when any charged conductor as a result of either the use of a system, or a 

fault in a system, becomes so charged and a conductor shall be regarded as earthed when 

it is connected to the general mass of earth by conductors of sufficient strength and 

current-carrying capability to discharge electrical energy to earth. 

• any conductor (other than circuit conductors), including the conductive parts of 

equipment, such as outer metallic casings, which can be touched though not live, may 

become live under fault conditions. 

• Conductors not part of a system but within electrostatic or electromagnetic fields created 

by a system may induce voltages or currents large enough to give rise to danger. 

 

Dangers:  



Dangers which may arise as a result of failure to take the necessary precautions include:  

(a) risk of shock from conductors which are or may be exposed so that they may be 

touched and which become charged at dangerous voltage relative to earth or to other 

exposed conductors;  

(b) risk of burns, fire, arcing or explosion due to currents of excessive magnitude and/or 

duration in such conductors.  

Techniques employed for achieving the above include:  

(a)  Double insulation:  

The principle of ‘double insulation’ is that the live conductors of the electrical equipment 

are covered by two discrete layers or components of insulation, each of which would 

adequately insulate the conductor but which together ensure an improbability of danger 

arising from insulation failure. This arrangement avoids the need for any external metal-

work of the equipment to be connected to a protective conductor or to earth. Double 

insulation has been found to be particularly suitable for certain types of portable 

equipment, eg. electric motor-driven tools etc. However, the integrity of this safety 

protection depends upon the layers of insulation remaining in sound condition and this in 

turn requires the equipment to be properly constructed, used and maintained.  

(b)  Earthing  

 It is the practice for the public electricity supply system at the usual distribution voltages 

of 230 V single-phase, 400 V three-phase, to be referenced to earth by a purposeful 

electrical connection made at the distribution substations or power transformers. It is the 

existence of this system earthing which enables earth faults on electrical equipment to be 

detected and the electrical supply to faulty equipment to be cut off automatically.  

Many 230/400 V power installations are designed so that the automatic interruption of 

the supply in the event of an earth fault is achieved by the operation of fuses or automatic 

circuit breakers (MCBs etc). In most cases, these devices will have been selected to 

provide the additional protective function of interrupting excess current. In these 

circumstances the earth fault current must be large enough to rupture the fuse quickly.  

The magnitude of the fault current under full earth fault conditions is governed mainly by 

the impedance of the fault loop, which will include the impedance of the fault, the 

earthing or protective conductors, the circuit conductors and the source.  

For the duration of the fault, the electrical bonding of conductive parts and their 

connection to earth serves to limit the shock risk from the transient voltages appearing 

between metallic enclosures of equipment in the system or between a metallic enclosure 

and earth. Equipment earthing therefore includes the bonding of metallic enclosures, 

cable armouring, conduits and trunking etc, so that these conductors are electrically 

continuous and securely connected to the general mass of earth at one or more points.  

Earthing and bonding conductors must be suitable for the maximum current which they 

may carry under fault conditions and be capable of surviving the worst- case fault. Their 

construction and strength must be adequate to withstand likely wear and tear.  



Accidents have been caused by the metalwork of portable or transportable equipment 

becoming live as a result of the combined effects of a fault and high-impedance, 

protective conductor connections. The danger may be reduced by the use of a residual 

current device (RCD) designed to operate rapidly at small leakage currents (typically not 

exceeding 30 mA), although these devices do not eliminate the risk of electric shock. 

RCDs should not be considered as the sole means of protection but as an additional 

protective measure. They should be operated regularly using the test trip button. This test 

trip procedure is important in maintaining the effectiveness of most types of RCD. 

Electric arc-welding brings special problems associated with earthing practices. Stray 

currents from electrical arc-welding can damage the protective earthing conductors of 

electrical installations. 

Miniature Circuit Breaker: MCB is an electro-mechanical device which guards an 

electrical circuit from an over-current, that may effect from short-circuit, over-load or 

imperfect design. This is a better option to a Fuse since it doesn’t require alternate once 

an overload is identified. An MCB can be simply rearranged and thus gives a better 

operational protection and greater handiness without incurring huge operating cost.  

MCCB-Molded Case Circuit Breaker: 

The MCCB is used to control electric energy in distribution and is having short circuit 

and overload protection. This circuit Breaker is an electro-mechanical device which 

guards a circuit from short circuit and over current. They offer short circuit and over 

current protection for circuits ranges from 63 Amps-3000 Amps. The primary functions 

of MCCB is to give a means to manually open a circuit, automatically open a circuit 

under short circuit or overload conditions. 

 

ELCB -Earth Leakage Circuit Breaker: 

The ELCB is used to protect the circuit from the electrical leakage. When someone gets 

an electric shock, then this circuit breaker cuts off the power at the time of 0.1 secs for 

protecting the personal safety and avoiding the gear from the circuit against short circuit 

and overload. The main principle of Earth leakage protectors is to stop injury to humans 

and nature due to electric shock. 

RCCB (Residual Current Circuit Breaker): 

A RCCB is an essential current sensing equipment used to guard a low voltage circuit 

from the fault. It comprises of a switch device used to turn off the circuit when a fault 

occurs in the circuit. RCCB is aimed at guarding a person from the electrical shocks. This 

type of circuit breaker is used in situations where there is a sudden shock or fault 

occurrence in the circuit. 

 

(c) Connection to a common voltage reference point on the system:  

The public electricity supply systems where transformer neutral points are connected to 

earth, the voltage reference point is the general mass of earth. Other reference points, to 

which systems may be referenced and to which bonding conductors are connected, may 

be chosen to suit particular circumstances.  

(d) Equi-potential bonding:  



Equi-potential bonding is the electrical interconnection of all exposed and extraneous 

conductors, which may become electrically charged, in such a way that dangerous 

voltages between any of the conductors that may be simultaneously touched are limited. 

(e) Use of reduced voltages:  

Reduced voltage systems are particularly appropriate for portable and transportable 

equipment, and in highly conducting locations such as boilers and tunnels where the risk 

of mechanical damage to equipment and trailing cables is high, and/or the body may be 

damp and have large areas of contact with the conducting location and on construction 

sites.  

Suitable means of isolation:  

The suitable means of isolation of equipment should:  

(a) have the capability to positively establish an air gap or other effective dielectric 

which, together with adequate creepage and clearance distances, will ensure that there is 

no likely way in which the isolation gap can fail electrically;  

(b) include, where necessary, means directed at preventing unauthorised interference with 

or improper operation of the equipment, eg. means of locking off;  

(c) be located so the accessibility and ease with which it may be employed is appropriate 

for the application. The time and effort that must be expended to effect isolation should 

be reasonable, depending on the nature of the equipment and the circumstances under 

which isolation may be required. For example, a very remote means of isolation may be 

acceptable if isolation is only needed infrequently and any additional time taken to effect 

isolation does not result in danger;  

(d) be clearly marked to show which equipment it relates to, unless there could be no 

doubt that this would be obvious to any person who may need to operate it;  

(e) only be common to several items of electrical equipment where it is appropriate for 

these to be isolated as a group. Conducting areas are specialised applications and are used 

mainly in certain testing of electrical equipment.  

 
Live Conductors- Suitable precautions should include, as appropriate:  

(a) the use of people who are properly trained and competent to work on live equipment 

safely;  

(b) the provision of adequate information to the person carrying out the work about the 

live conductors involved, the associated electrical system and the foreseeable risks;  

(c) the use of suitable tools, including insulated tools, equipment and protective clothing  

(d) the use of suitable insulated barriers or screens;  

(e) the use of suitable instruments and test probes;  



(f) accompaniment by another person or people if the presence of such person or people 

could contribute significantly to ensuring that injury is prevented;  

(g) the restriction of routine live test work (eg product testing) to specific areas and the 

use of special precautions within those areas, such as isolated power supplies, non-

conducting locations etc.;  

(h) effective control of any area where there is danger from live conductors.  

 

Emergency resuscitation and first aid:  

You should consider placing notices or placards giving details of emergency resuscitation 

procedures in the event of electric shock at those locations where people may be at 

greater risk of electric shock. Such places might include electrical test areas, sub-stations 

and laboratories but, for resuscitation techniques to be effective, those required to 

exercise them must receive proper training and regular practice.  

 

What is the danger of static electricity? 

Static electricity exists when there is an excess or deficiency of electrons on a surface. 

Static electricity is essentially a phenomenon of low current but high voltage. That 

surface becomes the source or sink of a very high voltage flow, particularly when the 

humidity is low. Static electricity occurs often in papermaking, printing, and textile 

manufacture. A primary danger is that dust and vapor explosions can be ignited with the 

static electrical discharge. Static electricity can be reduced by using materials that are not 

prone to static buildup. Lightning is a natural discharge of static electricity. Large 

conductors and ground rods are used to safely ground out the discharges. Pulse 

suppressers are often used with computers and other equipment that are vulnerable to 

damage caused by power spikes, which lightning often produces.  

✓ The most familiar example of this is when a person reaches for a door 

knob or other metal object on a cold, relatively dry-day and receives a 

shock.  

✓ Static electricity may be generated during the loading or during mixing of 

liquids or powders. 

✓ Leaking steam can cause a build-up of static electricity. 

✓ Static electricity is an important source of ignition in process plants.  

There have been many apparently mysterious explosions the cause of which was 

eventually traced to static electricity. There is now much more information available both 

on the nature and on the prevention of static electricity. But despite it remains a 

phenomenon which is often not well understood or appreciated.  

The conditions for a significant accumulation of electrostatic charge are that there occurs 

some process, which generates the charge, and that any process of charge dissipation is 

sufficiently slow. 

There are a number of mechanisms by which an electrostatic charge can build up. The 

mechanisms of principal interest are: 

(1) contact and separation,  

(2) induction, 

(3) double layer separation and  

(4) charge sharing. Other mechanisms include  



(5) corona charging,  

(6) diffusion charging, and  

(7) particle capture. 

Most accounts of the generation of static electricity begin with a discussion of the 

electrostatic phenomena involved in the contact and separation of surfaces, in the first 

instance solid surfaces. If two different materials are rubbed together, so that there is first 

contact and then separation of their surfaces, charges build up on the surfaces of the two 

materials, one material having a charge of one polarity and the other a charge of opposite 

polarity. 

Modern theory, stemming from work on solid-state physics, treats electrostatic 

phenomena in terms of electron transfer. If the temperature of a surface is high enough, 

electrons are emitted from it. This emission is characterized by the electron work 

function. The work function is lower in conducting materials and higher in insulating 

ones. If the surfaces of two different materials at the same temperature are brought into 

contact, electron transfer occurs. The material with the lower work function is the donor 

and that with the higher work function the acceptor. Electrons migrate from the former to 

the latter, so that the acceptor acquires a negative charge and the donor a positive one. At 

equilibrium the potential difference due to the difference in the two work functions is 

equal to that due to the charge transfer.  

The proportion of electrons transferred is very small, at most eight in a million Objects 

that can become charged include process materials, process plant and the human body. 

As long as any of these can remain charged, the electrostatic hazard is not eliminated. 

The static charge may discharge causing an incendive spark or it may give a less 

hazardous corona discharge or may leak away to ground.  

Sparks from good conductors are more incendive than are those from poor conductors. 

The hazard of static electricity may be estimated by comparing the energy of an 

electrostatic charge with the MIE of flammable gas mixtures and powder or dust 

suspensions.  

Liquid flow in pipes: 

One of the most important situations in which static electricity may be generated by a 

liquid is in flow through a pipe into a receiver such as a storage tank or a road or rail 

tanker. The flow of liquid results in a charging, or streaming, current that then transports 

charge into the receiver. 

Factors that affect the charge generation in liquid flow in pipes include the pipe diameter 

and material, the liquid viscosity and electrical conductivity, and the liquid velocity. 

Impurities, including water, are also important. The charge generated by a liquid flowing 

in a pipe is greatly increased if the liquid contains water. Many accidents attributed to 

static electricity have involved wet liquids. 

Static ignition incidents: 

In 1954, a large storage tank at the Shell refinery at Pernis in the Netherlands exploded 

40 min after the start of pumping of tops naphtha into straight-run naphtha. The fire was 

quickly put out. Next day a further attempt was made to blend the materials and again an 

explosion occurred 40 min after the start of pumping. The cause of these incidents was 

determined as static charging of the liquid flowing into the tank and incendive discharge 

in the tank. These incidents led to a major program of work by Shell on static electricity. 



An explosion occurred in 1956 on the Esso Paterson during loading at Baytown,Texas, 

the ignition being attributed to static electricity. 

In 1969, severe explosions occurred on three of Shell’s very large crude carriers 

(VLCCs): the Marpesa, which sank, the Mactra and the King HaakonVII. In all three 

cases tanks were being cleaned by washing with high pressure water jets, and static 

electricity generated by the process was identified as the ignition source. Following this 

set of incidents Shell initiated an extensive program of work on static electricity in tanker 

cleaning. 

Explosions due to static ignition occur from time to time in the filling of liquid 

containers, whether storage tanks, road and rail tanks or drums, with hydrocarbon and 

other flammable liquids. 

Explosions have also occurred due to generation of static charge by the discharge of 

carbon dioxide fire protection systems. Such a discharge caused an explosion in a large 

storage tank at Biburg in Germany in 1953, which killed 29 people. Another incident 

involving a carbon dioxide discharge occurred in 1966 on the tanker Alva Cape. 

Another situation that can give rise to the generation of static charge is the break-up of a 

liquid to form a spray or mist. This can occur in two main ways: (1) discharge through an 

orifice, or (2) splashing against a surface. 

An electrostatic charge can accumulate in droplets in steam. There is a static electricity 

hazard, therefore, when steam is used for cleaning or purging of equipment that has 

contained flammables. 

Similarly, charge generation can occur when a vapour, such as propane, containing some 

small liquid droplets is let down through a jet. 

Charge is also generated when a gas containing solid particles issues from an orifice. 

Thus a carbon dioxide jet being directed from a fire extinguisher into a vessel containing 

a flammable atmosphere may contain small particles of solid carbon dioxide and may 

generate enough charge to ignite the mixture. The splashing of liquid falling onto, or 

directed against, a surface also results is charge generation. 

Powder storage silos: 

As with liquid storage tanks, so with powder silos there is a problem of charge 

accumulation and relaxation. The heap of powder in a silo tends to have a high volume 

resistivity and a high mass charge density. Such a powder will therefore retain a large 

charge over a long period. Relaxation of the charge may take days or even weeks. 

The main hazard in such a situation is a discharge. The envelope of conditions that can 

give a discharge is determined by two limiting factors. The field must be strong enough 

to give field breakdown but not so strong that it prevents a charged particle from settling 

under gravity. 

The majority of incidents have occurred in grounded containers. Grounding alone does 

not eliminate the hazard of static electricity. Broadly, dusts typically have an MIE in 

the range 1-10 mJ. These incidents are sufficient to indicate the importance of static 

electricity as an ignition source. Further incidents attributed to static electricity are 

described in Case Histories B36, B56 and B61. 

Moving machinery: 

Static electricity is generated by the relative movement of surfaces in machinery. In 

particular, conveyor belts. Experiments on two conveyor belts, one an insulating belt and 

one an antistatic belt, in which the effect of humidity was measured. At zero absolute 



humidity the potential on the insulating belt reached 110 kV, while that on the antistatic 

belt was about 6 kV. Bucket elevators also can build up an appreciable charge. 

Human body 

The human body can become electrostatically charged and can be the source of an 

incendive (able to ignite, cause ignition) spark. The human body has a low volume 

resistivity and thus acts as a conductor. Charging can occur by contact charging, by 

induction or by charge sharing. Some activities which can cause charging are walking, 

rubbing, removing clothing, pouring liquids and powders, and touching charged objects. 

Discharge from the body is therefore capable of giving a spark incendive to a flammable 

gas mixture. Removal of clothing can also give an incendive spark. In order to achieve 

degree of grounding it is necessary to consider both footwear and flooring. BS 5958: 

1991 gives requirements for the two main types of footwear used: antistatic footwear and 

conducting footwear. BS 2050: 1978 gives requirements for flooring materials and BS 

3187: 1991 gives requirements for laid floors, but only of the conductive type. A 

conductive type floor is not suitable if protection is required against mains voltage. It is 

sometimes permissible to provide a limited area of low resistance flooring such as a metal 

plate. 

What is the danger of static electricity? 

Static electricity also can cause shocks or can just discharge to an object with much more 

serious consequences, as when friction causes a high level of static electricity to build up 

at a specific spot on an object. Main sources of ignition are mechanical friction, hot 

surfaces and static electricity. This can happen simply through handling plastic pipes and 

materials or during normal operation of rubberized drive or machine belts found in many 

worksites. In these cases, for example, 

Static electricity can potentially discharge when sufficient amounts of flammable or 

combustible substances are located nearby and cause an explosion. 

Grounding or other measures may be necessary to prevent this static electricity buildup 

and the results. 

Precautions against static electricity: 

Static electricity can act as a source of ignition giving rise to a fire or explosion only 

under the following conditions: 

(1) a flammable atmosphere exists; 

(2) an electrostatic charge is generated, accumulates and produces an electric field 

strength which exceeds the critical value for breakdown; 

(3) the resultant incendive (able to ignite, cause ignition) discharge has an energy 

greater than the minimum ignition energy of the flammable atmosphere. 

Thus precautions against static electricity aim to eliminate one or more of the above 

factors. These precautions tend to be based, therefore, on the following approaches: 

(1) elimination of a flammable atmosphere; 

(2) control of charge generation; 

(3) control of charge accumulation; 

(4) minimization of incendive (able to ignite, cause ignition) discharge. 

It is a general principle in handling flammable materials to make avoidance of a 

flammable atmosphere the first line of defence where this is practical. It is necessary also 

to try to eliminate sources of ignition, but it is much more difficult to do this reliably. 

Since electrostatic charge builds up both on process materials and on process plant, it is 



not sufficient simply to ensure that charge is drained away from plant by measures such 

as grounding. It is essential to deal also with the charge on the material being handled. In 

the handling of liquids the precautions used may include the following: 

(1) elimination of flammable mixtures; 

(2) bonding and grounding; 

(3) modification of liquid conductivity; 

(4) limitation of flow velocity; 

(5) minimization of charge generation by  

(a) immiscible liquids, 

(b) filters, valves; 

(6) avoidance of splashing and settling; 

(7) avoidance of grounded probes; 

(8) grounding of personnel; 

(9) measures associated with low conductivity containers; 

(10) provision of relaxation time. 

The elimination of a flammable mixture is used particularly for liquid storage tanks and 

for tank cleaning on tankers. 

Other prevention measures consist of neutralizing the static electricity and humidifying to 

reduce the buildup, relative humidity in the atmosphere has a considerable influence on 

the incidence of electrostatic hazards. In general, most fires attributed to static electricity 

occur indoors in winter when the relative humidity is below about 30%. If the relative 

humidity is kept above 60% - 70%, the electrostatic charge tends to drain away. 

Precautions against static electricity: grounding and bonding: 

Grounding and bonding comprise one of the principal methods of providing protection 

against static electricity. Bonding involves making an electrical connection between two 

conducting objects and ground. The effect of bonding is to maintain the two objects 

connected at the same potential and that of grounding is to drain away to ground the 

charge on the object connected. Grounding and bonding systems are also required to give 

protection against electrical systems and against lightning, but the systems considered 

here relate only to static electricity. 

The purpose of grounding and bonding is to prevent an incendive discharge. The 

conditions for an incendive discharge to occur are that the field strength reaches the 

breakdown value and that the energy in the discharge equals the relevant ignition energy. 

As a practical matter it is usually recommended that for conducting equipment, such as a 

metal, the resistance to ground should not exceed 10ῼ. The reason for this is that the 

equipment might contain certain high resistance features such as paint, grease and oil, 

corrosion and rust, which could increase in resistance and negate the required grounding. 

The value recommended in BS 5958: 1991 is 10 ῼ ; this has the advantage of being the 

same as the value prescribed for lightning protection. For liquid storage tanks made of 

metal, a flammable atmosphere may be eliminated by reduction of the vapour space by 

using a floating roof, or by some form of atmosphere control such as inerting. The tank 

should be grounded. Splash filling should be avoided. Filling may be by a top or bottom 

fill pipe. A top fill pipe should extend close to the bottom of the tank. There should be a 



limitation of the liquid velocity during filling. Measures should be taken to avoid 

excessive charge in the liquid entering the tank. An adequate relaxation time should be 

allowed before operations such as gauging and sampling are carried out. Measures should 

be taken to avoid discharge between the liquid in the tank and the tank itself during such 

operations. 

The precautions recommended for metal storage tanks apply, but in addition it is 

preferable that the liquid itself should be grounded and, for a classified hazardous area, 

the effect of an external discharge should be considered. 

The recommendations for metal road and rail tanks are broadly similar, but additional 

measures are specified concerning filling hoses. 

Lightning over-voltages: 

Benjamin Franklin performed his famous experiment of flying kite in thunder-cloud. 

Before his discovery the lightning was considered to be an act of God. Benjamin proved 

that the lightning stroke is due to the discharge of electricity. Franklin also invented 

lightning rods to be fixed on tall buildings and earthed to protect them from lightning 

strokes.  

The large Spark accompanied by a light produced by an abrupt discontinuous 

discharge of electricity through the air from the cloud generally under turbulent 

conditions of atmosphere is called lightning. 

Typical values of lightning stroke:  

Voltage = 2 x 108 volts 

Current = 4 x 44 amperes 

Duration = 10-5 seconds  

kW = 8 x 109 

kWh = 22 

Static induced charges: 

✓ An overhead conductor accumulate statically induced charge when a charged clouds come 

above the conductor. if the cloud is swept away from its place, the charges on the conductor 

is released. the charge travels on either sides giving rise to two travelling waves. the earth 

wire does not prevent such surges.  

✓ Another curious phenomenon is the un-predictable paths of lightning strokes. normally they 

try to reach the earth and are therefore intercepted by lightning rods, trees, tall structures etc. 

the Empire State building of New York has been hit by several lightning strokes. However, 

some lightning strokes do not observe any rules. it has been reported that some strokes have 

travelled horizontally in all sorts of haphazard fashions. 

✓ B type stroke occurs due to sudden changes in charges of the cloud. if cloud one suddenly 

discharges to cloud 2,  there is a sudden change in charge on cloud 3. A discharge between 

Cloud 3 and earth is called B stroke such stroke does not hit lightning rod, or earth wire. 

Therefore, no protection can be provided to the overhead conductor line against such 

lightning strokes. 

✓ The earth roads also called as lightning rods are placed on tall buildings. These are connected 

to the earth. The positive charges accumulate on the sharp points of the Lightning rods, 

thereby the Lightning strokes are attracted to them. The earth wires are placed above the OH 



transmission lines. At every tower this wire is grounded. The positive charges accumulate on 

this wire. The negatively charged strokes are attracted by the earth wire. In absence of earth 

wire the lightning stroke would strike the line conductor causing a flashover in transmission 

line.  

✓ Earth was not provide hundred percent protection. Weak strokes are not attracted by Earth 

wires. B type strokes are also not attracted. However, for the most dangerous ‘direct strokes’ 

earth wire has proved to be very good solution. 

✓ The sub-station equipment are protected from direct lightning strokes by- Overhead shielding 

screen and Lightning Masts. 

 

Insulation resistance measurement at site: 

 The insulation resistance is measured by means of Mega ohm metre (Megger). The Megger 

comprises of Mega-ohm metre with built in DC Generator. the minimum reading is zero and the 

maximum is infinity. The scale is in megaohms. The two terminals of Megger are connected 

across the insulation i.e. one of the conductor and other to the earth body. The handle is rotated 

my hand or motor. the insulation resistance indicated by the pointer is in Megaohms. 

for HV Switchgear 1000 V  or  5000 V D.C. meggar is preferred. The insulation resistance of 

HV circuit-breaker is very high above 10000 megaohms of infinity.  

Insulation resistance of control circuit, trip circuit, relay circuit, secondary circuit etc. is 

measured by means of a 500 V DC megger. The value obtained should not be less than 1 

megaohm. 

 

Significance of switchgear, protection and power systems: 

• Generation planning , transmission planning, system expansion, installation, 

operation control & maintenance of electrical energy systems, fault calculations, 

network calculations, load flow studies have become very essential functions of 

modern power engineers. Switchgear and control gear are also essential with every power 

consuming devices at Utilization level. 

• Switchgear and protection / control panels are installed at each voltage levels at each 

switching points for: 

i. Normal routine switching, control and monitoring and  

ii. Automatic switching during abnormal and faulty operating conditions such as 

short circuits, under voltage, overloads. 

Switch gear and protection:  

• A switch is used for opening and closing an electric circuit and a fuse/CB is used for 

over-current protection. 

• Every electric circuit needs a switching device and a protective device. 



• A circuit breaker is a switching and current interrupting device in switchgear. The circuit 

breaker serves two basic purposes: 

i. Switching during normal operation conditions for the purpose of operation 

and maintenance. 

ii. Switching during abnormal conditions such as short circuit and interrupting 

the fault current. 

• The first function mentioned above is relatively simple as it involves normal current 

which are easy to interrupt. 

• The second function is complex as the fault currents are relatively very high and they 

should be interrupted automatically within a short time of the order of a few cycles. One 

cycle is 50 Hz the system takes 1/50 second. 

• There are several types of fault and abnormal conditions. 

• The fault current can damage the equipment and the supply installation if allowed to flow 

for a longer duration. 

• In order to avoid such damage every part of the power system is provided with a 

protective relaying system and an associated switching device. 

• The protective relays are automatic devices which can sense the fault and send 

instructions to the associated circuit breaker to open. 

•  The circuit breaker opens and clears the fault. 

• All equipment associated with the fault clearing process is covered by the term 

switchgear. 

• Switchgear is essential part of a power system and includes switches, fuses, circuit 

breakers, isolators, relays, control panels, lightning arresters, current transformers and 

various associated equipments. 

Sub-station equipment: 

• Generally indoor equipment is preferred for voltages up to 33 KV. 

• For voltages of 33 KV and above outdoor switchgear is generally preferred. 

• SF6 Gas Insulated Substations (GIS) are preferred in large cities for voltages above 33 

KV. 

• The outdoor equipment is installed under open sky. 



•  The indoor switchgear is generally in form of metal enclosed factory assembled units 

called metal clad switchgear. 

• Circuit breakers are switching and current interrupting devices. 

• The separation of current carrying contacts produces an arc. The arc is extinguished by a 

suitable medium such as die-electric oil, vacuum, SF6. The circuit breakers are essential 

and necessary at every switching point in AC sub-station. 

• Isolators are disconnection switches which can be used for disconnection a circuit under 

no current conditions. They are generally installed along with the circuit breaker. 

• After opening the isolator, the earth switch can be closed to discharge the trapped 

electrical charges to the ground. 

• The CT and PT are used for transforming the current and voltage to a lower value for the 

purpose of measurement, protection and control. 

• Lightning arresters (surge arresters) divert the over-voltages to earth and protect the sub-

station equipment from over-voltages. 

Fault and abnormal conditions: 

• A fault in electrical equipment is defined as a defect in its electrical circuit due to 

which the current is diverted from the intended path. 

• Faults are generally caused by breaking of conductors or failure of insulation. 

• The other causes of faults include mechanical failure, accidents, excessive internal 

and external stresses etc. 

• During the faults, the voltages of the three phases become unbalanced. 

• The fault current being excessive they can damage the faulty equipment and the supply 

installation.  

• During the fault, the power flow is diverted towards the fault and the supply to the 

neighbouring zone is affected. The voltage becomes unbalanced. 

• The faults can be minimized by improving the system, design, quality of the equipment 

and maintenances. However, the fault cannot be eliminated completely. 

• For the purpose of analysis, AC faults can be classified as:  

✓ Single line to ground fault,  

✓ line to line fault,  



✓ double line to ground fault,  

✓ simultaneous fault, three phase fault, open circuit etc,.  

• The other abnormal conditions in AC system include: voltage and current unbalance, 

over voltages, under frequency, reversal of power, temperature rise, power swings, 

instability etc.  

• Some of the abnormal conditions are not serious enough to call for tripping of the circuit 

breaker. The protective relaying is arranged for giving an alarm. 

• In more serious cases, the continuation of the abnormal conditions (such as fault) can be 

harmful. In such cases the faulty part should be disconnected the system without delay. 

The function is performed by protective relaying and switchgear. 

• As fault occurs in a power system the current and voltage undergo a continuous change 

and the phenomena are called as transient phenomena. The word transient refers to a 

temporary happening which lasts for a short duration of time. 

• The fault current varies with time.  

• During the first one to three cycles, the fault current is very high but decreases very 

rapidly. This zone in which the current is very high, but decreases very rapidly is called 

Sub-Transient State. 

• After the first few cycles, the decrease in current is less rapid, this region of slow 

decreases in the short-circuit current is called the Transient State. 

•  The Transient State lasts for several cycles. After the transient state, Steady State is 

reached. During the Steady State the r.m.s value of the short-circuit current remains 

almost constant. 

•  The circuit-breakers operate during the transient state. 

• A short circuit is an electrical circuit that allows a current to travel along an un-intended 

path with no or a very low electrical impedance.  

• The electrical opposite of a short circuit is an "open circuit", which is an infinite 

resistance between two nodes.  

• This may results in an electric current limited to an equivalent resistance of the rest of the 

network which can cause circuit damage, overheating, fire or explosion.  

• A common type of short circuit occurs when the positive and negative terminals of 

a battery are connected with a low-resistance conductor, like a wire.  
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• With a low resistance in the connection, a high current will flow, causing the delivery of 

a large amount of energy in a short period of time. 

• In electrical devices unintentional short circuits are usually caused when a 

wire's insulation breaks down, or when another conducting material comes in direct 

contact, allowing charge to flow along a different path than the one intended. 

• In mains circuits, short circuits may occur between two phases, between a phase 

and neutral or between a phase and earth (ground).  

• Such short circuits are likely to result in a very high current and therefore quickly trigger 

an over current protection device. 

• A short circuit may lead to formation of an electric arc.  

• An arc, a channel of hot ionized plasma, is highly conductive and can persist even after 

significant amounts of original material from the conductors has evaporated.  

• Surface erosion is a typical sign of electric arc damage.  

• Even short arcs can remove significant amounts of material from the electrodes.  

• The temperature of the resulting electrical arc is very high (tens of thousands of degrees 

Fahrenheit), causing the metal on the contact surfaces to melt, pool and migrate with the 

current, as well as to escape into the air as fine particulate matter.  

Fault Clearing Process: 

• The protective relays are connected in the secondary circuit or current transformers and 

or potential transformers. 

• The relays sense the abnormal conditions and close the trip circuit of the associated 

circuit breakers. 

• The circuit-breaker opens its contacts. An arc is drawn between the contacts as they 

separate.  

• The arc is extinguished at a natural zero of the AC wave by suitable medium and 

technique.  

• The stresses occurring on the circuit breaker while interrupting the arc, can be analyzed 

by studying the following transient phenomena: 

▪ Transient variation of the short-circuit currents. 
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▪ Transient variation of the voltage after final arc interruption (transient 

recovery voltage) 

▪ The arc extinguishing phenomenon. 

• After the final arc extinction and final current zero, a high voltage wave appears across 

the circuit-breaker contacts tending to re-establish the arc. This transient voltage wave is 

called Transient Recovery Voltage (TRV). The TRV comprises a high frequency 

component superimposed on a power –frequency recovery voltage. 

• These phenomena have a profound influence on the behavior of the circuit-breaker and 

the associated equipment. 

Protective Relaying: 

• AC power system is covered by several protective zones. 

• Each protective zone covers one or two components of the system. 

• The neighbouring zones overlap so that no parts of the system are left unprotected. 

• Each component of the power system is protected by a protective system comprising 

protective transformers, protective relays, all or nothing relays auxiliaries trip circuit trip 

coil etc. 

• During the abnormal condition, the protective relaying senses the condition and closes 

the trip circuit of the breaker. 

• Thereby the circuit breaker opens and the faulty part of the system is disconnected from 

remaining system. 

• The protective relaying requirements of the various elements differ. The various types of 

protective system have been developed to satisfy     these requirements.  

• For example, the over current protection responds to increased current. The differential 

protection responds to the vector difference between two or more similar electrical 

quantities. 

Neutral Grounding (Earthing) & Equipment Grounding: 

• The term Grounding or Earthing refers to the connecting of a conductor to earth. 

• The neutral points of generator and transformer are deliberately connected to the 

earth. 



• In 3 phase a.c. systems the earthing is provided at each voltage level. 

• If a neutral point is not available a special earthing transformer is installed to obtain the 

neutral point for the purpose of earthing. Neutral points of Star connected VTs and CTs 

are earthed. If system whose neutral points are not earthed the system is also called 

Isolated Neutral system. 

• Arcing grounds: the phenomena of arcing ground is commonly experienced with 

ungrounded systems. A temporary fault caused by falling on a branch, lightning surge 

etc. creates an arc between phase conductor and ground. This arc extinguishes and re-

strikes in a repeated, regular manner. This phenomenon is called as arcing ground. 

• The neutral earthing has several earthing advantages such as: 

✓ Freedom from persistent arcing grounds. The capacitance between the line & 

earth gets charged from supply voltage. During the flash-over the capacitance gets 

discharged to the earth. The supply voltage charges it again. Such alternate 

charging and discharging produces repeated arcs called Arcing Grounds. The 

neutral grounding eliminates the problem of Arcing Grounds. 

✓ The neutral grounding stabilizes the neutral point. 

✓ The voltages of healthy phases with respect to neutral are stabilized by neutral 

earthing. 

✓ The neutral earthing is useful in discharging over-voltages due to lightning to the 

earth. 

✓ Improved service reliability due to limitation of arcing grounds and prevention of 

unnecessary tripping of circuit breakers. 

✓ Greater safety to personnel and equipment due to operation of fuses or relays on 

earth fault and limitation of voltages. 

✓ Life of the equipment, machines, and installations is improved due to limitation of 

voltage. Hence, overall economy.  

• The equipment grounding refers to the grounding of non-current carrying metal parts to 

earth. It is used for safety of personnel. If a metal part is grounded, its voltage with 

respect of earth does not rise to dangerously high value and the danger of severe shock to 

personnel is avoided. The voltage is within safe value even during earth fault. the 



equipment grounding is for safety and for discharging earth fault currents effectively till 

protection operates on earth fault and the faulty part is disconnected. 

Type of earthing Points Earthed Purpose 

Neutral earthing ✓ Transformer neutral 

✓ Generator neutral 

✓ Star point of load 

✓ Neutral of circuit 

✓ Star point of CT/PT 

secondary 

✓ Holding neutral at ground 

potential 

✓ Prevent arcing of grounds 

✓ Discharge of voltage surges 

✓ Simpler earth fault protection 

Equipment 

earthing 

✓ metallic non-current carrying 

parts 

✓ holding the metallic part at earth 

potential even no earth fault 

✓ safety 

Reference earthing ✓ the floating point in the 

circuit. 

✓ holding the point and the 

conductor at zero potential 

Discharge earthing ✓ earthing terminal of  

✓ earthing switch and currents. 

✓ surge arrester 

✓ capacitor/filter bank 

✓ to discharge the surge voltages, 

capacitor charge, currents to 

earth. 

 

Earth electrodes: 

Substation earthing: 

✓ before 1960 the design criteria of substation earthing system was low earth resistance 

(<0.5 ohms) during the 1960 the new criteria for the design and evaluation of substation 

earthing system were evolved particularly for EHV AC and HVDC substations the 

criteria are :  

▪ low step potential 

▪ low touch potential 

▪ low earth resistance 

✓ The conventional low earth resistance criteria and low current earth resistance 

measurement continues to be in practice for substations and power stations.  

✓ The Earthing Mat: Several vertical galvanized-steel pipes are inserted in the earth and 

their head are connected solidly to the Earthing Mat by means of horizontal earthing rods/ 

earth strips. the mesh is formed by placing mild steel bars placed in X and Y directions in 

mesh formation in the soil at a depth of 0.5.mtrs. below the surface of the substation floor 

in the entire substation area except the foundation. The earthing rods also placed on the 

border fence, surrounding building foundations, surrounding the transformer foundations 

inside fenced areas etc.  

✓ Plate Earthing: For low voltage and low current installations, plate electrodes may be 

preferred use of salt, charcoal, chalk powder in the earth pits surrounding the electrode 

and irrigation of soil gives lower earth resistance. The size of the conductor is based on 

the temperature rise permissible to avoid fusing at the joints.  

Earthing system for installation within a building: 



✓ The earthing system is planned as part of civil design and construction. the earthing 

rods are placed in mesh formation in the floor and in the area surrounding the 

building risers are placed in walls. Earth connections are by galvanised iron strips or 

copper strips/ stranded wires provided between the individual body/neutral points and 

the risers. Earthing strips are placed in the floor and walls are connected to that 

several places to the earthing mesh. 

✓ Sensitivity measuring instruments, communication equipments, computer facility etc. 

near proper low resistance earthing system spread in various rooms of the building. 

Electro-magnetic disturbances are eliminated by proper earthing. the earth wire/ strip 

is provided with the wiring of all rooms. the earthing is via the earthing strip/earthing 

wire. Current leakage through the walls, floors worn out old insulation, earth fault 

through pipe or reinforcements, minor occasional sparkings are some causes of 

electric shock within residential and commercial buildings. 

✓ Earthing system for metallic and closure of Switchgear earthing strip is provided 

along the entire length of Periphery of the metallic enclosure earthing bus in the 

metallic and closure is connected to station earthing system at two or more points by 

earthing conductors Dindigul neutral points reference points and equipment bodies 

dose extra within the metallic encloses are connected to the earthing bus earthing 

withdrawal 

Step potential and touch potential:  

A person touching of faulted structure should not get an electric shock during flow of 

fault current through the structure. 

A person walking on substation floor should not get a shock during flow of fault current 

through the earth mat. These conditions are ensured by low touch potential and low step 

potential step. 

Step potential: 

The voltage between the feet of a person standing on the floor of the substation with 0.5 

metres spacing between the two feet (one step), during the flow of fault current Earth 

fault current through the earthing system. 

Touch potential 

The voltage between the fingers of raised hand touching the faulted structure and the feet 

of the person standing on the substation floor. the person should not get shock even if the 

earthed structure is carrying fault current. in other words the touch potential should be the 

low. 

Earth resistance of earthing system:  

Earth resistance is resistance of the earthing electrode/ earthing mat to the real earth and 

is expressed in ohms. The earthing resistance is the ratio of voltage to current where 

voltage is measured between the electrode and the voltage spike and current is the 

injected during the earth resistance measurement through the electrode. 

The desirable values of earth resistance measurement: 

Installations Earth-resistance 

EHV AC installations <0.01 Ohm 

High Voltage insulation <0.5 Ohm 

Medium voltage installations <0.5 Ohm 



Low voltage installations < 1 to 2 Ohm 

Residential buildings < 2 Ohm 

 

The earth resistance value obtained would depend on: 

✓ Whether the soil is dry or wet. During the rainy season lower values obtained 

during summer, higher values are obtained. It is good practice to irrigate the earth 

electrodes regularly during summers and winters. 

✓ The resistivity of soil varies widely between 1 ohm m to 10000 Ohm metre 

depending upon the type of soil. 

✓ The design of the earthing station system. 

✓ Method of measurement. 

Type of Soil Soil resistivity 

Marshy 1-5 

Clay 3-150 

Clay and gravel mixture 10-1250 

chalk 60-500 

Sand 90-1000 

Sand and gravel mixture 500-5000 

Slate 100-500 

crystalline rock 500-10000 

 

There are two different methods of earth resistance measurement: 

The low current method the conventional method and the high current method for 400 

KV and 500 KV substations. 

Load shedding:  

• When load increases beyond the limits of generation, the system frequency starts 

dropping. Drop in frequency below 49 Hz is not permitted. 

• To control the further drop of frequency, load is shed (disconnected) at distribution level. 

• Load shedding may cause voltage rise. 

• Tap changing should be arranged to prevent voltage rise beyond safe limits. 

• Reduced frequency causes vibration and failures of turbine blades, over fluxing of 

transformer cores, drop in synchronous speed, error in clock time etc. 

• Excellent power system operates within targeted frequency continuously. 

Safe procedures: 

• The usage of electricity in factories is governed by provisions contained under the 

Factories Act, 1948 and The Electricity Act, 2003 and various Regulations framed 

thereunder. 



• While electricity has made life full of comfort and ease, it has also the potential to create 

destruction if adequate precautions against its potential danger are not taken care of. this 

brings into focus the safety to be exercised in the entire process of generation, 

transmission and distribution and the end use of electrical energy. safety management and 

monitoring system has to ensure: 

▪ safety of self 

▪ safety of consumer  

▪ safety of equipment and apparatus and building 

▪ continuous reliability of supply 

▪ safety of fellow workmen 

▪ safety of general public 

• The safety of the equipment is generally provided by the use of protective devices such as 

switchgear and control gear, fuses, relays etc. 

• Safety of the personnel is ensured not only by employing protective devices but also by 

educating them about the safety precautions and practices that are required for 

installation, maintenance and operation of the electrical equipment. 

• in the standards on personnel safety various requirements on design and construction 

details of the equipment have been laid down with a view to ensure protection from 

shock as well as protection from fire hazards under abnormal conditions. for ensuring a 

safe electrical environment it is essential that the products conforms to these specified 

requirements and the instructions and guidelines laid down in standards codes are known 

and practiced at all times by all concerned. 

• Follow the safety rules faithfully 

• Take permission from authorized person for doing specific work. 

• Make sure of switch-off the supply from both ends. The switching-off and switching-on 

should be as per safety rules and with prior permission of the authorized person. 

• The repair / maintenance work of high voltage apparatus should not be undertaken unless 

the apparatus is made DEAD and isolators are open and locked. 

• Place caution notice and danger notices near the work place and near the switching 

terminals. 

• Keep barriers, ropes around the section under maintenance to clearly indicate 

maintenance zone and boundary of the neighbouring live zone. 



• Earth the various metallic parts of structures, bus sections, conducting parts etc. at two or 

more places before commencing the maintenance work. 

• Be familiar with circuit and auxiliary supply circuits, switch-off both. 

• The recommended precautions to be taken before working on high voltage apparatus: 

✓ No person shall undertake any repairs, maintenance, cleaning, alteration of 

such work on any part of high voltage apparatus unless such parts of the 

apparatus are DEAD. 

✓ Isolate and all practicable steps taken to lock off from live conductors. 

✓ Efficiently connected to earth at all points of disconnections of supply to 

such apparatus or between such points and the point of work (caution 

notices). 

✓ Screen wherever necessary to prevent danger and danger notice fixed. 

✓ Released for work by the issue of a permit to work or sanction for test. 

✓ And unless such person if fully conversant with the nature and also the 

extend of the work to be done. 

✓ It is the duty of the person issuing the permit to work or sanction for test to 

ensure that the foregoing provision are complied with. 

✓ Cleaning and painting or earths metal enclosures , connections of circuits 

to or from live high voltage systems live line testing and live insulators 

washing may be carried out by only in accordance with the special 

instruction relating to these purposes issued by the chief engineer. 

✓ Live line work on high voltage overhead line may be carried out in 

accordance with rule. 

✓ Where the design of apparatus precludes the strict compliance with all 

details of these precautions the work shall be carried out to the instructions 

of a senior authorized person who must be present and after agreement 

with the control engineer. 

• Check the safety clearances between nearest live points and other physical objects during 

maintenance (ladder platforms, lifting devices, metal bars etc.) safety clearances must 

always be maintained. Otherwise the flashovers can result. Keep screens between live 

zones and maintenance zones. 



• Prohibit work on live medium and low voltage apparatus conductors or equivalent. 

  



References for further reading: 

1. The Factories Act, 1948. 

2. The Electricity Act, 2003. 

3. Central Electricity Authority (Measures relating to Safety and Electric Supply) 

Regulations, 2010. 

4. Centra1 Electricity Authority (Safety Requirements for Construction, Operation and 

Maintenance of Electrical Plants and Electric Lines) Regulations, 2011. 

5. IS 302 Series: Safety of House-holds and similar Electrical Appliances 

6. IS 5216:1982- Guide for Safety Procedure and Practice in Electrical Works. 

7. IS 732:1989- Code of Practice for Electrical Wiring Installations. 

8. IS 2309: 1989- Code of Practice for the Protection of Building and Allied Structure 

Against Lightning. 

9. IS 3043:1987 Code of Practice for Earthing 

10. IS 7689:1989 Guide for control of undesirable Static Electricity. 

11. IS 8437:1983 Effects of Current passing through Human Body. 

12. SP(30): 1986 National Electrical Code.  

13. Guide to effects of current on human beings and livestock (IEC TS 60479);  

14. Requirements for electrical installations (BS 7671);  

15. Guide for grounding: IEE-80- Guide for Safety in Alternating current substations 

grounding. 

16. Safety of equipment electrically connected to a telecommunications network (IEC 

62151). 

17. Health and Safety (Training for Employment) Regulations 1990 (SI 1990/1380). 

18. British Standard Codes of Practice Advice on inspection and testing is given in BS 7671.  

19. Absolute/reasonably practicable:  

The meaning of reasonably practicable has been well established in law. 

Absolute:  

If the requirement in a regulation is ‘absolute’, for example, if the requirement is not 

qualified by the words ‘so far as is reasonably practicable’, the requirement must be met 

regardless of cost or any other consideration.  

 Reasonably practicable:  

Generally, you should do everything ‘reasonably practicable’ to protect people from 

harm. This means balancing the level of risk against the measures needed to control 

the real risk in terms of money, time or trouble. However, you do not need to take 

action if it would be grossly disproportionate to the level of risk.  

In the context of the Regulations, where the risk is very often that of death, eg. from 

electrocution, and where the nature of the precautions which can be taken are so often 

very simple and cheap, eg. insulation, the level of duty to prevent that danger approaches 

that of an absolute duty.  

20. The word ‘construction’ has a wide application. It may be considered to cover the 

physical condition and arrangement of the components of a system at any time during 



its life. It will include aspects such as the design of the system and the equipment 

comprising that system.  

In assessing the suitability of the construction of electrical systems, consideration should 

be given to all likely or reasonably foreseeable conditions of actual application or use of 

the electrical equipment in the system. This will include the testing, commissioning, 

operation and maintenance of the equipment throughout the life of the system.  

In particular, you should consider:  

(a) the manufacturer’s assigned or other certified rating of the equipment;  

(b) the likely load and fault conditions;  

(c) the need for suitable electrical protective devices;  

(d) the fault level at the point of supply and the ability of the equipment and the 

protective devices to handle likely fault conditions;  

(e) any contribution to the fault level from the connected loads such as from 

motors;  

(f) the environmental conditions which will have a bearing on the mechanical 

strength and protection required of the equipment;  

(g) the user’s requirements of the installation;  

(h) the risks that a system may create to adjacent work activities and the public;  

(i) the manner in which commissioning, testing and subsequent maintenance or other 

work may need to be carried out.  
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THE EMPLOYEE’S COMPENSATION ACT,1923 
[as amended through EC(Amendment)Act,2017] 

 
PREAMBLE.- 

An Act to provide for the payment by certain classes of employers to their *[Employees] of compensation 

for injury by accident. 

Whereas it is expedient to provide for the payment by certain classes of employers to their workmen of 

compensation for injury by accident; 

It is hereby enacted as follows:-- 

 

1. Short title, extent and commencement.-(1) This Act may be called the *[Employee's] Compensation 

Act, 1923. 
(2) It extends to the whole of India . 

(3) It shall come into force on the first day of July, 1924. 

 

2. Definitions.- (1) In this Act, unless there is anything repugnant in the subject or context,-- 

 
(a) Omitted by Act 8 of 1959 

(b) "Commissioner" means a Commissioner for *[employee]'s Compensation appointed under section 20; 

(c) "compensation" means compensation as provided for by this Act; 

(d) "dependant" means any of the following relatives of deceased *[employee], namely:-- 

(i) a widow, a minor legitimate or adopted son, an unmarried legitimate or adopted daughter or a 

widowed mother; and 

(ii) if wholly dependant on the earnings of the *[employee] at the time of his death, a son or a daughter 

who has attained the age of 18 years and who is infirm; 

(iii) if wholly or in part dependant on the earnings of the *[employee] at the time of his death,-- 

(a) a widower, 

(b) a parent other than a widowed mother, 

(c) a minor illegitimate son, an unmarried illegitimate daughter or a daughter legitimate or illegitimate or 

adopted if married and a minor or if widowed and a minor, 
(d) a minor brother or an unmarried sister or a widowed sister if a minor, 

(e) a widowed daughter-in-law, 

(f) a minor child of a pre-deceased son, 

(g) a minor child of a pre-deceased daughter where no parent of the child is alive, or 

(h) a paternal grandparent if no parent of the *[employee] is alive; 

Explanation.--For the purposes of sub-clause (ii) and items (f) and (g) of sub-clause (iii), references to a 

son, daughter or child include an adopted son, daughter or child respectively. 
*[(dd) "employee" means a person, who is-- 

(i) a railway servant as defined in clause (34) of section 2 of the Railways Act, 1989 (24 of 1989), not 

permanently employed in any administrative district or sub-divisional office of a railway and not 

employed in any such capacity as is specified in Schedule II; or 

(ii) (a) a master, seaman or other members of the crew of a ship, 
(b) a captain or other member of the crew of an aircraft, 

(c) a person recruited as driver, helper, mechanic, cleaner or in any other capacity in connection with a 

motor vehicle, 

(d) a person recruited for work abroad by a company, and who is employed outside India in any such 

capacity as is specified in Schedule II and the ship, aircraft or motor vehicle, or company, as the case may 

be, is registered in India; or 

(iii) employed in any such capacity as is specified in Schedule II, whether the contract of employment 

was made before or after the passing of this Act and whether such contract is expressed or implied, oral or 
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in writing; but does not include any person working in the capacity of a member of the Armed Forces of 

the Union; and any reference to any employee who has been injured shall, where the employee is dead, 

include a reference to his dependants or any of them;] 

(e) "employer" includes anybody of persons whether incorporated or not and any managing agent of an 

employer and the legal representative of a deceased employer, and, when the services of a *[employee] 

are temporarily lent or let on hire to another person by the person with whom the *[employee] has entered 

into a contract of service or apprenticeship, means such other person while the *[employee] is working 

for him; 

(f) "managing agent" means any person appointed or acting as the representative of another person for the 

purpose of carrying on such other person's trade or business, but does not include an individual manager 

subordinate to an employer; 
(ff) "minor" means a person who has not attained the age of eighteen years; 

(g) "partial disablement" means, where the disablement is of a temporary nature, such disablement as 

reduces the earning capacity of a *[employee] in any employment in which he was engaged at the time of 

the accident resulting in the disablement, and, where the disablement is of a permanent nature, such 

disablement as reduces his earning capacity in every employment which he was capable of undertaking at 

that time: provided that every injury specified [in Part II of Schedule I] shall be deemed to result in 

permanent partial disablement; 

(h) "prescribed" means prescribed by rules made under this Act; 

(i) "qualified medical practitioner" means any person registered under any Central Act, Provincial Act, or 

an Act of the Legislature of a State providing for the maintenance of a register of medical practitioners, 

or, in any area where no such last-mentioned Act is in force, any person declared by the State 

Government, by notification in the Official Gazette, to be a qualified medical practitioner for the purposes 

of this Act; 

(j) Omitted by Act 15 of 1933 

(k) "seaman" means any person forming part of the crew of any ship, but does not include the master of 

the ship; 

(l) "total disablement" means such disablement, whether of a temporary or permanent nature, as 

incapacitates a *[employee] for all work which he was capable of performing at the time of the accident 

resulting in such disablement: 

Provided that permanent total disablement shall be deemed to result from every injury specified in Part I 

of Schedule I or from any combination of injuries specified in Part II thereof where the aggregate 

percentage of the loss of earning capacity, as specified in the said Part II against those injuries, amounts to 

one hundred per cent. or more; 

(m) "wages", includes any privilege or benefit which is capable of being estimated in money, other than a 

travelling allowance or the value of any travelling concession or a contribution paid by the employer of a 

*[employee] towards any pension or provident fund or a sum paid to a *[employee] to cover any special 

expenses entailed on him by the nature of his employment; 
(n) Omitted by Act 45 of 2009 

(2) The exercise and performance of the powers and duties of a local authority or of any department 

acting on behalf of the Government shall, for the purposes of this Act, unless a contrary intention appears, 

be deemed to be the trade or business of such authority or department. 

(3) The Central Government or the State Government, by notification in the Official Gazette, after giving 

not less than three months' notice of its intention so to do, may, by a like notification, add to Schedule II 

any class of persons employed in any occupation which it is satisfied is a hazardous occupation, and the 

provisions of this Act shall thereupon apply, in case of a notification by the Central Government, within 

the territories to which the Act extends, or, in the case of a notification by the State Government, within 

the State, to such classes of persons: 

Provided that in making addition, the Central Government or the State Government, as the case 

may be, may direct that the provisions of this Act shall apply to such classes of persons in respect of 

specified injuries only 
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3. Employer's liability for compensation.- (1) If personal injury is caused to a *[employee] by accident 

arising out of and in the course of his employment, his employer shall be liable to pay compensation in 

accordance with the provisions of this Chapter: 

Provided that the employer shall not be so liable -- 

(a) in respect of any injury which does not result in the total or partial disablement of the *[employee] for 

a period exceeding three days; 

(b) in respect of any injury, not resulting in death or permanent total disablement caused by an accident 

which is directly attributable to— 
(i) the *[employee] having been at the time thereof under the influence of drink or drugs, or 

(ii) the wilful disobedience of the *[employee] to an order expressly given, or to a rule expressly framed, 

for the purpose of securing the safety of *[employees], or 

(iii) the wilful removal or disregard by the *[employee] of any safety guard or other device which he 

knew to have been provided for the purpose of securing the safety of *[employee], 

(c) Omitted by Act 5 of 1929. 

(2) If an *[employee] employed in any employment specified in Part A of Schedule III contracts any 

disease specified therein as an occupational disease peculiar to that employment, or if a *[employee], 

whilst in the service of an employer in whose service he has been employed for a continuous period of not 

less than six months (which period shall not include a period of service under any other employer in the 

same kind of employment) in any employment specified in Part B of Schedule III, contracts any disease 

specified therein as an occupational disease peculiar to that employment, or if a *[employee] whilst in the 

service of one or more employers in any employment specified in Part C of Schedule III for such 

continuous period as the Central Government may specify in respect of each such employment, contracts 

any disease specified therein as an occupational disease peculiar to that employment, the contracting of 

the disease shall be deemed to be an injury by accident within the meaning of this section and, unless the 

contrary is proved, the accident shall be deemed to have arisen out of, and in the course of, the 

employment: 
Provided that if it is proved,-- 

(a) that an *[employee] whilst in the service of one or more employers in any employment specified in 

Part C of Schedule III has contracted a disease specified therein as an occupational disease peculiar to that 

employment during a continuous period which is less than the period specified under this sub-section for 

that employment; and 

(b) that the disease has arisen out of and in the course of the employment, the contracting of such disease 

shall be deemed to be an injury by accident within the meaning of this section: 

Provided further that if it is proved that a *[employee] who having served under any employer in 

any employment specified in Part B of Schedule III or who having served under one or more employers in 

any employment specified in Part C of that Schedule, for a continuous period specified under this sub- 

section for that employment and he has after the cessation of such service contracted any disease specified 

in the said Part B or the said Part C, as the case may be, as an occupational disease peculiar to the 

employment and that such disease arose out of the employment, the contracting of the disease shall be 

deemed to be an injury by accident within the meaning of this section. 

(2A) If a *[employee] employed in any employment specified in Part C of Schedule III contracts any 

occupational disease peculiar to that employment, the contracting whereof is deemed to be an injury by 

accident within the meaning of this section, and such employment was under more than one employer, all 

such employers shall be liable for the payment of the compensation in such proportion as the 

Commissioner may, in the circumstances, deem just. 

(3) The Central Government or the State Government, after giving, by notification in the Official Gazette, 

not less than three months' notice of its intention so to do, may, by a like notification, add any description 

of employment to the employments specified in Schedule III and shall specify in the case of employments 

so added the diseases which shall be deemed for the purposes of this section to be occupational diseases 

peculiar to those employments respectively, and thereupon the provisions of sub-section (2) shall apply, 
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in the case of a notification by the Central Government, within the territories to which this Act extends or, 

in case of a notification by the State Government, within the State as if such diseases had been declared 

by this Act to be occupational diseases peculiar to those employments. 

(4) Save as provided by sub-sections (2), (2A)] and (3) no compensation shall be payable to a 

*[employee] in respect of any disease unless the disease is directly attributable to a specific injury by 

accident arising out of and in the course of his employment. 

(5) Nothing herein contained shall be deemed to confer any right to compensation on a *[employee] in 

respect of any injury if he has instituted in a Civil Court a suit for damages in respect of the injury against 

the employer or any other person; and no suit for damages shall be maintainable by a *[employee] in any 

Court of law in respect of any injury-- 
(a) if he has instituted a claim to compensation in respect of the injury before a Commissioner; or 

(b) if an agreement has been come to between the *[employee] and his employer providing for the 

payment of compensation in respect of the injury in accordance with the provisions of this Act. 

 

4. Amount of compensation.- (1) Subject to the provisions of this Act, the amount of compensation shall 

be as follows, namely:-- 

(a) where death results an from the injury :  an amount equal to fifty per cent. of the monthly wages of  

the deceased *[employee] multiplied by the relevant factor; or an amount of *[one lakh and twenty 

thousand rupees], whichever is more; 

(b) where permanent total disablement results from the injury : an amount equal to sixty per cent. of the 

monthly wages of the injured *[employee] multiplied by the relevant factor; *[one lakh and twenty 

thousand rupees], whichever is more; 

*[Provided that the Central Government may, by notification in the Official Gazette, from time to time, 

enhance the amount of compensation mentioned in clauses (a) and (b).] 

Explanation I.--For the purposes of clause (a) and clause (b), "relevant factor", in relation to a 

*[employee] means the factor specified in the second column of Schedule IV against the entry in the first 

column of that Schedule specifying the number of years which are the same as the completed years of the 

age of the *[employee] on his last birthday immediately preceding the date on which the compensation 

fell due. 
Explanation II .- Omitted by Act 45 of 2009. 

(c) where permanent partial disablement result from the injury: 

(i) in the case of an injury specified in Part II of Schedule I, such percentage of the compensation which 

would have been payable in the case of permanent total disablement as is specified therein as being the 

percentage of the loss of earning capacity caused by that injury; and 

(ii) in the case of an injury not specified in Schedule I, such percentage of the compensation payable in 

the case of permanent total disablement as is proportionate to the loss of earning capacity (as assessed by 

the qualified medical practitioner) permanently caused by the injury; 

Explanation I.--Where more injuries than one are caused by the same accident, the amount of 

compensation payable under this head shall be aggregated but not so in any case as to exceed the amount 

which would have been payable if permanent total disablement had resulted from the injuries. 

Explanation II.--In assessing the loss of earning capacity for the purpose of sub-clause (ii), the qualified 

medical practitioner shall have due regard to the percentages of loss of earning capacity in relation to 

different injuries specified in Schedule I; 

(d) where temporary disablement, whether total or partial, results from the injury : a half monthly 

payment of the sum equivalent to twenty-five per cent. of monthly wages of the *[employee], to be paid 

in accordance with the provisions of sub-section (2). 

(1A) Notwithstanding anything contained in sub-section (1), while fixing the amount of compensation 

payable to a *[employee] is respect of an accident occurred outside India, the Commissioner shall take 

into account the amount of compensation, if any, awarded to such *[employee] in accordance with the 

law of the country in which the accident occurred and shall reduce the amount fixed by him by the 

amount of compensation awarded to the *[employee] in accordance with the law of that country.] 
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*[(1B) The Central Government may, by notification in the Official Gazette, specify, for the purposes of 

sub-section (I), such monthly wages in relation to an employee as it may consider necessary.] 

(2) The half-monthly payment referred to in clause (d) of sub-section (1) shall be payable on the sixteenth 

day -- 

(i) from the date of disablement where such disablement lasts for a period of twenty-eight days or more, 

or 

(ii) after the expiry of a waiting period of three days from the date of disablement where such disablement 

lasts for a period of less than twenty-eight days; and thereafter half-monthly during the disablement or 

during a period of five years, whichever period is shorter: 

Provided that-- 

(a) there shall be deducted from any lump sum or half-monthly payments to which the *[employee] is 

entitled the amount of any payment or allowance which the *[employee] has received from the employer 

by way of compensation during the period of disablement prior to the receipt of such lump sum or of the 

first half-monthly payment, as the case may be; and 

(b) no half-monthly payment shall in any case exceed the amount, if any, by which half the amount of the 

monthly wages of the *[employee] before the accident exceeds half the amount of such wages which he is 

earning after the accident. 

Explanation.--Any payment or allowance which the *[employee] has received from the employer towards 

his medical treatment shall not be deemed to be a payment or allowance received by him by way of 

compensation within the meaning of clause (a) of the proviso. 

*[(2A) The employee shall be reimbursed the actual medical expenditure incurred by him for treatment of 

injuries caused during course of employment.] 

(3) On the ceasing of the disablement before the date on which any half-monthly payment falls due there 

shall be payable in respect of that half-month a sum proportionate to the duration of the disablement in 

that half-month. 

(4) If the injury of the *[employee] results in his death, the employer shall, in addition to the 

compensation under sub-section (1), deposit with the Commissioner a sum of *[not less than five 

thousand rupees] for payment of the same to the eldest surviving dependant of the *[employee] towards 

the expenditure of the funeral of such *[employee] or where the *[employee] did not have a dependant or 

was not living with his dependant at the time of his death to the person who actually incurred such 

expenditure.] 

*[Provided that the Central Government may, by notification in the Official Gazette, from time to time, 

enhance the amount specified in this sub-section.] 

 

4A. Compensation to be paid when due and penalty for default.- (1) Compensation under section 4 

shall be paid as soon as it falls due. 

(2) In cases where the employer does not accept the liability for compensation to the extent claimed, he 

shall be bound to make provisional payment based on the extent of liability which he accepts, and, such 

payment shall be deposited with the Commissioner or made to the *[employee], as the case may be, 

without prejudice to the right of the*[employee] to make any further claim. 

(3) Where any employer is in default in paying the compensation due under this Act within one month 

from the date it fell due, the Commissioner shall-- 

(a) direct that the employer shall, in addition to the amount of the arrears, pay simple interest thereon at 

the rate of twelve per cent. per annum or at such higher rate not exceeding the maximum of the lending 

rates of any scheduled bank as may be specified by the Central Government, by notification in the 

Official Gazette, on the amount due; and 

(b) if, in his opinion, there is no justification for the delay, direct that the employer shall, in addition to the 

amount of the arrears and interest thereon, pay a further sum not exceeding fifty per cent, of such amount 

by way of penalty: 

Provided that an order for the payment of penalty shall not be passed under clause (b) without 

giving a reasonable opportunity to the employer to show cause why it should not be passed. 
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Explanation.--For the purposes of this sub-section, "scheduled bank" means a bank for the time being 

included in the Second Schedule to the Reserve Bank of India Act, 1934 (2 of 1934). 

(3A) The interest and the penalty payable under sub-section (3) shall be paid to the *[employee] or his 

dependant, as the case may be. 

 

5. Method of calculating wages.- In this Act and for the purposes thereof the expression "monthly 

wages" means the amount of wages deemed to be payable for a month's service (whether the wages are 

payable by the month or by whatever other period or at piece rates), and calculated as follows, namely:-- 

(a) where the *[employee] has, during a continuous period of not less than twelve months immediately 

preceding the accident, been in the service of the employer who is liable to pay compensation, the 

monthly wages of the *[employee] shall be one-twelfth of the total wages which have fallen due for 

payment to him by the employer in the last twelve months of that period; 

(b) where the whole of the continuous period of service immediately preceding the accident during which 

the *[employee] was in the service of the employer who is liable to pay the compensation was less than 

one month, the monthly wages of the *[employee] shall be the average monthly amount which, during the 

twelve months immediately preceding the accident, was being earned by a *[employee] employed on the 

same work by the same employer, or, if there was no *[employee] so employed, by a *[employee] 

employed on similar work in the same locality; 

(c) in other cases [including cases in which it is not possible for want of necessary information to 

calculate the monthly wages under clause (b)], the monthly wages shall be thirty times the total wages 

earned in respect of the last continuous period of service immediately preceding the accident from the 

employer who is liable to pay compensation, divided by the number of days comprising such period. 

Explanation.--A period of service shall, for the purposes of this section be deemed to be continuous which 

has not been interrupted by a period of absence from work exceeding fourteen days. 

(2)- omitted by Act 15 of 1933 

 

6. Review.- (1) Any half-monthly payment payable under this Act, either under an agreement between the 

parties or under the order of a Commissioner, may be reviewed by the Commissioner, on the application 

either of the employer or of the *[employee] accompanied by the certificate of a qualified medical 

practitioner that there has been a change in the condition of the workman or, subject to rules made under 

this Act, on application made without such certificate. 

(2) Any half-monthly payment may, on review under this section, subject to the provisions of this Act, be 

continued, increased, decreased or ended, or if the accident is found to have resulted in permanent 

disablement, be converted to the lump sum to which the workman is entitled less any amount which he 

has already received by way of half-monthly payments. 

 

7. Commutation of half-monthly payments.- Any right to receive half-monthly payments may, by 

agreement between the parties or, if the parties cannot agree and the payments have been continued for 

not less than six months, on the application of either party to the Commissioner, be redeemed by the 

payment of a lump sum of such amount as may be agreed to by the parties or determined by the 

Commissioner, as the case may be. 

 

8. Distribution of compensation.- (1) No payment of compensation in respect of a *[employee] whose 

injury has resulted in death, and no payment of a lump sum as compensation to a woman or a person 

under a legal disability, shall be made otherwise than by deposit with the Commissioner, and no such 

payment made directly by an employer shall be deemed to be a payment of compensation: 

Provided that, in the case of a deceased *[employee], an employer may make to any dependant 

advances on account of compensation of an amount equal to three months' wages of such *[employee] 

and so much of such amount] as does not exceed the compensation payable to that dependant shall be 

deducted by the Commissioner from such compensation and repaid to the employer. 
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(2) Any other sum amounting to not less than ten rupees which is payable as compensation may be 

deposited with the Commissioner on behalf of the person entitled thereto. 

(3) The receipt of the Commissioner shall be a sufficient discharge in respect of any compensation 

deposited with him. 
(4) On the deposit of any money under sub-section (1), as compensation in respect of a deceased 

*[employee] the Commissioner shall, if he thinks necessary, cause notice to be published or to be served 

on each dependant in such manner as he thinks fit, calling upon the dependants to appear before him on 

such date as he may fix for determining the distribution of the compensation. If the Commissioner is 

satisfied after any inquiry which he may deem necessary, that no dependant exists, he shall repay the 

balance of the money to the employer by whom it was paid. The Commissioner shall, on application by 

the employer, furnish a statement showing in detail all disbursements made. 

(5) Compensation deposited in respect of a deceased *[employee] shall, subject to any deduction made 

under sub-section (4), be apportioned among the dependants of the deceased *[employee] or any of them 

in such proportion as the Commissioner thinks fit, or may, in the discretion of the Commissioner, be 

allotted to any one dependant. 

(6) Where any compensation deposited with the Commissioner is payable to any person, the 

Commissioner shall, if the person to whom the compensation is payable is not a woman or a person under 

a legal disability, and may, in other cases, pay the money to the person entitled thereto. 

(7) Where any lump sum deposited with the Commissioner is payable to a woman or a person under a 

legal disability, such sum may be invested, applied or otherwise dealt with for the benefit of the woman, 

or of such person during his disability, in such manner as the Commissioner may direct; and where a half- 

monthly payment is payable to any person under a legal disability, the Commissioner may, of his own 

motion or on an application made to him in this behalf, order that the payment be made during the 

disability to any dependant of the *[employee] or to any other person, whom the Commissioner thinks 

best fitted to provide for the welfare of the *[employee]. 

(8) Where, on application made to him in this behalf or otherwise, the Commissioner is satisfied that, on 

account of neglect of children on the part of a parent or on account of the variation of the circumstances 

of any dependant or for any other sufficient cause, an order of the Commissioner as to the distribution of 

any sum paid as compensation or as to the manner in which any sum payable to any such dependant is to 

be invested, applied or otherwise dealt with, ought to be varied, the Commissioner may make such orders 

for the variation of the former order as he thinks just in the circumstances of the case: 

Provided that no such order prejudicial to any person shall be made unless such person has been given an 

opportunity of showing cause why the order should not be made, or shall be made in any case in which it 

would involve the repayment by a dependant of any sum already paid to him. 

(9) Where the Commissioner varies any order under sub-section (8) by reason of the fact that payment of 

compensation to any person has been obtained by fraud, impersonation or other improper means, any 

amount so paid to or on behalf of such person may be recovered in the manner hereinafter provided in 

section 31. 

 
9. Compensation not to be assigned, attached or charged.- Save as provided by this Act no lump sum 

or half-monthly payment payable under this Act shall in any way be capable of being assigned or charged 

or be liable to attachment or pass to any person other than the *[employee] by operation of law nor shall 

any claim be set off against the same. 

 
10. Notice and claim.- (1) No claim for compensation shall be entertained by a Commissioner unless 

notice of the accident has been given in the manner hereinafter provided as soon as practicable after the 

happening thereof and unless the claim is preferred before him within two years of the occurrence of the 

accident or in case of death within two years from the date of death: 

Provided that where the accident is the contracting of a disease in respect of which the provisions 

of sub-section (2) of section 3 are applicable, the accident shall be deemed to have occurred on the first of 
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the days during which the *[employee] was continuously absent from work in consequence of the 

disablement caused by the disease: 

Provided further that in case of partial disablement due to the contracting of any such disease and 

which does not force the *[employee] to absent himself from work, the period of two years shall be 

counted from  the  day  the  *[employee]  gives  notice  of  the  disablement  to  his  employer: 

Provided further that if a *[employee] who, having been employed in an employment for a 

continuous period, specified under sub-section (2) of section 3 in respect of that employment, ceases to be 

so employed and develops symptoms of an occupational disease peculiar to that employment within two 

years of the cessation of employment, the accident shall be deemed to have occurred on the day on which 
the symptoms were first detected: 

Provided further that the want of or any defect or irregularity in a notice shall not be a bar to the 

entertainment of a claim— 

(a) if the claim is preferred in respect of the death of a *[employee] resulting from an accident which 

occurred on the premises of the employer, or at any place where the *[employee] at the time of the 

accident was working under the control of the employer or of any person employed by him, and the 

*[employee] died on such premises or at such place, or on any premises belonging to the employer, or 

died without having left the vicinity of the premises or place where the accident occurred, or 

(b) if the employer or any one of several employers or any person responsible to the employer for the 

management of any branch of the trade or business in which the injured *[employee] was employed had 

knowledge of the accident from any other source at or about the time when it occurred: 

Provided further that the Commissioner may entertain and decide any claim to compensation in 

any case notwithstanding that the notice has not been given, or the claim has not been preferred, in due 

time as provided in this subsection, if he is satisfied that the failure so to give the notice or prefer the 

claim, as the case may be, was due to sufficient cause. 

(2) Every such notice shall give the name and address of the person injured and shall state in ordinary 

language the cause of the injury and the date on which the accident happened, and shall be served on the 

employer or upon any one of several employers, or upon any person responsible to the employer for the 

management of any branch of the trade or business in which the injured *[employee] was employed. 

(3) The State Government may require that any prescribed class of employers shall maintain at their 

premises at which *[employees] are employed a notice book, in the prescribed form, which shall be 

readily accessible at all reasonable times to any injured *[employee] employed on the premises and to any 

person acting bona fide on his behalf. 

(4) A notice under this section may be served by delivering it at, or sending it by registered post addressed 

to, the residence or any office or place of business of the person on whom it is to be served, or, where a 

notice-book is maintained, by entry in the notice-book. 

 

10A. Power to require from employers statements regarding fatal accidents.- (1) Where a 

Commissioner receives information from any source that a *[employee] has died as a result of an accident 

arising out of and in the course of his employment, he may send by registered post a notice to the 

*[employee]'s employer requiring him to submit, within thirty days of the service of the notice, a 

statement, in the prescribed form, giving the circumstances attending the death of the *[employee], and 

indicating whether, in the opinion of the employer, he is or is not liable to deposit compensation on 

account of the death. 

(2) If the employer is of opinion that he is liable to deposit compensation, he shall make the deposit 

within thirty days of the service of the notice. 

(3) If the employer is of opinion that he is not liable to deposit compensation, he shall in his statement 

indicate the grounds on which he disclaims liability. 

(4) Where the employer has so disclaimed liability, the Commissioner, after such inquiry as he may think 

fit, may inform any of the dependants of the deceased *[employee] that it is open to the dependants to 

prefer a claim for compensation, and may give them such other further information as he may think fit. 
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10B. Reports of fatal accidents and serious bodily injuries.- (1) Where, by any law for the time being 

in force, notice is required to be given to any authority, by or on behalf of an employer, of any accident 

occurring on his premises which results in death or serious bodily injury, the person required to give the 

notice shall, within seven days of the death or serious bodily injury, send a report to the Commissioner 

giving the circumstances attending the death or serious bodily injury: 

Provided that where the State Government has so prescribed the person required to give the 

notice may instead of sending such report to the Commissioner send it to the authority to whom he is 

required to give the notice. 

Explanation.--"Serious bodily injury" means an injury which involves, or in all probability will involve 

the permanent loss of the use of, or permanent injury to, any limb, or the permanent loss of or injury to 

the sight or hearing, or the fracture of any limb, or the enforced absence of the injured person from work 

for a period exceeding twenty days. 

(2) The State Government may, by notification in the Official Gazette, extend the provisions of sub- 

section (1) to any class of premises other than those coming within the scope of that sub-section, and may, 

by such notification, specify the persons who shall send the report to the Commissioner. 

(3) Nothing in this section shall apply to factories to which the Employees' State Insurance Act, 1948 (34 

of 1948), applies. 

 

11. Medical examination.- (1) Where a *[employee] has given notice of an accident, he shall, if the 

employer, before the expiry of three days from the time at which service of the notice has been effected 

offers to have him examined free of charge by a qualified medical practitioner, submit himself for such 

examination, and any *[employees] who is in receipt of a half-monthly payment under this Act shall, if so 

required, submit himself for such examination from time to time: 

Provided that a *[employee] shall not be required to submit himself for examination by a medical 

practitioner otherwise than in accordance with rules made under this Act, or at more frequent intervals 

than may be prescribed. 

(2) If a *[employee], on being required to do so by the employer under subsection (1) or by the 

Commissioner at any time, refuses to submit himself for examination by a qualified medical practitioner 

or in any way obstructs the same, his right to compensation shall be suspended during the continuance of 

such refusal or obstruction unless, in the case of refusal, he was prevented by any sufficient cause from so 

submitting himself. 

(3) If a *[employee], before the expiry of the period within which he is liable under sub-section (1) to be 

required to submit himself for medical examination, voluntarily leaves without having been so examined 

the vicinity of the place in which he was employed, his right to compensation shall be suspended until he 

returns and offers himself for such examination. 

(4) Where a *[employee], whose right to compensation has been suspended under sub-section (2) or sub- 

section (3), dies without having submitted himself for medical examination as required by either of those 

sub-sections, the Commissioner may, if he thinks fit, direct the payment of compensation to the 

dependants of the deceased*[employee]. 

(5) Where under sub-section (2) or sub-section (3) a right to compensation is suspended, no compensation 

shall be payable in respect of the period of suspension, and, if the period of suspension commences before 

the expiry of the waiting period referred to in clause (d) of sub-section (1) of section 4, the waiting period 

shall be increased by the period during which the suspension continues. 

(6) Where an injured *[employee] has refused to be attended by a qualified medical practitioner whose 

services have been offered to him by the employer free of charge or having accepted such offer has 

deliberately  disregarded  the  instructions  of  such  medical  practitioner,  then,  if  it  is  proved  that  the 

*[employee] has not thereafter been regularly attended by a qualified medical practitioner or having been 

so attended has deliberately failed to follow his instructions and that such refusal, disregard or failure was 

unreasonable in the circumstances of the case and that the injury has been aggravated thereby, the injury 

and resulting disablement shall be deemed to be of the same nature and duration as they might reasonably 
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have been expected to be if the *[employee] had been regularly attended by a qualified medical 

practitioner whose instructions he had followed, and compensation, if any, shall be payable accordingly. 

 

12. Contracting.- (1) Where any person (hereinafter in this section referred to as the principal) in the 

course of or for the purposes of his trade or business contracts with any other person (hereinafter in this 

section referred to as the contractor) for the execution by or under the contractor of the whole or any part 

of any work which is ordinarily part of the trade or business of the principal, the principal shall be liable 

to pay to any *[employee] employed in the execution of the work any compensation which he would have 

been liable to pay if that *[employee] had been immediately employed by him; and where compensation 

is claimed from the principal, this Act shall apply as if references to the principal were substituted for 

references to the employer except that the amount of compensation shall be calculated with reference to 

the wages of the *[employee] under the employer by whom he is immediately employed. 

(2) Where the principal is liable to pay compensation under this section, he shall be entitled to be 

indemnified by the contractor, or any other person from whom the *[employee] could have recovered 

compensation and where a contractor who is himself a principal is liable to pay compensation or to 

indemnify a principal under this section he shall be entitled to be indemnified by any person standing to 

him in the relation of a contractor from whom the *[employee] could have recovered compensation] and 

all questions as to the right to and the amount of any such indemnity shall, in default of agreement, be 

settled by the Commissioner. 

(3) Nothing in this section shall be construed as preventing a *[employee] from recovering compensation 

from the contractor instead of the principal. 

(4) This section shall not apply in any case where the accident occurred elsewhere that on, in or about the 

premises on which the principal has undertaken or usually undertakes, as the case may be, to execute the 

work or which are otherwise under his control or management. 

 

13. Remedies of employer against stranger.- Where a *[employee] has recovered compensation in 

respect of any injury caused under circumstances creating a legal liability of some person other than the 

person by whom the compensation was paid to pay damages in respect thereof, the person by whom the 

compensation was paid and any person who has been called on to pay an indemnity under section 12 shall 

be entitled to be indemnified by the person so liable to pay damages as aforesaid. 

 

14. Insolvency of employer.- (1) Where any employer has entered into a contract with any insurers in 

respect of any liability under this Act to any *[employee], then in the event of the employer becoming 

insolvent or making a composition or scheme of arrangement with his creditors or, if the employer is a 

company, in the event of the company having commenced to be wound up, the rights of the employer 

against the insurers as respects that liability shall, notwithstanding anything in any law for the time being 

in force relating to insolvency or the winding up of companies, be transferred to and vest in the 

*[employee], and upon any such transfer the insurers shall have the same rights and remedies and be 

subject to the same liabilities as if they were the employer, so, however, that the insurers shall not be 

under any greater liability to the *[employee] than they would have been under the employer. 

(2) If the liability of the insurers to the *[employee] is less than the liability of the employer to the 

*[employee], the *[employee] may prove for the balance in the insolvency proceedings or liquidation. 

(3) Where in any case such as is referred to in sub-section (1) the contract of the employer with the 

insurers is void or voidable by reason of non-compliance on the part of the employer with any terms or 

conditions of the contract (other than a stipulation for the payment of premia), the provisions of that sub- 

section shall apply as if the contract were not void or voidable, and the insurers shall be entitled to prove 

in the insolvency proceedings or liquidation for the amount paid to the *[employee]: 

Provided that the provisions of this sub-section shall not apply in any case in which the 

*[employee] fails to give the notice to the insurers of the happening of the accident and of any resulting 

disablement as soon as practicable after he becomes aware of the institution of the insolvency or 

liquidation proceedings. 
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(4) There shall be deemed to be included among the debts which under section 49 of the Presidency- 

towns Insolvency Act, 1909 (3 of 1909), or under section 61 of the Provincial Insolvency Act, 1920 (5 of 

1920), or under section 530 of the Companies Act, 1956 (1 of 1956), are in the distribution of the  

property of an insolvent or in the distribution of the assets of a company being wound up to be paid in 

priority to all other debts, the amount due in respect of any compensation the liability wherefor accrued 

before the date of the order of adjudication of the insolvent or the date of the commencement of the 

winding up, as the case may be, and those Acts shall have effect accordingly. 

(5) Where the compensation is a half-monthly payment, the amount due in respect thereof shall, for the 

purposes of this section, be taken to be the amount of the lump sum for which the half-monthly payment 

could, if redeemable, be redeemed if applications were made for that purpose under section 7, and a 

certificate of the Commissioner as to the amount of such sum shall be conclusive proof thereof. 

(6) The provisions of sub-section (4) shall apply in the case of any amount for which an insurer is entitled 

to prove under sub-section (3), but otherwise those provisions shall not apply where the insolvent or the 

company being wound up has entered into such a contract with insurers as is referred to in sub-section  

(1). 

(7) This section shall not apply where a company is wound up voluntarily merely for the purposes of 

reconstruction or of amalgamation with another company. 

 

14A. Compensation to be first charge on assets transferred by employer.- Where an employer 

transfers his assets before any amount due in respect of any compensation, the liability wherefor accrued 

before the date of the transfer, has been paid, such amount shall, notwithstanding anything contained in 

any other law for the time being in force, be a first charge on that part of the assets so transferred as 

consists of immovable property. 

 
15. Special provisions relating to masters and seamen.- This Act shall apply in the case of 

*[employees] who are masters of ships or seamen subject to the following modifications, namely:-- 

(1) The notice of the accident and the claim for compensation may, except where the person injured is the 

master of the ship, be served on the master of the ship as if he were the employer, but where the accident 

happened and the disablement commenced on board the ship, it shall not be necessary for any seaman to 

give any notice of the accident. 

(2) In the case of the death of a master or seaman, the claim for compensation shall be made within one 

year after the news of the death has been received by the claimant or, where the ship has been or is 

deemed to have been lost with all hands, within eighteen months of the date on which the ship was, or is 

deemed to have been, so lost: 

Provided that the Commissioner may entertain any claim to compensation in any case notwithstanding 

that the claim has not been preferred in due time as provided in this sub-section, if he is satisfied that the 

failure so to prefer the claim was due to sufficient cause. 

(3) Where an injured master or seaman is discharged or left behind in any part of India or in any foreign 

country any depositions taken by any Judge or Magistrate in that part or by any Consular Officer in the 

foreign country and transmitted by the person by whom they are taken to the Central Government or any 

State Government shall, in any proceedings for enforcing the claim, be admissible in evidence-- 

(a) if the deposition is authenticated by the signature of the Judge, Magistrate or Consular Officer before 

whom it is made; 

(b) if the defendant or the person accused, as the case may be, had an opportunity by himself or his agent 

to cross-examine the witness; and 

(c) if the deposition was made in the course of a criminal proceeding, on proof that the deposition was 

made in the presence of the person accused, 

and it shall not be necessary in any case to prove the signature or official character of the person 

appearing to have signed any such deposition and a certificate by such person that the defendant or the 

person accused had an opportunity of cross-examining the witness and that the deposition if made in a 
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criminal proceeding was made in the presence of the person accused shall, unless the contrary is proved, 

be sufficient evidence that he had that opportunity and that it was so made. 

(4) No half-monthly payment shall be payable in respect of the period during which the owner of the ship 

is, under any law in force for the time being relating to merchant shipping, liable to defray the expenses of 

maintenance of the injured master or seaman. 

(5) No compensation shall be payable under this Act in respect of any injury in respect of which provision 

is made for payment of a gratuity, allowance or pension under the War Pensions and Detention 

Allowances (Mercantile Marine, etc.) Scheme, 1939, or the War Pensions and Detention Allowances 

(Indian Seamen, etc.) Scheme, 1941, made under the Pensions (Navy, Army, Air Force and Mercantile 

Marine) Act, 1939 (2 & 3 Geo. 6, c. 83), or under the War Pensions and Detention Allowances (Indian 

Seamen) Scheme, 1942, made by the Central Government. 

(6) Failure to give a notice or make a claim or commence proceedings within the time required by this 

Act shall not be a bar to the maintenance of proceedings under this Act in respect of any personal injury, 

if-- 

(a) an application has been made for payment in respect of that injury under any of the schemes referred 

to in the preceding clause, and 

(b) the State Government certifies that the said application was made in the reasonable belief that the 

injury was one in respect of which the scheme under which the application was made makes provision for 

payments, and that the application was rejected or that payments made in pursuance of the application 

were discontinued on the ground that the injury was not such an injury, and 

(c) the proceedings under this Act are commenced within one month from the date on which the said 

certificate of the State Government was furnished to the person commencing the proceedings. 

 

15A. Special provisions relating to captains and other members of crew of aircrafts.- This Act shall 

apply in the case of *[employees] who are captains or other members of the crew of aircrafts subject to 

the following modifications, namely:-- 

(1) The notice of the accident and the claim for compensation may, except where the person injured is the 

captain of the aircraft, be served on the captain of the aircraft and if he were the employer, but where the 

accident happened and the disablement commenced on board the aircraft it shall not be necessary for any 

member of the crew to give notice of the accident. 

(2) In the case of the death of the captain or other member of the crew, the claim for compensation shall 

be made within one year after the news of the death has been received by the claimant or, where the 

aircraft has been or is deemed to have been lost with all hands, within eighteen months of the date on 

which the aircraft was, or is deemed to have been, so lost: 

Provided that the Commissioner may entertain any claim for compensation in any case notwithstanding 

that the claim had not been preferred in due time as provided in this sub-section, if he is satisfied that the 

failure so to prefer the claim was due to sufficient cause. 

(3) Where an injured captain or other member of the crew of the aircraft is discharged or left behind in 

any part of India or in any other country, any depositions taken by any Judge or Magistrate in that part or 

by any Consular Officer in the foreign country and transmitted by the person by whom they are taken to 

the Central Government or any State Government shall, in any proceedings for enforcing the claim, be 

admissible in evidence-- 

(a) if the deposition is authenticated by the signature of the Judge, Magistrate or Consular Officer before 

whom it is made; 

(b) if the defendant or the person accused, as the case may be, had an opportunity by himself or his agent 

to cross-examine the witness; 

(c) if the deposition was made in the course of a criminal proceeding, on proof that the deposition was 

made in the presence of the person accused, 

and it shall not be necessary in any case to prove the signature or official character of the person 

appearing to have signed any such deposition and a certificate by such person that the defendant or the 

person accused had an opportunity of cross-examining the witness and that the deposition if made in a 
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criminal proceeding was made in the presence of the person accused shall, unless the contrary is proved, 

be sufficient evidence that he had that opportunity and that it was so made. 

 

15B. Special provisions relating to employees abroad of companies and motor vehicles.- This Act 

shall apply— 

(i) in the cease of *[employees] who are persons recruited by companies registered in India and working 

as such abroad, and 

(ii) persons sent for work abroad along with motor vehicles registered under the Motor Vehicles Act, 

1988 (59 of 1988) as drivers, helpers, mechanics, cleaners or other *[employees], subject to the following 

modifications, namely:-- 

(1) The notice of the accident and the claim for compensation may be served on the local agent of the 

company, or the local agent of the owner of the motor vehicle, in the country of accident, as the case may 

be. 

(2) In the case of death of the *[employees] in respect of whom the provisions of this section shall 

apply, the claim for compensation shall be made within one year after the news of the death has been 

received by the claimant: 

Provided that the Commissioner may entertain any claim for compensation in any case 

notwithstanding that the claim had not been preferred in due time as provided in this sub-section, if he is 

satisfied that the failure so to prefer the claim was due to sufficient cause. 

(3) Where an injured *[employees] is discharged or left behind in any part of India or in any other 

country any depositions taken by any Judge or Magistrate in that part or by any Consular Officer in the 

foreign country and transmitted by the person by whom they are taken to the Central Government or any 

State Government shall, in any proceedings for enforcing the claims, be admissible in evidence— 

(a) if the deposition is authenticated by the signature of the Judge, Magistrate or Consular Officer before 

whom it is made; 

(b) if the defendant or the person accused, as the case may be, had an opportunity by himself or his agent 

to cross-examine the witness; 

(c) if the deposition was made in the course of a criminal proceeding, on proof that the deposition was 

made in the presence of the person accused, 

and it shall not be necessary in any case to prove the signature or official character of the person 

appearing to have signed any such deposition and a certificate by such person that the defendant or the 

person accused had an opportunity of cross-examining the witness and that the deposition if made in a 

criminal proceeding was made in the presence of the person accused shall, unless the contrary is proved, 

be sufficient evidence that he had that opportunity and that it was so made. 

 
16. Returns as to compensation.- The State Government may, by notification in the Official Gazette, 

direct that every person employing *[employees], or that any specified class of such persons, shall send at 

such time and in such form and to such authority, as may be specified in the notification, a correct return 

specifying the number of injuries in respect of which compensation has been paid by the employer during 

the previous year and the amount of such compensation together with such other particulars as to the 

compensation as the State Government may direct. 

 
17. Contracting out.- Any contract or agreement whether made before or after the commencement of this 

Act, whereby a *[employee] relinquishes any right of compensation from the employer for personal 

injury arising out of or in the course of the employment, shall be null and void in so far as it purports to 

remove or reduce the liability of any person to pay compensation under this Act. 

 

**17A. Every employer shall immediately at the time of employment of an employee, inform the 

employee of his rights to compensation under this Act, in writing as well as through electronic means, in 

English or Hindi or in the official language of the area of employment, as may be understood by the 

employee. 
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18. Proof of age (Repealed).- [Rep. by the Workmen's Compensation (Amendment) Act, 1959 (8 of 

1959), section 11 (w.e.f. 1-6-1959).] 

 

18A. Penalties.- (1) Whoever-- 

(a) fails to maintain a notice-book which he is required to maintain under sub-section (3) of section 10, or 

(b) fails to send to the Commissioner a statement which he is required to send under sub-section (1) of 

section 10A, or 

(c) fails to send a report which he is required to send under section 10B, or 

(d) fails to make a return which he is required to make under section 16 or 

**(e) fails to inform the employee of his rights to compensation as required under section 17A, shall be 

punishable with fine which **shall not be less than fifty thousand rupees but which may extend to one 

lakh rupees. 

(2) No prosecution under this section shall be instituted except by or with the previous sanction of a 

Commissioner, and no Court shall take cognizance of any offence under this section, unless complaint 

thereof is made within six months of the date on which the alleged commission of the offence came to the 

knowledge of the Commissioner. 

 

19. Reference to Commissioners.- (1) If any question arises in any proceedings under this Act as to the 

liability of any person to pay compensation (including any question as to whether a person injured is or is 

not a *[employee]) or as to the amount or duration of compensation (including any question as to the 

nature or extent of disablement), the question shall, in default of agreement, be settled by a 

Commissioner. 

(2) No Civil Court shall have jurisdiction to settle, decide or deal with any question which is by or under 

this Act required to be settled, decided or dealt with by a Commissioner or to enforce any liability 

incurred under this Act. 

 

20. Appointment of Commissioners.- (1) The State Government may, by notification in the Official 

Gazette, appoint any person *[who is or has been a member of a State Judicial Service for a period of not 

less than five years or is or has been for not less than five years an advocate or a pleader or is or has been 

a Gazetted officer for not less than five years having educational qualifications and experience in 

personnel management, human resource development and industrial relations] to be a Commissioner for 
*[employees'] Compensation for such area as may be specified in the notification. 

(2) Where more than one Commissioner has been appointed for any area, the State Government may, by 

general or special order, regulate the distribution of business between them. 

(3) Any Commissioner may, for the purpose of deciding any matter referred to him for decision under this 

Act, choose one or more persons possessing special knowledge of any matter relevant to the matter under 

inquiry to assist him in holding the inquiry. 

(4) Every Commissioner shall be deemed to be a public servant within the meaning of the Indian Penal 

Code (45 of 1860). 

 

21. Venue of proceeding and transfer.- (1) Where any matter under this Act is to be done by or before a 

Commissioner, the same shall, subject to the provisions of this Act and to any rules made hereunder, be 

done by or before the Commissioner for the area in which-- 

(a) the accident took place which resulted in the injury; or 

(b) the *[employee] or in case of his death, the dependant claiming the compensation ordinarily resides; 

or 

(c) the employer has his registered office: 

Provided that no matter shall be processed before or by a Commissioner, other than the Commissioner 

having jurisdiction over the area in which the accident took place, without his giving notice in the manner 
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prescribed by the Central Government to the Commissioner having jurisdiction over the area and the State 

Government concerned: 

Provided further that, where the *[employee], being the master of a ship or a seaman or the 

captain or a member of the crew of an aircraft or a *[employee] in a motor vehicle or a company, meets 

with the accident outside India any such matter may be done by or before a Commissioner for the area in 

which the owner or agent of the ship, aircraft or motor vehicle resides or carries on business or the 

registered office of the company is situate, as the case may be. 

(1A) If a Commissioner, other than the Commissioner with whom any money has been deposited under 

section 8, proceeds with a matter under this Act, the former may for the proper disposal of the matter call 

for transfer of any records or moneys remaining with the latter and on receipt of such a request, he shall 

comply with the same. 

(2) If a Commissioner is satisfied that any matter arising out of any proceedings pending before him can 

be more conveniently dealt with by any other Commissioner, whether in the same State or not, he may, 

subject to rules made under this Act, order such matter to be transferred to such other Commissioner 

either for report or for disposal, and, if he does so, shall forthwith transmit to such other Commissioner all 

documents relevant for the decision of such matter and, where the matter is transferred for disposal, shall 

also transmit in the prescribed manner any money remaining in his hands or invested by him for the 

benefit of any party to the proceedings: 

Provided that the Commissioner shall not, where any party to the proceedings has appeared 

before him, make any order of transfer relating to the distribution among dependants of a lump sum 

without giving such party an opportunity of being heard: 

(3) The Commissioner to whom any matter is so transferred shall, subject to rules made under this Act, 

inquire there into and, if the matter was transferred for report, return his report thereon or, if the matter 

was transferred for disposal, continue the proceedings as if they had originally commenced before him. 

(4) On receipt of a report from a Commissioner to whom any matter has been transferred for report under 

sub-section (2), the Commissioner by whom it was referred shall decide the matter referred in conformity 

with such report. 

(5) The State Government may transfer any matter from any Commissioner appointed by it to any other 

Commissioner appointed by it. 

 

22. Form of application.- (1) Where an accident occurs in respect of which liability to pay 

compensation under this Act arises, a claim for such compensation may, subject to the provisions of this 

Act, be made before the Commissioner. 

(1A) Subject to the provisions of sub-section (1), no application for the settlement of any matter by 

Commissioner, other than an application by a dependant or dependants for compensation, shall be made 

unless and until some question has arisen between the parties in connection therewith which they have 

been unable to settle by agreement. 

(2) An application to a Commissioner may be made in such form and shall be accompanied by such fee, if 

any, as may be prescribed, and shall contain, in addition to any particulars which may be prescribed, the 

following particulars namely:-- 

(a) a concise statement of the circumstances in which the application is made and the relief or order which 

the applicant claims; 

(b) in the case of a claim for compensation against an employer, the date of service of notice of the 

accident on the employer and, if such notice has not been served or has not been served in due time, the 

reason for such omission; 

(c) the names and addresses of the parties; and 

(d) except in the case of an application by dependants for compensation a concise statement of the matters 

on which agreement has and of those on which agreement has not been come to. 

(3) If the applicant is illiterate or for any other reason is unable to furnish the required information in 

writing, the application shall, if the applicant so desires, be prepared under the direction of the 

Commissioner. 
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22A. Power of Commissioner to require further deposit in cases of fatal accident.- (1) Where any 

sum has been deposited by an employer as compensation payable in respect of a *[employee] whose 

injury has resulted in death, and in the opinion of the Commissioner such sum is insufficient, the 

Commissioner may, by notice in writing stating his reasons, call upon the employer to show cause why he 

should not make a further deposit within such time as may be stated in the notice. 

(2) If the employer fails to show cause to the satisfaction of the Commissioner, the Commissioner may 

make an award determining the total amount payable, and requiring the employer to deposit the 

deficiency. 

 

23. Powers and procedure of Commissioners.- The Commissioner shall have all the powers of a Civil 

Court under the Code of Civil Procedure, 1908 (5 of 1908), for the purpose of taking evidence on oath 

(which such Commissioner is hereby empowered to impose) and of enforcing the attendance of witnesses 

and compelling the production of documents and material objects, and the Commissioner shall be deemed 

to be a Civil Court for all the purposes of section 195 and of Chapter XXVI of the Code of Criminal 

Procedure, 1973 (2 of 1974). 

 
24. Appearance of parties.- Any appearance, application or act required to be made or done by any 

person before or to a Commissioner (other than an appearance of a party which is required for the purpose 

of his examination as a witness) may be made or done on behalf of such person by a legal practitioner or 

by an official of an Insurance Company or a registered Trade Union or by an Inspector appointed under 

sub-section (1) of section 8 of the Factories Act, 1948 (63 of 1948), or under sub-section (1) of section 5 

of the Mines Act, 1952 (35 of 1952), or by any other officer specified by the State Government in this 

behalf, authorised in writing by such person, or, with the permission of the Commissioner, by any other 

person so authorised. 

 
25. Method of recording evidence.- The Commissioner shall make a brief memorandum of the 

substance of the evidence of every witness as the examination of the witness proceeds, and such 

memorandum shall be written and signed by the Commissioner with his own hand and shall form part of 

the record: 

Provided that, if the Commissioner is prevented from making such memorandum, he shall record 

the reason of his inability to do so and shall cause such memorandum to be made in writing from his 

dictation and shall sign the same, and such memorandum shall form part of the record: 

Provided further that the evidence of any medical witness shall be taken down as nearly as may be word 

for word. 

 

*[25A. Time limit for disposal of cases relating to compensation.- The Commissioner shall dispose of 

the matter relating to compensation under this Act within a period of three months from the date of 

reference and intimate the decision in respect thereof within the said period to the employee.] 

 

26. Costs.- All costs, incidental to any proceedings before a Commissioner, shall, subject to rules made 

under this Act, be in the discretion of the Commissioner. 

 
27. Power to submit cases.- A Commissioner may, if he thinks fit, submit any question of law for the 

decision of the High Court and, if he does so, shall decide the question in conformity with such decision. 

 
28. Registration of agreements.- (1) Where the amount of any lamp sum payable as compensation has 

been settled by agreement whether by way of redemption of a half-monthly payment or otherwise, or 

where any compensation has been so settled as being payable to a woman, or a person under a legal 
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disability a memorandum thereof shall be sent by the employer to the Commissioner, who shall, on being 

satisfied as to its genuineness, record the memorandum in a register in the prescribed manner: 
Provided that-- 

(a) no such memorandum shall be recorded before seven days after communication by the Commissioner 

of notice to the parties concerned; 
(b) Omitted by Act 5 of 1929; 

(c) the Commissioner may at any time rectify the register; 

(d) where it appears to the Commissioner that an agreement as to the payment of a lump sum whether by 

way of redemption of a half-monthly payment or otherwise, or an agreement as to the amount of 

compensation payable, to a woman or a person under a legal disability ought not to be registered by 

reason of the inadequacy of the sum or amount, or by reason of the agreement having been obtained by 

fraud or undue influence or other improper means, he may refuse to record the memorandum of the 

agreement and may make such order, including an order as to any sum already paid under the agreement, 

as he thinks just in the circumstances. 

(2) An agreement for the payment of compensation which has been registered under sub-section (1) shall 

be enforceable under this Act notwithstanding anything contained in the Indian Contract Act, 1872 (9 of 

1872), or in any other law for the time being in force. 

 

29. Effect of failure to register agreement.- Where a memorandum of any agreement the registration of 

which is required by section 28, is not sent to the Commissioner as required by that section, the employer 

shall be liable to pay the full amount of compensation which he is liable to pay under the provisions of 

this Act, and notwithstanding anything contained in the proviso to sub-section (1) of section 4, shall not, 

unless the Commissioner otherwise directs, be entitled to deduct more than half of any amount paid to the 

*[employee] by way of compensation whether under the agreement or otherwise. 

 

30. Appeals.- (1) An appeal shall lie to the High Court from the following orders of a Commissioner, 

namely:-- 

(a) an order awarding as compensation a lump sum whether by way of redemption of a half-monthly 

payment or otherwise or disallowing a claim in full or in part for a lump sum; 
(aa) an order awarding interest or penalty under section 4A; 

(b) an order refusing to allow redemption of a half-monthly payment; 

(c) an order providing for the distribution of compensation among the dependants of a deceased 

*[employee], or disallowing any claim of a person alleging himself to be such dependant; 

(d) an order allowing or disallowing any claim for the amount of an indemnity under the provisions of 

sub-section (2) of section 12; or 

(e) an order refusing to register a memorandum of agreement or registering the same or providing for the 

registration of the same subject to conditions: 

Provided that no appeal shall lie against any order unless a substantial question of law is involved 

in the appeal, and in the case of an order other than an order such as is referred to in clause (b), unless the 

amount in dispute in the appeal is not less than **ten thousand rupees or such higher amount as the 

Central Government may, by notification in the Official Gazette, specify : 

Provided further that no appeal shall lie in any case in which the parties have agreed to abide by 

the decision of the Commissioner, or in which the order of the Commissioner gives effect to an agreement 

come to by the parties: 

Provided further that no appeal by an employer under clause (a) shall lie unless the memorandum 

of appeal is accompanied by a certificate by the Commissioner to the effect that the appellant has 

deposited with him the amount payable under the order appealed against. 

(2) The period of limitation for an appeal under this section shall be sixty days. 

(3) The provisions of section 5 of the Limitation Act, 1963 (36 of 1963)], shall be applicable to appeals 

under this section. 
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30A.  omitted by Act 11 of 2017 

 

31. Recovery.- The Commissioner may recover as an arrear of land-revenue any amount payable by any 

person under this Act, whether under an agreement for the payment of compensation or otherwise, and the 

Commissioner shall be deemed to be a public officer within the meaning of section 5 of the Revenue 

Recovery Act, 1890 (1 of 1890). 

 
32. Power of the State Government to make rules.- (1) The State Government may make rules to carry 

out the purposes of this Act. 

(2) In particular and without prejudice to the generality of the foregoing power, such rules may provide 

for all or any of the following matters, namely:-- 

(a) for prescribing the intervals at which and the conditions subject to which an application for review 

may be made under section 6 when not accompanied by a medical certificate; 

(b) for prescribing the intervals at which and the conditions subject to which a *[employee] may be 

required to submit himself for medical examination under sub-section (1) of section 11; 

(c) for prescribing the procedure to be followed by Commissioners in the disposal of cases under this Act 

and by the parties in such cases; 

(d) for regulating the transfer of matters and cases from one Commissioner to another and the transfer of 

money in such cases; 

(e) for prescribing the manner in which money in the hands of a Commissioner may be invested for the 

benefit of dependants of a deceased *[employee] and for the transfer of money so invested from one 

Commissioner to another; 

(f) for the representation in proceedings before Commissioners of parties who are minors or are unable to 

make an appearance; 

(g) for prescribing the form and manner in which memoranda of agreements shall be presented and 

registered; 

(h) for the withholding by Commissioners, whether in whole or in part of half-monthly payments pending 

decision on applications for review of the same;. 

(i) for regulating the scales of costs which may be allowed in proceedings under this Act; 

(j) for prescribing and determining the amount of the fees payable in respect of any proceedings before a 

Commissioner under this Act; 

(k) for the maintenance by Commissioners of registers and records of proceedings before them; 

(l) for prescribing the classes of employers who shall maintain notice-books under sub-section (3) of 

section 10, and the form of such notice-books; 

(m) for prescribing the form of statement to be submitted by employers under section 10 A; 

(n) for prescribing the cases in which the report referred to in section 10B may be sent to an authority 

other than the Commissioner; 

(o) for prescribing abstracts of this Act and requiring the employers to display notices containing such 

abstracts; 

(p) for prescribing the manner in which diseases specified as occupational diseases may be diagnosed; 
(q) for prescribing the manner in which diseases may be certified for any of the purposes of this Act; 

(r) for prescribing the manner in which, and the standards by which, incapacity may be assessed. 

(3) Every rule made under this section shall be laid, as soon as may be after it is made, before the State 

Legislature. 

 
33. Power of Local Government to make rules (Repealed).- [Rep. by the A.O. 1937.] 

 
34. Publication of rules.- (1) The power to make rules conferred by section 32 shall be subject to the 

condition of the rules being made after previous publication. 
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(2) The date to be specified in accordance with clause (3) of section 23 of the General Clauses Act, 1897 

(10 of 1897) as that after which a draft of rules proposed to be made under section 32 will be taken into 

consideration, shall not be less than three months from the date on which the draft of the proposed rules 

was published for general information. 

(3) Rules so made shall be published in the Official Gazette, and on such publication, shall have effect as 

if enacted in this Act. 

 
35. Rules to give effect to arrangements with other countries for the transfer of money paid as 

compensation.- (1) The Central Government may, by notification in the Official Gazette, make rules for 
the transfer to any foreign country of money deposited with a Commissioner under this Act which has 

been awarded to or may be due to, any person residing or about to reside in such foreign country and for 
the receipt, distribution and administration in any State of any money deposited under the law relating to 

*[employees]'s compensation in any foreign country, which has been awarded to, or may be due to any 

person residing or about to reside in any State: 

Provided that no sum deposited under this Act in respect of fatal accidents shall be so transferred 

without the consent of the employer concerned under the Commissioner receiving the sum has passed 

orders determining its distribution and apportionment under the provisions of sub-sections (4) and (5) of 

section 8. 

(2) Where money deposited with a Commissioner has been so transferred in accordance with the rules 

made under this section, the provisions elsewhere contained in this Act regarding distribution by the 

Commissioner of compensation deposited with him shall cease to apply in respect of any such money. 

 
36. Rules made by Central Government to be laid before Parliament.- Every rule made under this Act 

by the Central Government shall be laid as soon as may be after it is made before each House of 

Parliament while it is in session for a total period of thirty days which may be comprised in one session or 

in two or more successive sessions, and if, before the expiry of the session immediately following the 

session or the successive sessions aforesaid both Houses agree in making any modification in the rule or 

both Houses agree that the rule should not be made, the rule shall thereafter have effect only in such 

modified form or be of no effect, as the case may be; so however, that any such modification or 

annulment shall be without prejudice to the validity of anything previously done under that rule. 

 
*substituted/amended/inserted by Act 45 of 2009 

**substituted/amended/inserted by Act 11 of 2017 
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SCHEDULE I : 

[See sections 2(1) and (4)] 

 

PART I : 

LIST OF INJURIES DEEMED TO RESULT IN PERMANENT TOTAL DISABLEMENT 

 

Serial No. Description of Injury 
Percentage of loss of earning 

capacity 

1. Loss of both hands or amputation at higher sites. 100 

2. Loss of a hand and a foot . 100 

 
3. 

Double amputation through leg or thigh, or 

amputation through leg or thigh on one side and 

loss of other foot 

 
100 

 
4. 

Loss of sight to such an extent as to render the 

claimant unable to perform any work for which 

eye-sight is essential 

 
100 

5. Very severe facial disfigurement ..... 100 

6. Absolute deafness ...... 100 

 
 

PART II : 

LIST OF INJURIES DEEMED TO RESULT IN PERMANENT PARTIAL DISABLEMENT 

 

Serial No. Description of Injury 
Percentage of loss of earning 

capacity 

   

 Amputation cases--upper limbs (either arm)  

1. Amputation through shoulder joint . 90 

2. 
Amputation below shoulder with stump less than 

20.32 Cms. from tip of acromion .... 
80 

3. 
Amputation form 20.32 Cms. from tip of acromion 

to less than 11.43 Cms. below tip of olecranon 
70 

 
4. 

Loss of a hand or of the thumb and four fingers of 

one hand or amputation from 11.43 Cms. below tip 

of olecranon ....... 

 
60 

5. Loss of thumb ...... 30 

6. Loss of thumb and its metacarpal bone 40 

7. Loss of four fingers of one hand .... 50 

8. Loss of three fingers of one hand .... 30 

9. Loss of two fingers of one hand .... 20 

10. Loss of terminal phalanx of thumb .... 20 
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10A. 
Guillotine amputation of tip of thumb without loss 

of bone 
10 

   

 Amputation cases--lower limbs  

11. 
Amputation of both feet resulting in end bearing 

stumps . 
90 

12. 
Amputation through both feet proximal to the 

metatarsophalangeal joint ....... 
80 

13. 
Loss of all toes of both feet through the metatarso- 

phalangeal joint ....... 
40 

14. 
Loss of all toes of both feet proximal to the 

proximal inter-phalangeal joint ....... 
30 

15. 
Loss of all toes of both feet distal to the proximal 

inter-phalangeal joint ...... 
20 

16. Amputation at hip ....... 90 

 
17. 

Amputation below hip with stump not exceeding 

12.70 Cms. in length measured from tip of great 

trenchanter .. 

 
80 

 
18. 

Amputation below hip with stump exceeding 12.70 

Cms. in length measured from tip of great 

trenchanter but not beyond middle thigh ..... 

 
70 

19. 
Amputation below middle thigh to 8.89 Cms. 

below knee 
60 

20. 
Amputation below knee with stump exceeding 8.89 

Cms. but not exceeding 12.70 Cms. .... 
50 

21. 
Amputation below knee with stump exceeding 

12.70 Cms 
50 

22. Amputation of one foot resulting in end bearing . 50 

23. 
Amputation through one foot proximal to the 

metatarsophalangeal joint ... 
50 

24. 
Loss of all toes of one foot through the 

metatarsophalangeal joint ... . . . 
20 

   

 Other injuries  

25. 
Loss of one eye, without complications, the other 

being normal ... 
40 

26. 
Loss of vision of one eye, without complications or 

disfigurement of eye-ball, the other being normal . 
30 

26A. Loss of partial vision of one eye ... Loss of-- 10 

   

 A--Fingers of right or left hand Index finger  

27. Whole .... 14 
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28. Two phalanges .... 11 

29. One phalanx ... 9 

30. Guillotine amputation of tip without loss of bone . 5 

   

 Middle finger  

31. Whole ...... 12 

32. Two phalanges ... 9 

33. One Phalanx ... 7 

34. Guillotine amputation of tip without loss of bone . 4 

   

 Ring or little finger  

35. Whole ....... 7 

36. Two phalanges ... 6 

37. One phalanx ... 5 

38. Guillotine amputation of tip without loss of bone. 2 

   

 B--Toes of right or left foot Great toe  

39. Through metatarso-phalangeal joint . 14 

40. Part, with some loss of bone .... 3 

   

 Any other toe  

41. Through metatarso-phalangeal joint . 3 

42. Part, with some loss of bone .... 1 

   

 Two toes of one foot, excluding great toe  

43. Through metatarso-phalangeal joint . 5 

44. Part, with some loss of bone .... 2 

   

 Three toes of one foot, excluding great toe  

45. Through metatarso-phalangeal joint . 6 

46. Part, with some loss of bone .... 3 

   

 Four toes of one foot, excluding great toe  

47. Through metatarso-phalangeal joint . . . . 9 

48. Part-with some loss of bone .... 3 
 

[Note.--Complete and permanent loss of the use of any limb or member referred to in the Schedule shall 

be deemed to be the equivalent of the loss of that limb or member.] 
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SCHEDULE II 
See section 2(1)(dd) 

LIST OF PERSONS WHO, SUBJECT TO THE PROVISIONS OF SECTION 2(1)(DD), ARE 

INCLUDED IN THE DEFINITION OF EMPLOYEES 

The following persons are employees within the meaning of section 2(1)(dd) and subject to the provisions 

of that section, that is to say, any person who is-- 

(i) employed in railways, in connection with the operation ,repair or maintenance of a lift or a vehicle 

propelled by steam or other mechanical power or by electricity or in connection with the loading or 

unloading of any such vehicle; or 

(ii) employed, in any premises wherein or within the precincts whereof a manufacturing process as 

defined in clause (k) of section 2 of the Factories Act, 1948 (63 of 1948), is being carried on, or in any 

kind of work whatsoever incidental to or connected with any such manufacturing process or with the 

article made whether or not employment in any such work is within such premises or precincts, and 

steam, water or other mechanical power or electrical power is used; or 

(iii) employed for the purpose of making, altering, repairing, ornamenting, finishing or otherwise adapting 

for use, transport or sale any article or part of an article in any premises 

Explanation.--For the purposes of this clause, persons employed outside such premises or precincts but in 

any work incidental to, or connected with, the work relating to making, altering, repairing, ornamenting, 

finishing or otherwise adapting for use, transport or sale of any article or part of an article shall be deemed 

to be employed within such premises or precincts; or 

(iv) employed in the manufacture or handling of explosives in connection with the employer's trade or 

business; or 

(v) employed, in any mine as defined in clause (j) of section 2 of the Mines Act, 1952 (35 of 1952), in any 

mining operation or in any kind of work, incidental to or connected with any mining operation or with the 

mineral obtained, or in any kind of work whatsoever below ground; or 

(vi) employed as the master or as a seaman of.-- 

(a) any ship which is propelled wholly or in part by steam or other mechanical power or by electricity or 

which is towed or intended to be towed by a ship so propelled; or 
(b) Omitted 

(c) any sea going ship not included in sub-clause (a) provided with sufficient area for navigation under 

sails alone; or 
(vii) employed for the purpose of -- 

(a) loading, unloading, fuelling, constructing, repairing, demolishing, cleaning or painting any ship of 

which he is not the master or a member of the crew, or handling or transport within the limits of any port 

subject to the Ports Act, 1908 (15 of 1908), or the Major Port Trusts Act, 1963 (38 of 1963)], of goods 

which have been discharged from or are to be loaded into any vessel; or 

(b) warping a ship through the lock; or 

(c) mooring and unmooring ships at harbour wall berths or in pier; or 

(d) removing or replacing dry dock caisoons when vessels are entering or leaving dry docks; or 

(e) the docking or undocking of any vessel during an emergency; or 

(f) preparing splicing coir springs and check wires, painting depth marks on lock-sides, removing or 

replacing fenders whenever necessary, landing of gangways, maintaining life-buoys up to standard or any 

other maintenance work of a like nature; or 

(g) any work on jolly-boats for bringing a ship's line to the wharf; or 

(viii) employed in the construction, maintenance, repair or demolition of -- 

(a) any building which is designed to be or is or has been more than one storey in height above the ground 

or twelve feet or more from the ground level to the apex of the roof; or 
(b) any dam or embankment which is twelve feet or more in height from its lowest to its highest point; or 
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(c) any road, bridge, tunnel or canal; or 

(d) any wharf, quay, sea-wall or other marine work including any moorings of ships; or 

(ix) employed in setting up, maintaining, repairing or taking down any telegraph or telephone line or post 

or any overhead electric line or cable or post or standard or fittings and fixtures for the same; or 

(x) employed, in the construction, working, repair or demolition of any aerial ropeway, canal, pipeline or 

sewer; or 
(xi) employed in the service of any fire brigade; or 

(xii) employed upon a railway as defined in clause (31) of section 2 and subsection (1) of section 197 of 

the Railways Act, 1989 (24 of 1989), either directly or through a sub-contractor, by a person fulfilling a 

contract with the railway administration; or 

(xiii) employed as an inspector, mail guard, sorter or van peon in the Railway Mail Service or as a 

telegraphist or as a postal or railway signaller, or employed in any occupation ordinarily involving 

outdoor work in the Indian Posts and Telegraphs Department; or 
(xiv) employed, in connection with operation for winning natural petroleum or natural gas; or 

(xv) employed in any occupation involving blasting operations; or 

(xvi) employed in the making of any excavation or explosives have been used, or whose depth from its 

highest to its lowest point exceeds twelve feet; or 
(xvii) employed in the operation of any ferry boat capable of carrying more than ten persons; or 

(xviii) employed on any estate which is maintained for the purpose of growing cardamom, cinchona, 

coffee, rubber or tea; or; 

(xix) employed, , in the generating, transforming transmitting or distribution of electrical energy or in 

generation or supply of gas; or 

(xx) employed in a lighthouse as defined in clause (d) of section 2 of the Indian Lighthouse, Act 1927 (17 

of 1927); or 

(xxi) employed in producing cinematograph pictures intended for public exhibition or in exhibiting such 

pictures; or 

(xxii) employed in the training, keeping or working of elephants or wild animals; or 

(xxiii) employed in the tapping of palm-trees or the felling or logging of trees, or the transport of timber 

by inland waters, or the control or extinguishing of forests fires; or 

(xxiv) employed in operations for the catching or hunting of elephants or other wild animals; or 

(xxv) employed as a diver; or 

(xxvi) employed in the handling or transport of goods in, or within the precincts of,-- 

(a) any warehouse or other place in which goods are stored, or, 

(b) any market; or 

(xxvii) employed in any occupation involving the handling and manipulation of radium or X-rays 

apparatus, or contact with radioactive substances; or 

(xxviii) employed in or in connection with the construction, erection, dismantling, operation or 

maintenance of an aircraft as defined in section 2 of the Indian Aircraft Act, 1934 (22 of 1934); or 

(xxix) employed in horticultural operations, forestry, bee-keeping or farming by tractors or other 

contrivances driven by steam or other mechanical power or by electricity; or 

(xxx) employed, in the construction, working, repair or maintenance of a tube-well; or 
(xxxi) employed in the maintenance, repair or renewal of electric fittings in a building; or 

(xxxii) employed in a circus. 

(xxxiii) employed as watchman in any factory or establishment; or 

(xxxiv) employed in any operation in the sea for catching fish; or 

(xxxv) employed in any employment which requires handling of snakes for the purpose of extraction of 

venom or for the purpose of looking after snakes or handling any other poisonous animal or insect; or 

(xxxvi) employed in handling animals like horses, mules and bulls; or 

(xxxvii) employed for the purpose of loading or unloading any mechanically propelled vehicle or in the 

handling or transport of goods which have been loaded in such vehicles; or 
(xxxviii) employed in cleaning of sewer lines or septic tanks within the limits of a local authority; or 
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(xxxix) employed on surveys and investigation, exploration or gauge or discharge observation of rivers 

including drilling operations, hydrological observations and flood forecasting activities, ground water 

surveys and exploration; or 

(xl) employed in cleaning of jungles or reclaiming land or ponds; or 

(xli) employed in cultivation of land or rearing and maintenance of live-stock or forest operations or 

fishing; or 

(xlii) employed in installation, maintenance or repair of pumping equipment used for lifting of water from 

wells, tube-wells, ponds, lakes, streams and the like; or 

(xliii) employed in the construction, boring or deepening of an open well or dug well, bore well, bore- 

cum-dug well, filter point and the like; or 

(xliv) employed in spraying and dusting or insecticides of pesticides in agricultural operations or 

plantations; or 

(xlv) employed in mechanised harvesting and threshing operations; or 

(xlvi) employed in working or repair or maintenance of bulldozers, tractors, power tillers and the like; or 

(xlvii) employed as artist for drawing pictures on advertisement boards at a height of 3.66 metres or more 

from the ground level; or 

(xlviii) employed in any newspaper establishment as defined in the Working Journalists and Other 

Newspaper Employees (Conditions of Service) and Miscellaneous Provisions Act, 1955 and engaged in 

outdoor work; 
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SCHEDULE III 

(See section 3) 
 
 

LIST OF OCCUPATIONAL DISEASES 

 

Serial No. Occupational disease Employment 

   

 PART A  

 

 

 

 

 
1. 

 

 

 

 
Infectious and parasitic diseases contracted in an 

occupation where there is a particular risk of 

contamination. 

(a) All work involving exposure to 

health or laboratory work; 

(b) All work involving exposure to 

veterinary work; 

(c) Work relating to handling 

animals, animal carcasses, part of 

such carcasses, or merchandise 

which may have been 

contaminated by animals or animal 

carcasses; 

(d) Other work carrying a 

particular risk of contamination. 

2. Diseases caused by work in compressed air. 
All work involving exposure to 

the risk concerned. 

3. Diseases caused by lead or its toxic compounds. 
All work involving exposure to 

the risk concerned. 

4. Poisoning by nitrous fumes. 
All work involving exposure to 

the risk concerned. 

5. Poisoning by organo phosphorus compounds. 
All work involving exposure to 

the risk concerned. 

   

 PART B  

1. 
Diseases caused 

compounds. 

by phosphorus or its toxic All work involving exposure to 

the risk concerned. 

2. 
Diseases caused 

compounds. 

by mercury or its toxic All work involving exposure to 

the risk concerned. 

3. 
Diseases caused 

homologues. 

by benzene or its toxic All work involving exposure to 

the risk concerned. 

4. 
Diseases caused by nitro and amido toxic 

derivatives of benzene or its homologues. 

All work involving exposure to 

the risk concerned. 

5. 
Diseases caused 

compounds. 

by chromium or its toxic All work involving exposure to 

the risk concerned. 

6. Diseases caused by arsenic or its toxic compounds. 
All work involving exposure to 

the risk concerned. 

7. Diseases caused by radioactive substances and All work involving exposure to 
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 ionising radiations. the action of radioactive 

substances or ionising radiations. 

 
8. 

Primary epitheliomatous cancer of the skin caused 

by tar, pitch, bitumen, mineral oil, anthracene, or 

the compounds, products or residues of these 

substances. 

 
All work involving exposure to 

the risk. concerned. 

9. 
Diseases caused by the toxic halogen derivatives of 

hydrocarbons (of the aliphatic and aromatic series), 

All work involving exposure to 

the risk. concerned. 

10. Diseases caused by carbon disulphide. 
All work involving exposure to 

the risk. concerned. 

11. Occupational cataract due to infra-red radiations. 
All work involving exposure to 

the risk. concerned. 

12. 
Diseases caused 

compounds. 

by manganese or its toxic All work involving exposure to 

the risk. concerned. 

13. 
Skin diseases caused by physical, chemical or 

biological agents not included in other items. 

All work involving exposure to 

the risk. concerned. 

14. Hearing impairment caused by noise. 
All work involving exposure to 

the risk. concerned. 

 
15. 

Poisoning by dinitrophenol or a homologue or by 

substituted dinitrophenol or by the salts of such 

substances. 

All work involving exposure to 

the risk. concerned. 

16. 
Diseases caused 

compounds. 

by beryllium or its toxic All work involving exposure to 

the risk. concerned. 

17. 
Diseases caused 

compounds. 

by cadmium or its toxic All work involving exposure to 

the risk. concerned. 

18. 
Occupational asthma caused by recognised 

sensitising agents inherent to the work process. 

All work involving exposure to 

the risk. concerned. 

19. 
Diseases caused 

compounds. 

by fluorine or its toxic All work involving exposure to 

the risk. concerned. 

20. 
Diseases caused by nitroglycerin or other nitroacid 

esters. 

All work involving exposure to 

the risk. concerned. 

21. Diseases caused by alcohols and ketones. 
All work involving exposure to 

the risk. concerned. 

22. 
Diseases caused by asphyxiants, carbon monoxide, 

and its toxic derivatives, hydrogen sulphide. 

All work involving exposure to 

the risk. concerned. 

23. 
Lung cancer and mesotheliomas caused by 

asbestos. 

All work involving exposure to 

the risk. concerned. 

24. 
Primary neoplasm of the epithelial lining of the 

urinary bladder or the kidney or the ureter. 

All work involving exposure to 

the risk. concerned. 

25. Snow blindness in snow bound areas. 
All work involving exposure to 

the risk concerned. 

26. 
Disease due to effect of heat in extreme hot 

climate. 

All work involving exposure to 

the risk concerned. 
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27. 
Disease due to effect of cold in extreme cold 

climate. 

All work involving exposure to 

the risk concerned. 

   

 PART C  

 
 

1. 

Pneumoconioses caused by sclerogenic mineral 

dust (silicoses, anthraoo-silicosis, asbestosis) and 

silico-tuberculosis provided that silicosis is an 

essential factor in causing the resultant incapacity 

or death. 

 
All work involving exposure to 

the risk concerned. 

2. Bagassosis 
All work involving exposure to 

the risk concerned. 

3. 
Bronchopulmonary diseases caused by cotton, flax 

hemp and sisal dust (Byssionsis), 

All work involving exposure to 

the risk concerned. 

4. 
Extrinsic allergic alveelitis caused by the inhalation 

of organic dusts. 

All work involving exposure to 

the risk concerned. 

5. Bronchopulmonary diseases caused by hard metals. 
All work involving exposure to 

the risk concerned. 

6. Acute Pulmonary oedema of high altitude. 
All work involving exposure to 

the risk concerned. 
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SCHEDULE IV 

(See section 4) 

 

FACTORS FOR WORKING OUT LUMP SUM EQUIVALENT OF COMPENSATION 

AMOUNT IN CASE OF PERMANENT DISABLEMENT AND DEATH 

 

 Completed years of age on the last birthday of the 

workman immediately preceding the date on which 

the compensation fell due 

 
Factors 

Not more than 16 228.54 

 17 227.49 

 18 226.38 

 19 225.22 

 20 224.00 

 21 222.71 

 22 221.37 

 23 219.95 

 24 218.47 

 25 216.91 

 26 215.28 

 27 213.57 

 28 211.79 

 29 209.92 

 30 207.98 

 31 205.95 

 32 203.85 

 33 201.66 

 34 199.40 

 35 197.06 

 36 194.64 

 37 192.14 

 38 189.56 

 39 186.90 

 40 184.17 

 41 181.37 

 42 178.49 

 43 175.54 

 44 172.52 

 45 169.44 
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 46 166.29 

 47 163.07 

 48 159.80 

 49 156.47 

 50 153.09 

 51 149.67 

 52 146.20 

 53 142.68 

 54 139.13 

 55 135.56 

 56 131.95 

 57 128.33 

 58 124.70 

 59 121.05 

 60 117.41 

 61 113.77 

 62 110.14 

 63 106.52 

 64 102.93 

 65 or more 99.37 

 

 



Electrical Safety in Hazardous Areas 

Hazardous zones/areas include those which have: 

• highly inflammable gases, liquids, dusts 

• combustible dust 

• high pressure storage 

• combustible fibre floating in air  

• highly inflammable liquids like Naphtha, Benzene, Ether, Petrol, Acetone etc. 

These explosive mixtures of air and inflammable gases can explode in 

presence of an electric arc or an electric spark.  

The primary consideration in the design of flame-proof enclosure is to prevent 

such explosion. The flame-proof equipment should be built such that: 

• the construction should be strong enough to withstand the high pressure 

from an internal explosion a gas which enters enclosure. 

• the design should be such that flame or spark within the enclosure should 

not be carried out of the enclosure. 

• the enclosure should be gas light. 

• the flame-proof equipment/installation should be installed as far as possible 

away from the hazardous location, in the room in which explosive agents are 

absent.  

Hazardous Zones: 

Hazardous areas/zones are present in chemical Industries, fertilizers plants. 

refineries coal mines and industrial glass gas plants. Thermal power stations have 

hazardous zones such as hydrogen cooling system for generators, furnace oil 

storage, burners, chemicals for flue gas cleaning etc. 

• Many industries use furnace oil for burners. Some flammable liquids/gases 

are stored in special stores and supplied through pipelines/tankers to the 

process site. 

• The degree of hazard varies with flash point. 

• The National Electric Code and IS: 5572- 1970 gives classification of 

Hazardous Zones as Zone-0, Zone-1 and Zone-2: 



Zone-0 This is a zone where inflammable gas is always present and 

there is a possibility of continuous electrical hazard. The 

selection of equipment for this area should be such that there 

should not be any chance of spark or overheating of the circuit 

which may cause explosive situation. It is preferable to avoid 

use of electrical apparatus in these areas, whenever possible. 

Otherwise the apparatus selected should be intrinsically safe. 

Zone-1 This pertains to a zone where inflammable atmosphere is likely 

to be present sometimes, but not always. Since, the hazard can 

occur at any time, all required precautions have to be taken. 

Flame-proof equipments are invariably used in these areas. In 

some places pressurized enclosures (pressurization with inert 

gas or air with automatic switching off in case of loss of 

pressure) are used. Sand-field and oil-immersed apparatus are 

also used in certain cases for increased safety. 

Zone-2 This pertains to a zone where inflammable atmosphere may 

occur during normal operations, only for a short duration. In 

these areas hazard are likely to occur due to continuous sparking 

and if protective systems fail to isolate the supply in case of 

emergency. Flame-proof apparatus to be used in these areas. 

 

• Hydrogen Ammonia Methane Butane Acetylene Ethanol Blast furnace gas 

Carbon Monoxide Liquefied Petroleum Propane Pentane Heptane Benzene 

Xylene Acetone Ethyl Methyl Ketone Ethylene Cokeoven gas Town gas 

Amyl Acetate - are hazardous chemical used in various plants mines 

electrical power plants and process industries. 

Functional requirement and specifications of electric plants equipments for 

hazardous locations: 

• Normal electrical equipment and plants are not suitable for hazardous 

locations (mines, chemical industries, fertilizers plants, Gas and petroleum 

installation) as the sparks, flashover, discharges inherent in normal switching 

operations and other causes may result in explosion within and outside 

electrical equipment. 



• Special flame-proof (explosion proof) equipment and installations are 

essential and mandatory for hazardous zones. The requirements of electrical 

equipment or hazardous areas are specified in Indian Standards. 

The basic functional requirement of electrical equipment and installations for 

hazardous area/zones are: 

1. The equipment/installation should not ignite the surrounding medium 

(flammable/explosive gases/liquid/solids). 

2. The sparks/arc/hotspots within the equipment/installation shall be 

contained within these enclosures and shall not be communicated outside. 

3. The external gases or liquids or dust should not enter within the enclosure 

of the equipment/installation. 

4. The enclosure and internal parts of the equipment should be strong to 

withstand internal explosions within the equipment due to entry of explosive 

gases through various gaps between flanges, sliding seals breathing of the 

equipment during temperature variations. 

5.  The equipment/installation shall be suitable for type of explosive medium 

around the location of installation. The problem also arises due to conduct 

cable, cable ducts are entering the enclosures, and these cannot be made 

absolutely gas-tight. 

6. When gas or mixture of air and gas explodes inside the enclosures the flame 

of the burning mixture should be confined entirely within the enclosure and 

should not be communicated to outside atmosphere, so that ignition of 

inflammable gas is prevented. 

7. It is therefore necessary to make enclosure strong enough to withstand high 

pressures generated within the enclosure due to internal explosions. the  

Classification of equipment enclosure for various gases and vapours: 

The flameproof equipment requires type of enclosure, gap length, gap breadth of 

flanges etc. whose designs and construction requirements vary with the type of gas 

in the atmosphere. For the purpose of choice of electrical installations and 

equipment the enclosures are classified into Group I, IIA, IIB & IIC (IS: 2148 

1968). 

Class of Gas or Vapour 



Enclosure 

I Methane Firedamp 

IIA Ammonia Acetone 

Industrial Methane n-Propyl Acetate 

Blast furnace gas Amyl Acetate 

Carbon monoxide Choroethylene 

Propene Methanol 

Butane Ethanol 

Pentane Iso-Butanol 

Hexane n-Butanol 

Heptane Amyl Alcohol 

Iso-octane Ethyl Nitrite 

Decane Methyl Acetate 

Benzene Ethyl Acetate 

Zylene Ethyl Methyl Ketone 

Cyclohexane - 

1 3 Butadiene Ethylene oxide 

Ethylene Town Gas 

Diethyl-ether Coke-oven Gas 

IIC Hydrogen - 

 

Classification of equipment enclosure for hazardous location: 

The variables related with the choice of electrical equipment and their enclosure 

includes: 

• The flammable gas or vapour in atmosphere. The corresponding classification 

is Class I Class IIA Class IIB and Class IIC 

• Types of enclosure for equipment/machines. The corresponding 

classification is type ‘d’ type ‘e’ type ‘N’ type ‘p’ type ‘I’ type ‘o’ type ‘s’.  

Flameproof Equipment enclosures: 

Symbol: Ex. ‘d’. 

Standard: IS:2148-1968 

Hazardous zone: Zone-1 and Zone-2. 

Equipment covered: Generators, Motors, Transformers, switchgears, control gear 

resistors, light fittings  

Characteristics: robust, maintainable 



Increased safety Equipment/Enclosures: 

Symbol: Ex. ‘e’. 

Standard: IS: 6381-1972  

Hazardous zone: Zone-2. 

Equipment covered: Cage Motors, lighting fittings, instruments, instrument 

Transformer, headlamps, torches. 

Characteristics: these equipments have additional mechanical/Electrical/thermal 

protection and provide increased safety at reasonable cost than the flameproof 

equipment. 

Non-sparking equipment/enclosure: 

Symbol: ‘n’ 

Specification: BS: 5000 

Hazardous zone: Zone-2 

Application: motors, lighting. 

Characteristic: type n motors are similar to type ‘e’ motors but with relaxation in 

requirements because of the lower risk regarding their application. 

 

Pressurized equipment/ enclosures: 

Symbol: type ‘p’  

Standard: IS: 7389-1974  

Hazardous Areas: Zone-1 and Zone-2. 

Applicability: almost all electrical equipment including instrumentation, control 

panels, High Voltage SF6 gas sub-stations. 

Principle: the equipments are provided with gas tight enclosures filled with dry 

nitrogen of gas. Pressurization is a technique whereby the internal electrical parts 

are enclosed in housing which is purged with fresh air or inert gas. The technique 

ensures that the explosive gas is dispersed from within the enclosure before the 

electrical parts are energised. The external gas is then prevented from entering 

the enclosure by maintaining its interiors at a pressure slightly above the 

atmospheric pressure. 

Nitrogen filled equipment: 



Nitrogen is inert gas and does not support combustion. Nitrogen filled equipment 

include surge arrestors, dry Transformers etc. the nitrogen is filled from high 

pressure cylinder into the equipment through valves. The equipment is filled with 

Nitrogen gas at pressure above atmospheric pressure. The positive pressure of the 

Nitrogen gas inside the equipment prevents entry of the moisture, poisonous gases 

and oxygen into the equipment. Hence, protection against explosion is ensured. 

Sulphur Hexafluoride gas insulated substations and equipments: 

During 1970 electrical Technology had undergone a revolution in form of SF6 gas 

insulated substations and equipment. The SF6 is inert, heavy, insulating, arc 

extinguishing, non-explosive gas having excellent insulating properties and arc-

quenching properties. in SF6 sub-stations, all conducting parts are supported on 

epoxy insulator and enclosed within the metallic enclosures. The external moisture, 

dust, explosive gases etc. do not enter in the enclosure.  The external electrical 

system is free from Sparks and discharges due to high dielectric strength of SF6 

gas. SF6 gas insulated substations give freedom from explosion. 

The SF6 circuit breakers are hermetically sealed and filled with SF6 gas at a 

pressure of 5 to 6 Bar. The SF6 Breakers are explosion free and safe, SF6 

switchgear and GIS has become extremely popular for voltage ratings from 3.3 kv 

to 765 KV AC. However, SF6 insulation is not a commercially successful for rotating 

machines and large Power Transformers. 

Intrinsically safe equipment: 

Symbol: Ex. I 

Standard: IS: 5790-1970  

Hazardous zone: Zone-0, Zone-1 and Zone-2. 

Application: electronic and other low current equipment, control relay panels, 

instrumentation, control room apparatus, intrinsically safe equipment, is basically 

of low current and low energy, low fault levels and low switching energy dissipation. 

A circuit or a part of circuit is intrinsically safe when any spark or thermal effect 

produced normally (that is, by opening or closing the circuit) or accidentally (that is 

by short circuit or earth fault) is incapable under prescribed test conditions of 

cause ignition of the prescribed gas or vapour. 

Oil immersed equipment: 

Symbol: Ex. ‘O’  



Standard: IS: 7693-1975  

Application: Power transformer, CTs, VTs, oil circuit breakers, oil field cables. 

The dielectric oil is used as insulating medium and cooling medium in oil immersed 

equipment. The specifications of Transformer oil are covered by IS: 296, 335 and 

BS: 148-1972.  

 

Sand field installation: 

Symbols: Ex. ‘s’  

Standard: IEC 79-5 

Hazardous locations: zone-1 and zone-2 

Cable trenches are filled with sand and covered with stone slabs or RCC slabs. 
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THE EXPLOSIVES ACT, 1884 

ACT NO. 4 OF 18841
 

[26th February, 1884.] 

An Act to regulate the manufacture, possession, use, sale, 2[transport, import and export] of 

explosives. 

WHEREAS it is expedient to regulate the manufacture, possession, use, sale, 2[transport, import and 

export] of explosives; It is hereby enacted as follows:— 

1. Short title.—(1) This Act may be called the 3*** Explosives Act, 1884; and 

(2) Local extent.—It extends to whole India 4** 

2. Commencement.—(1) This Act shall come into force on such day, 5as the Central Government, by 

notification in the Official Gazette, appoints. 

6
* * * * * 

3. [Repeal of portions of Act 12 of 1875.] Rep. by the Indian Ports Act, 1889 (10 of 1889), s. 2 

and the Second Schedule. 

7
[4. Definitions.—In this Act, unless the context otherwise requires,— 

(a) “aircraft” means any machine which can derive support in the atmosphere from the reactions 

of the air, other than the reactions of the air against the earth's surface, and includes balloons, whether 

fixed or free, airships, kites, gliders and flying machines; 

(b) “carriage” includes any carriage, wagon, cart, truck, vehicle or other means of conveying 

goods or passengers by land, in whatever manner the same may be propelled, 

(c) “District Magistrate”, in relation to any area for which a Commissioner of Police has been 

appointed, means the Commissioner of Police thereof and includes— 

(a) any such Deputy Commissioner of Police, exercising jurisdiction over the whole or any 

part of such area, as may be specified by the State Government in this behalf in relation to such 

area or part: and 

(b) an Additional District Magistrate; 

(d) “explosive” means gunpowder, nitoglycerine, nitroglycol, gun-cotton, di-nitro-toluene, 

tri-nitro-toluene, picric acid, di-nitro-phenol, tri-nitro-resorcinol (styphnic acid), cyclo-trime- 

 
 

1. This Act has been declared, under s.  3  ( a) of the Scheduled Districts Act, 1874 (14 of 1874), to  be in  force in    

the Districts of Hazaribagh, Lohardaga (now called the Ranchi District—see Calcutta Gazette, 1899, Pt, I, p.44) 

Palamau and Manbhum and in Pargana Dhalbhum and the K.olhan in the Singhbhu m  District  of  the  Chota 

Nagpur Division—See Gazette of India, 1896, Pt. I .p. 972. 

It has been applied to the Sonthal Parganas under s. 3  of the Sonthal Parganas Settlement Regulation (3  of 1872),  

as amended by the Sonthal Parganas Laws Regulation, 1886 (3 of 1886), and  by s. 3  of Regulation 3  of 1899,  and 

to Porahat Estate by Bihar Regulation (2 of 1946). 

For the law relating to explosive substances, see also the Explosive Substances Act, 1908 (6 of 1908). 

The Act has been extended to Goa, Daman and Diu with modifications, by Reg. 12 of  1962, s.  3  and  Sch.,  

extended to and brought into force in Dadra and Nagar Haveli by Reg. 6of 1963, s. 2  and  Sch. (w.e.f. 1 -7-1965)  

and to the whole of the Union territory of Lakshadweep by Reg. 8 of 1965, s. 3 and Sch. I (w. e.f. 1-10-1967). 
The Act comes into force in Pondicherry on 1 -10-1963 vide Reg. 7 of 1963, s. 3 and Sch. I. 

2. Subs. by Act 32 of 1978, s. 2, for “transport and importation” (w.e.f. 2-3-1983). 

3. The word “Indian” omitted by s. 3, ibid. (w.e.f. 7-3-1983). 

4. The words  and  letter  “except  Part  B  States”  omitted  by  Act  3  of  1951,   s.   3   and   the   Schedule  

(w.e.f. 1-4-1951). 

5. 1st July, 1887—see Gazette of India, 1887, Pt. I, p. 307 

6. Sub-section (2) rep. by Act 12 of 1891, s. 2 and  the First Schedule.  

7. Subs. by Act 32 of 1978, s. 4. for section 4 (w.e.f. 2-3-1983). 



3  

thylene-trinitramine, penta-erythritol-tetranitrate, tetryl, nitro-guanidine, lead azide, lead 

styphynate, fulminate of mercury or any other metal, diazo -di-nitro-phenol, coloured fires  

or any other substance whether a single chemical compound or a mixture of substances, 

whether solid or liquid or gaseous used or manufactured with a view to produce a practical 

effect by explosion or pyrotechnic effect; and  includes fog-signals, fireworks,  fuses, 

rockets, percussion-caps, detonators, cartidgcs, ammunition of all descriptions and every 

adaptation or preparation of an explosive as defined in this clause; 

(e) “export” means taking out of India to a place outside India by land, sea or air; 

(f) “import” means to bring into India from a place outside India by land, sea or air;  

(g) “master”,— 

(a) in relation to any vessel or aircraft means any person, other than a pilot, harbour 

master, assistant harbour master or berthing master, having for  the  time  bein g  the 

charge or control of such vessel or aircraft, as the ease may be; and 

(b) in relation to any boat belonging to a ship, means the master of that ship; 

(h) “manufacture” in relation to an explosive includes the process of— 

(1) dividing the explosive into its component parts or otherwise breaking up or 

unmaking the explosive, or making fit for use any damaged explosive; and 

(2) re-making, altering or repairing the explosive; 

(i) “prescribed - means prescribed by rules made under this Act; 

(j) “vessel” includes any ship, boat, sailing vessel, or other description of vessel used in 

navigation whether propelled by oars or otherwise and anything made for the conveyance, 

mainly by water, of human beings or of goods and a caisson.] 

5. Power to make rules as to licensing of the manufacture, possession, use, sale, 

transport, import and export  of  explosives.—(1) The Central  Government  may, for  any part 

of 1[India],2*** make rules consistent with this Act to regulate or prohibit, except under and in 

accordance with the conditions of a licence granted as provided by those rules, the manuf acture, 

possession, use, sale. 3[transport, import and export] of explosives, or any specified class of 

explosives. 

(2) Rules under this section may provide for all or any of the following, among other matters, that is 

to say:— 

(a) the authority by which licenses may be granted; 

(b) the fees to be charged for licenses, and the other sums (if any) to be paid for expenses by 

applicants for licenses: 

(c) the manner in which applications for licenses must be made, and the matters to be specified  

in such applications: 

(d) the form in which, and the conditions on and subject to which, licenses  must  be  

granted; 

(e) ) t he period for which l icenses are t o remain in force;  4*** 

5
[(ee) the authority to which appeals may be preferred under section 6F, the procedure to    

be followed by such authority and the period within which appeals shall be preferred, the fees 

 

1. Subs. by Act 3 of 1951, s. 3 and Schedule, for “Part A States and Part C States” (w.e.f. 1-4-1951). 

2. The words “and each Local Government, with the previous sanction of the Governor, General in Council, may for any part of 

the territories wider its administration” omitted by the A.O. 1937. 

3. Subs. by Act 32 of 1978, s. 5, for “transport and importation” (w.e.f. 2-3-1983). 

4. The word “and” omitted by s. 5, ibid. (w.e.f. 2-3-1983). 

5. Ins. by s. 5, ibid . ( w. e. f. 2 - 3-1983). 



4  

to be paid in respect of such appeals and the circumstances under which such fees may be refunded: 

(eea)the total quantity of explosives that a licensee can purchase in a given period of time; 

(eeb) the fees to be charged by the Chief Controller of Explosives or any officer authorised by 

him in this behalf, for services rendered in connection with the manufacture, transport, import or 

export of explosives;] 

(f) the exemption absolutely or subject to conditions of any explosives 1[or any person or class of 

persons] from the operation of the rules. 

2
* * * * * 

3
[5A. Persons already in business in respect of certain explosives to carry on such business 

without licence for a certain period.—Notwithstanding anything in section 5 or in the rules made 

thereunder where, immediately before the commencement of the Indian Explosives (Amendment) 

Act, 1978 (32 of 1978), any person was carrying on the business of manufacture, sale, transport, 

import or export of any explosive (for which no licence was required under this Act before its 

amendment by the Indian Explosives (Amendment) Act, 1978, then, such person shall be entitled   

to continue to carry on such business without licence in respect of such explosive— 

(a) for a period of three months from the date of such commencement; or 

(b) if before the expiry of the said period of three months, such person has made an application 

for grant of licence under this Act for such business in such explosive, until the final disposal of his 

application, 

whichever is later.] 

6. Power for Central Government to prohibit the. manufacture, possession or importation of 

specially dangerous explosives.—(1) Notwithstanding anything in the rules under the last foregoing 

section, the Central Government may, from time to time, by notification in the Official Gazette,— 

(a) prohibit, either absolutely or subject to conditions, the manufacture, possession or 

importation of any explosive which is of so dangerous a character that, in the opinion of the 

Central Government, it is expedient for the public safety to issue the notification. 4***. 

5
* * * * * 

6
[(2) The Customs Act, 1962 (52 of 1962) shall have effect in relation to any explosive with 

regard to the importation of which a notification has been issued under this section and the vessel, 

carriage or aircraft containing such explosive as that Act has in relation to  any  article  the 

importance of which is prohibited or regulated thereunder and the vessel, carriage or aircraft 

containing such article. 

7
* * * * * 

8
[6A. Prohibition of manufacture, possession, sale or transport of explosives by young persons and 

certain other persons.—Notwithstanding anything in the foregoing provisions of this Act,— 

(a) no person,— 

(i) who has not completed the age of eighteen years, or 
 
 

1. Ins. by Act 32 of 1978, s. 5 (w.e.f. 2 -3-1983). 

2. Sub-section (3) omitted by s. 5, ibid. (w.e.f. 2-3-1983). 

3. Ins. by s. 6, ibid. (w.e.f. 2-3-1983). 
4. The word “and” and cl. (b) rep. by Act 10 of 1914, s. 3 and the Second Schedule. 

5. Clause (b) rep. by s. 3 and the Second Schedule, ibid. 
6. Subs. by Act 32 of 1978, s. 7, for sub-section (2) (w.e.f. 2-3-1983). 

7. Sub-section (3) omitted by s. 7, ibid. (w.e.f. 2-3-1983). 

8. Ins. by s. 8, ibid. (w.e.f. 2-3-1983). 
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(ii) who has been sentenced on conviction of any offence involving violence or moral 

turpitude for a term not less than six months, at any time during a period of five years after the 

expiration of the sentence, or 

(iii) who has been ordered to execute under Chapter VIII of the  Code  of  

Criminal Procedure, 1973 (2 of 1974) a bond for keeping the peace or for good 

behaviour, at any time during the term of the bond., or 

(iv) whose licence under this Act has been cancelled, whether before Or after the 

commencement of the Indian Explosives (Amendment) Act, 1978 (32 of 1978), for 

contravention of the provisions of this Act or of the rules made thereunder, at any time 

during a period of five years from the date of cancellation of such licence, shall,— 

(1) manufacture, sell, .transport, import or export any explosive, or 

(2) possess any such explosive as the Central Government may, having regard to 

the nature thereof, by notification in the Official Gazette, specify; 

(b) no person shall sell, deliver or despatch any explosive to a  person whom he  knows  

or has reason to believe at the time of such sale, delivery or despatch,— 

(i) to be prohibited under clause (a) to manufacture, sell, transport, import, export or possess 

such explosive, or 

(ii) to be of unsound mind. 

6B. Grant of licences.—(1) Where a person makes an application for licence under 

section 5, the authority prescribed in the rules made under that section for grant of licences 

(hereinafter referred to in  this Act as  the licensing authority), after  making such inquiry, if  any,  

as it may consider necessary, shall, subject to the other provisions of this Act, by order in writing 

either grant the licence or refuse to grant the same. 

(2) The licensing authority shall grant a licence— 

(a) where it is required for the purpose of manufacture. of explosives if the licensing 

authority is satisfied that the person by whom license is required — 

(i) possesses technical know-how and experience in the manufacture of explosives; 
or 

(ii) has in his employment or undertakes to employ a person or persons possessing such 

technical know-how and experience; or 

(b) where it is required for any other purpose, if the licensing authority is satisfied that the person 

by whom licence is required has a good reason for obtaining the same. 

6C. Refusal of licences.—(1) Notwithstanding anything contained in section 6B, the licensing 

authority shall refuse to grant a licence— 

(a) where such licence is required in respect of any prohibited explosive; or 

(b) where such licence is required by a person whom the licensing authority has reason to 

believe— 

(i) to be prohibited by this Act or by any other law for the time being in force to 

manufacture, possess, sell, transport. import or export any explosive, or 

(ii) to be of unsound mind, or 

(iii) to be for any reason unfit for a licence under this Act; or 

(c) where the licensing authority deems it necessary for the security of the public peace or for 

public safety to refuse to grant such licence. 
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(2) Where the licensing authority refuses to grant a licence to any person it shall record in 

writing the reasons for such refusal and furnish to that person on demand a brief statement of the 

same unless in any case the licensing authority is of opinion that it will not be in  the  public  

interest to furnish such statement. 

6D. Licensing authority competent to impose conditions in addition to prescribed 

conditions.—A licence granted under section 6B may contain in addition to prescribed 
conditions such other conditions as may  be  considered necessary by the  licensing authority in  
any particular case. 

6E. Variation, suspension and revocation of licences.—(1) The licensing authority may vary the 

conditions subject to which a licence has been granted except such of them as have been prescribed and 

may for that purpose require the holder of licence by notice in writing to deliver-up the licence to it within 

such time as may be specified in the notice. 

(2) The licensing authority may, on the application of the holder of a licence, also vary the conditions 

of the licence except such of them as have been prescribed. 

(3) The licensing authority may, by order in writing, suspend a licence for such period as it thinks fit 

or revoke a licence,— 

(a) if the licensing authority is satisfied that the holder of the licence is prohibited by this Act or 

by any other law for the time being in force to manufacture, possess, sell, transport, import or export 

any explosive, or is of unsound mind, or is for any reason unfit for a licence under this Act; ot 

(b) if the licensing authority deems it necessary for the security of the public peace or for public 

safety to suspend or revoke the licence; or 

(c) if the licence was obtained by the suppression of material information or on the basis of 

wrong information provided by the holder of the licence or any other person on his behalf at the time 

of applying for the licence; or 

(d) if any of the conditions of the licence has been contravened; or 

(e) if the holder of the licence has failed to comply with a notice under sub-section (1) requiring 

him to deliver-up the licence. 

(4) The licensing authority may also revoke a licence on the application of the holder thereof. 

(5) where the licensing authority makes an order varying the conditions of a licence under sub-

section (1) or an order suspending or revoking a licence under sub-section (3), it shall record in writing 

the reasons therefor and furnish to the holder of the licence on demand a brief statement of the same 

unless in any case the licensing authority is of the opinion that it will not be in the public interest to 

furnish such statement. 

(6) A court convicting the holder of a licence of any offence under this Act or the rules made 

thereunder may also suspend or revoke a licence: 

Provided that if the conviction is set aside on appeal or otherwise, the suspension or revocation shall 

become void. 

(7) An order of suspension or revocation under sub-section (6) may also be made by an appellate 

court or by the High Court when exercising its powers of revision. 

(8) The Central Government may, by order in the Official Gazette, suspend or revoke, or direct any 

licensing authority to suspend or revoke, all or any licences granted under this .Act throughout India or 

any part thereof. 

(9) On the suspension or revocation of a licence under this section the holder thereof shall without 

delay surrender the licence to the authority by whom it has been suspended or revoked or to such other 

authority as may be specified in this behalf in the order of suspension or revocation. 

6F. Appeals.—(1) Any person aggrieved by an order of the licensing authority refusing to grant a 

licence or varying the conditions of a licence or by an order of the licensing authority suspending or 
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revoking a licence may prefer an appeal against that order to such authority (hereinafter referred to as the 

appellate authority) and within such period as may be prescribed: 

Provided that no appeal shall lie against an order made by, or under the direction of, the Central 

Government. 

(2) No appeal shall be admitted if it is preferred after the expiry of the period prescribed therefor: 

Provided that an appeal may be admitted after the expiry of the period prescribed therefor if the 

appellant satisfies the appellate authority that he had sufficient cause for not preferring the appeal within 

that period. 

(3) The period prescribed for an appeal shall be computed in accordance with the provisions of the 

Limitation Act, 1963 (36 of 1963), with respect to the computation of periods of limitation thereunder. 

(4) Every appeal under this section shall be made by a petition in writing and shall be 

accompanied by a brief statement of the reasons for the order appealed agianst where such 

statement has been furnished to the appellant and by such fee as may be prescribed . 

(5) In disposing of an appeal the appellate authority shall follow such procedure as may be 

prescribed: 

Provided that no appeal shall be disposed of unless the appellant has been given a reasonable 

opportunity of being heard. 

(6) The order appealed against shall, unless the appellate authority conditionally or 

unconditionally directs otherwise, be in force pending the disposal of the appeal against such order. 

(7) Every order of the appellate authority confirming, modifying or reversing the order appealed 

against shall be final.] 

7. Power to make rules conferring powers of inspection, search, seizure, detention and 

removal.—(1) The Central Government 1*** may make rules consistent with this Act authorising any 
officer, either by name or in virtue of his office.— 

(a) to enter, inspect and examine 2 [any place, aircraft, carriage or vessel] in which an 

explosive is being manufactured, possessed, used, sold, 3 [transported, imported  or  exported] 

under a license granted under this Act, or in which he has reason to believe that an explosive has 

been or is being manufactured, possessed, used, sold, 3[transported, imported or exported] in 

contravention of this Act or of the rules made under this Act; 

(b) to search for explosives therein; 

(c) to take samples of any explosive found therein on payment of the value thereof; a n d 

4
[(d) to seize, detain and remove any explosive or ingredient thereof found therein and, if 

necessary, also destroy such explosive or ingredient.] 

(2) The provisions of the 5[Code of Criminal Procedure, 1973 (2 of 1974)] relating to searches under 

that Code shall, so far as the same are applicable, apply to searches by officers authorised by rules under 

this section. 

8. Notice of accidents.—6[(1)] Whenever there occurs in or about, or in  connection with,  any  

place in which an explosive is manufactured, possessed or used, or 7[any aircraft, carriage or vessel] 

either conveying an explosive or on or from which an explosive is being loaded or unloaded, any 

accident by explosion or by fire attended with loss of human life or serious injury to person or 
 

1. The words “or the Local Government with the previous sanction of the Governor-General in Council” omitted by the A.O. 

1937. 

2. Subs. by Act 32 of 1978, s. 9, for “any place, carriage or vessel” (w.e.f. 2 -3-1983). 

3. Subs. by s. 9, ibid., for “transported or imported” (w.e.f. 2-3-1983). 

4. Subs. by s. 9, ibid., for clause (d) (w.e.f. 2-3-1983). 

5. Subs. by s. 9, ibid., for “Code of Criminal Procedure (10 of 1882)” (w.e.f. 2 -3-1983). 

6. Section 8 renumbered as sub-section (1) thereof by 18 of 1945, s. 2. 

7. Subs. by Act 32 of 1978, s. 10, for “any carriage or vessel” (w.e.f. 2 -3-1983). 
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property, or of a description usually attended with such loss or injury, the  occupier of  the  place, or  
1
[the master of the aircraft or vessel], or the person in charge of the carriage, as the case may be, shall 

2
[within such time and in such manner as may be by rule prescribed give notice thereof and of the 

attendant loss of human life or personal injury, if any, to the 3[Chief Controller of Explosives] and] to the 
officer in charge of the nearest police-station. 

4
* * * * * 

5
[9. Inquiry into accidents.—(1) Where any accident such as is referred to in  section 8  occurs 

in or about or  in  connection with 6[any place, aircraft, carriage or  vessel] under the control of  any  

of 7[Armed Forces of the Union], an inquiry into the causes of the  accident shall be held by the 

naval, military, or air force authority concerned, and where any such accident occurs in any other 

circumstances, the District Magistrate 8* * *shall, in cases attended by loss of  human life, or  may, 

in any other case, hold or direct a Magistrate subordinate to him to hold, such an Inquiry.. 

(2) Any person holding an inquiry under this section shall have all the powers of a Magistrate in 

holding an inquiry into an offence under the 9[Code of Criminal Procedure, 1973 (2 of  1974)], and  

may exercise such of the powers conferred on any officer by rules under section 7 as he may think it 

necessary or expedient to exercise for the purposes of the inquiry. 

(3) The person holding an inquiry under this section shall make a report to the Central Government 

stating the causes of the accident and its circumstances. 

(4) The Central Government may make rules— 

(a) to regulate the procedure at inquiries under this section; 

(b) to enable the 10[Chief Controller of Explosives] to be present or represented at any such 

inquiry; 

(c) to permit the 12[Chief Controller of Explosives] or his representative to examine any 

witnesses at the inquiry; 

(d) to provide that where the 12[Chief Controller of Explosives] is not present or represented at 

any such inquiry, a report of the proceedings thereof shall be sent to him; 

(e) to prescribe the manner in which and the time within which notices referred to in section 8 

shall be given. 

9A. Inquiry into more serious accidents.—(1) The Central Government may, where it is of  

opinion, whether or not it has received the report of an inquiry under section 9, that an inquiry or more 

formal character should be held into the causes of an accident such as is referred to in section 8, appoint 

the 11[Chief Controller of Explosives] or any other competent person to hold such inquiry, and may also 

appoint one or more persons possessing legal or special knowledge to act as assessors in such inquiry. 

(2) Where the Central Government orders an inquiry under this section, it may also direct that any 

inquiry under section 9 pending at the time shall be discontinued. 

(3) The person appointed to hold an inquiry under this section shall have all the powers of a Civil 

Court under the Code of Civil Procedure, 1908 (5 of 1908), for the purposes of enforcing  the  

attendance of witnesses and compelling the production of documents and material objects; and every 
 

1. Subs. by Act 32 of 1978, s. 10, for “the master of vessel” (w.e.f. 2-3-1983). 

2. Subs. by 18 of 1945, s. 2, for “forthwith give notice thereof”. 

3. Subs. by Act 32 of 1978, s. 10, for “Chief Inspector of Explosives in India” (w.e.f. 2 -3-1983). 

4. Sub-section (2) omitted by s. 10, ibid. (w.e.f. 2-3-1983). 

5. Subs. by 18 of 1945, s. 3, for section 9. 

6. Subs. by Act 32 of 1978, s. 11, for “any place, carriage or vessel” (w.e.f. 2 -3-1983). 

7. Subs. by s. 11, ibid., for “the Indian Forces” (w.e.f. 2 -3-1983). 

8. The brackets and words “(or in a Presidency-town, the Commissioner of Police)” omitted by s. 11, ibid. 

(w.e.f. 2-31983). 

9. Subs. by s. 11, ibid., for “Code of Criminal Procedure, 1898” (w.e.f. 2 -3-1983). 

10. Subs. by s. 11, ibid., for “Chief Inspector of Explosives in  India” (w.e.f. 2 -3-1983). 

11. Subs. by s. 12, ibid., for “Chief Inspector of Explosives in India” (w.e.f. 2 -3-1983). 
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person required by such person as aforesaid to furnish any information shall be deemed to be legally 

bound so to do within the meaning of section 176 of the Indian Penal Code (45 of 1890). 

(4) Any person holding an inquiry under this section may exercise such of the powers conferred on 

any officer by rules under section 7 as he may think it necessary or expedient to exercise for the purposes 

of the inquiry. 

(5) The person holding an inquiry under this section shall make a report to the Central 

Government stating the causes of the accident and its circumstances, and adding any observations 

which he or any of  the assessors may think fit to make; and the Central Government shall cause  

every report so made to be published at such time and in such manner as it may think fit. 

(6) The Central Government may make rules for regulating the procedure at inquiries under this 

section] 

1
[9B. Punishment for certain offences.—(1) Whoever, in contravention of rules made under section 

5 or of the conditions of a licence granted under the said rules— 

(a) manufactures, imports or exports any explosive shall he punishable with imprisonment for a 

term which may extend to three years, or with fine which may extend to five thousand rupees, or with 

both; 

(b) possesses, uses, sells or transports any explosive shall be punishable with imprisonment for a 

term which may extend to two years or with fine which may extend to three thousand rupees or with 

both; and 

(c) in any other case, with fine which may extend to one thousand rupees. 

(2) Whoever in contravention of a notification issued under section 6 manufactures, possesses or 

imports any explosive shall be punishable with imprisonment for a term which may extend to three 

years or with fine which may extend to five thousand rupees or with both; and in the case of  

importation by water, the owner and master of the vessel or in the ease of importation by air, the  

owner, and the master of the aircraft, in which the explosive is imported shall, in the absence of 

reasonable excuse, each be punishable with fine which may extend to five thousand rupees. 

(3) Whoever,— 

(a) manufactures, sells, transports, imports, exports or possesses any explosive in contravention 

of the provisions of clause (a) of section 6A; or 

(b) sells, delivers or despatches any explosive in contravention of the provisions of clause (b) of 

that section, shall be punishable with imprisonment for a term which may extend to three years or 

with fine or with both; or 

(c) in contravention of the provisions of section 8 fails to give notice of any accident shall be 

punishable,— 

(i) with fine which may extend to five hundred rupees, or 

(ii) if the accident is attended by loss of human life, with-imprisonment for a term which may 

extend to three months or with fine or with both. 

9C. Offences by companies.—(1) Whenever an offence under this Act has been committed by a 

company, every person who at the time the offence was committed was in charge of, or was responsible 

t6 the company for the conduct of the business of the company, as well as the company, shall be deemed 

to be guilty of the offence and shall be liable to be proceeded against and punished accordingly: 

Provided that nothing contained in this sub-section shall render any such person liable to any 

punishment under this Act if he proves that the offence was committed without his knowledge and that he 

exercised all due diligence to prevent the commission of such offence. 
 

 
1. Ins. by Act 32 of 1978, s. 13. 
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(2) Notwithstanding anything contained in sub-section (1), where an offence under this Act has been 

committed by a company and it is proved that the offence has been committed with the consent or 

connivance of, or is attributable to any neglect on the part of, any director, manager, secretary or 

other officer of the company, such director, manager, secretary or other officer  shall  also  be 

deemed to be guilty of that offence and shall be liable to be proceeded against and punished 

accordingly. 

Explanation.—For the purposes of this section,— 

(a) “company” means any body corporate, and includes a firm or other association of 

individuals; and 

(b) “director”, in relation to a firm, Means a partner in the firm.] 

10. Forfeiture of explosives.—When a person is convicted of an offence punishable under this Act, 

or the rules made under this Act, the court before which he is convicted may direct that the explosive, or 

ingredient of the explosive, or the substance (if any) in respect of which the offence has been committed, 

or any part of that explosive, ingredient or substance, shall, with the receptacles containing the same, be 

forfeited. 

1
[11. Distress of aircraft or vessel.—Where the owner or Master of any aircraft or vessel is 

adjudged under this Act to pay a fine for any offence committed  with,  or  in  relation to, that 

aircraft or vessel, the. Court may, in addition to any power it may have for the purpose of  

compelling payment of the fine, direct it to be levied by distress and sale of, — 

(a) the aircraft and its furniture or so much of the furniture, or 

(b) the vessel and the tackle, apparel and furniture of such vessel or so much of the tackle, 

apparel and furniture thereof, 

as is necessary for the payment of the fine.] 

12. Abetment and attempts.—Whoever abets, within the  meaning  of  the  Indian  Penal  Code 

(45 of 1860), the commission of an offence punishable under this Act, or the rules made under this Act, or 

attempts to commit.. any such offence and in such attempt does any act towards the commission of the 

same, shall be punished as if he had committed the offence. 

13. Power to arrest without warrant persons committing dangerous offences.—Whoever is 

found committing any act for which he is punishable under this Act or the rules under this Act, and 

which tends to cause explosion or fire in or about any place where an explosive is manufactured or 

stored, or any railway or port, or any carriage, 2[aircraft or vessel], may be apprehended without a 

warrant by a Police-officer, or by the occupier of, or the agent or servant of, or other person 

authorised by the occupier of, that place, or by any agent or servant of, or  other person authorised  

by, the railway administration or 3[conservator of the port or  officer in charge  of  the air port], and 

be removed from the place where he is  arrested and conveyed as  soon as conveniently may be  

before a Magistrate. 

4
[14. Saving and power to exempt.—(1) Nothing in this Act, except sections 8,9 and 9A shall apply 

to the manufacture, possession, use, transport or importation of any explosive— 

(a) by any of the 5[Armed Forces of the Union, and ordnance factories or other establishments of 

such Forces) in accordance with rules or regulations made by 6*** the Central Government; 

(b) by any person employed under 7[the Central Government or under a State Government] in 

execution of this Act. 
 

1. Subs. by Act 32 of 1978, s. 14, for s. 11 (w.e.f.2 -3-1983). 

2. Subs. by s, 15, ibid., for “ship or boat” (w.e.f. 2-3-1983). 

3. Subs. by s. 15 , ibid., for “ conservator of the port” ( w. e. f. 2 - 3 - 1983 ). 

4. Subs. by 18 of 1945, s. 4, for section 14. 

5. Subs. by Act 32 of 1978, s. 16, for “Indian Forces” (w.e.f. 2 -3-1983). 

6. The words “His Majesty's Government in the United Kingdom or” omitted by the A.O. 1950. 

4. Subs. by the A.O. 1948, for “any Government in British India”.  
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(2) The Central Government may by notification in the Official Gazette exempt, absolutely or subject 

to any such conditions as it may think fit to impose, 1[any explosive and any person or class of  

persons from all or any of the provisions of this Act or the rules made thereunder.]  

15. Saving of Arms Act,  1959.—Nothing in  this  Act  shall affect the  provisions of  

the 2[Arms Act, 1959 (4 of 1959)]: 

Provided that an authority granting a l icense under th is Act for the manufacture, 

possession, sale, transport or importation of an explosive may, if empowered in  this 

behalf by  the  rules under which the license is granted, direct by  an  order written on  the 

l icense that it  shall  have  the  effect of  a  like  l icense granted under the  said 3*** Arms 

( 4 of 1959) Act, 1959. 

16. Saving as to liability under other law.— Nothing in this Act or the rules under 

this  Act  shall prevent any  person from being prosecuted unde r  any  other law for  any  

act or omission which constitutes an offence against this Act  or  those rules, or  from 

being l iable under that other law to any other or higher punishment or penalty than that 

provided by this Act or those rules: 

Provided that a person shall not be punished twice for the same offence. 

17. Extension of definition of “explosive” to other explosive substances.—The 

Central Government may, from time to time, by notification in the  Official  Gazette, 

declare that any substance which appears to the Central Government to be specially 

dangerous to life or property, by reason either of its explosive  properties  or  of  any 

process in the manufacture thereof being liable to explosion, shall be deemed to be an 

explosive within the meaning of this Act; and the provisions of this Act (subject to such 

exceptions, limitations and restrictions as may be specified in the notification) shall 

accordingly extend to that substance in like manner as if it were included in the 

definition of the term “explosive” in this Act. 

4 
[ 17A. Power to delegate.—The Central Government may, by notification in the 

Official Gazette, direct that any power or function which  may   be  exercised  or 

performed by i t under this Act other than the power under sections 5, 6, 6A, 14  and 17  

may, in relation to such matters and subject to  such  conditions,  if any, as it may 

specify in the notification, be exercised or performed also by — 

(a) such officer or authority subordinate to the Central Government, or 

(b) such State Government or such officer or authority subordinate to the State 

Government.] 

18. Procedure for making, publication and confirmation of rules. — ( 1) An 

authority making rules under this Act shall  before making the  rules, publish a  draft  of 

the proposed rules for the information of persons likely to be affected thereby. 

(2) The publication shall be made in such manner as th e  Central Government, from  

time to time, by notification in the Official Gazette prescribes. 

(3) ) There  shall  be  published  with  the  draft  a  notice  specifying  a  date  at  or 

after which the draft will be taken into consideration. 

(4) The authority making the rules shall receive and consider any objection or 

suggestion which may be made by any person with respect to the draft before the da te 

so specified. 
 
 

1. Subs. by Act 32 of 1978, s. 16, for certain words (w.e.f. 2-2-1983). 

2. Subs. by s. 17, ibid., for “Indian Arms Act, 1878” (w.e.f. 2 -3-1983). 

3. The word “Indian” omitted by s. 17, ibid. (w.e.f. 2-3-1983). 

4. Ins by s. 18, ibid. (w.e.f. 2 -3-1983). 
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(5) )  A  rule  made  under  this  Act   shall  not   take  effect  1 ***   until   i t   has 

been published in the Official Gazette 2***  

(6) ) The publication in the Official   Gazette of a rule purporting to be made 

under this Act shall be conclusive evidence that it has  been duly made, and,  if it,  requires  sanction, 

that it has been duly sanctioned. 

(7) All powers to make rules conferred by this Act may he exercised from time to time  as 

occasion requires. 

3
[(8) Every rule made under this Act shall be laid, as soon as may be after it is made, before each 

House of Parliament,  while  it  is in session, for  a total  period of  thirty days which may be  comprised 

in one session or in two or more successive sessions, and if, before the expiry of the  session  

immediately following the session or the successive sessions aforesaid, both Houses agree in  making  

any modification in the rule or both Houses agree that the rule should not be made, the rule shall 

thereafter have effect only in such modified form or be of no effect, as the case may be; so, however,  

that any such modification or annulment shall be without prejudice to the  validity  of  anything 

previously done under that rule.] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
1. The words “if it is made by the Governor-General in Council” omitted by the A. O.1937. 

2. The  words  “and  if  it  is  made  by  the  Local  Government  until  it  has   been   published   in   the   local   Official   

Gazette” omitted, ibid. 
3. Ins. by Act 32 of 1978, s. 19 (w.e.f. 2 -3-1983). 



 NOISE & VIBRATION  

• The standard definition of noise is unwanted sound.  

• This definition implies that there is an observer who hears the noise and makes 

a judgment based on a number of factors that what is heard is not wanted.  

• This judgment may be made because the sound is too loud, is annoying, or has 

an unpleasant quality.  

• In all cases, the receiver applies some metric to what is heard in order to 

characterize sound as noise.  

• In other cases, the level of the sound is high enough to cause hearing 

damage, and the listener may accept the noise levels, as in an industrial 

situation, or may actually want the sound, as at a loud concert or in an 

automobile with a very loud audio system.  

• The concept of unwanted sound also implies that there is a person who wants 

the sound level reduced; hence, the field of noise control has been developed 

to satisfy these needs.  

• In some cases, control of noise is an administrative matter such as setting 

hours of operation for noisy outdoor activities or otherwise managing noise 

sources to make the levels acceptable.  

• In most cases, however, a technical analysis of the source, an understanding of 

the propagation of sound from the source to the receiver, and application 

of one or more psycho-acoustic metrics is required to find a solution to a 

noise problem.  

• This process may be called noise control engineering.  

• This source–path–receiver model was first proposed by Bolt and Ingard in 

1956 and has proved to be very useful as a systematic way to approach noise 

control problems.  

• Another concept that has proved to be useful is the distinction between 

emission and immission.  

• The verb emit is common in the English language, and means to send out.  

• The verb immit is currently much less common, but has a long history, and means 

to receive. 

• Noise control then deals with noise emission from sources – using a variety of 

metrics – and noise immission is the reception of sound by an observer – 

expressed as some metric based on sound pressure level. 

• The physical quantities most often used in noise control are sound pressure, 

particle velocity, sound intensity and sound power. 

 



 

Sound along with its sub-set, NOISE, which is often defined as unwanted sound, is 

a phenomenon that confronts Human Factor Safety Professionals in many settings 

and applications. A few examples are:  

(1) An auditory warning signal, for which the proper sound parameters must 

be selected for maximizing detection, identification, and localization;  

(2) A situation wherein the speech communication that is critical between 

operators is compromised in its intelligibility by environmental noise, and 

therefore re-design of the communications system and/or acoustic 

environment is needed;  

(3) A residential community is intruded upon by the noise from vehicular 

traffic or a nearby industrial plant, causing annoyance and sleep arousal and 

necessitating abatement;  

(4) An in-vehicle auditory display that warns of dangerous conditions must 

convey urgency and localization signals;  

(5) A worker is exposed to hazardous noise on the job, and to prevent 

hearing loss, an appropriate Hearing Protection Device (HPD) must be 

selected; and  

(6) A soldier’s ears must be protected from exposure to gunfire with an 

Hearing Protection Device (HPD), but at the same time, he or she must be 

able to detect enemy threat-related sounds.  

To deal effectively with examples of these types, the Human Factors Engineer 

must understand the basics of sound, instrumentation, and techniques for its 

measurement and quantification, analysis of acoustic measurements for 

ascertaining the audibility of signals and speech as well as the risks to hearing, 

and counter measures to combat the deleterious effects of noise. 

At the outset it should be noted that the science of acoustics and the study of 

sound and noise within it is very broad and comprises a vast body of research and 

standards literature.  



Most aspects of acoustics rely on accurate quantification and evaluation of the 

sound itself; therefore, a basic understanding of sound parameters and sound 

measurement is needed before delving into application-oriented issues. 

Fundamental Parameters: 

Sound is a disturbance in a medium (in industry, home, or recreational settings, 

most commonly air or a conductive structure such as a floor or wall) that has mass 

and elasticity.  

For example, an exhaust fan on the roof of an industrial plant has blades that 

rotate in the air, creating noise which may propagate into the surrounding 

community.  

Because the blades are coupled to the air medium, they produce pressure waves 

that consist of alternating compressions (above ambient air pressure) and 

rarefactions (below ambient pressure) of air molecules, the frequency (f) of which 

is the number of above/below ambient pressure cycles per second, or hertz 

(Hz).  

The reciprocal of frequency, 1/f, is the period of the waveform. The waveform 

propagates outward from the fan as long as it continues to rotate, and the 

disturbance in air pressure that occurs in relation to ambient air pressure is heard 

as sound, in this case “fan roar.”  

The linear distance traversed by the sound wave in one complete cycle of 

vibration is the wavelength: 

λ = c/f  

Wavelength (λ in meters or feet) depends on the sound frequency (f in hertz) and 

velocity (c in meters per second or feet per second; in air at 68◦F and pressure 

of 1 atmosphere (atm), 344 m/s or 1127 ft/s) in the medium.  

The speed of sound is influenced by the temperature of the medium, and in air it 

increases about 1.1 ft/s for each increase of 1◦F.  



Vibrations are oscillations in solid media and are often associated with the 

production of sound waves. Noise can be loosely defined as a subset of sound; that 

is, noise is sound that is undesirable or offensive in some aspect. However, the 

distinction is largely situation and listener-specific, as perhaps best stated in the 

old adage “one person’s music is another’s noise.” 

Unlike some common ergonomics-related stressors such as repetitive motions or 

awkward lifting maneuvers, noise is a physical stimulus that is readily measurable 

and quantifiable using transducers (microphones) and instrumentation [sound level 

meters (SLMs) and their variants] that are commonly available. Aural exposure to 

noise and the damage potential therefrom are functions of the total energy 

transmitted to the ear. In other words, the energy is equivalent to the product of 

the noise intensity and duration of the exposure. Several metrics that relate to 

the energy of the noise exposure have been developed, most with an eye toward 

accurately reflecting the exposures that occur in industrial or community settings. 

The most basic unit of measurement must be understood, the decibel. 

Physical Quantification: Sound Levels and the Decibel Scale: 

The unit of decibel, one-tenth of a bel, is the most common metric applied to the 

quantification of noise amplitude.  

The decibel (dB) is a measure of level, defined as the logarithm of the ratio of a 

quantity to a reference quantity of the same type.  

In acoustics, it is applied to sound level, of which there are three types.   

• Sound power level, the most basic quantity, is typically expressed in 

decibels and is defined as:  

Sound power level (dB) = 10 log10 Pw1/Pwr  

where Pw1 is the acoustic power of the sound in watts  

and Pwr is the acoustic power of a reference sound in watts, usually taken  

for a young, healthy ear at the frequency of maximum sensitivity, the 

quantity 10−12 W.  



• Sound intensity level, following from power level, is typically expressed in 

decibels and is defined as:  

Sound intensity level (dB) = 10 log10 I1/Ir  

where:  

I1 is the acoustic intensity of the sound in watts per square meter or other 

intensity unit and  

Ir is the acoustic intensity of a reference sound in watts per square meter, 

usually taken to be the acoustic intensity at hearing threshold, or the quantity 

10−12 W/m2. 

Sound power level, by contrast, is not directly measurable but can be computed 

from empirical measures of sound intensity level or sound pressure level. On the 

other hand, sound pressure level is directly measurable by using relatively 

straightforward instruments and is by far the most common metric used in 

practice. 

Sound pressure level (SPL), abbreviated in formulas as LP, is also typically 

expressed in decibels. Since power is directly proportional to the square of the 

pressure, SPL is defined as Sound pressure level (SPL or LP ; dB) 

= 10 log10 P2 
1
 / P2 r 

= 20 log10 P1/Pr  

where P1 is the pressure level of the sound in micropascals (μPa) or other pressure 

unit and Pr is the pressure level of a reference sound in micropascals, usually taken 

to be the pressure at hearing threshold, or the quantity 20 μPa, or 0.00002 Pa. 

Other equivalent reference quantities are 0.0002 dyne/cm2 and 20 μbars.  

• The application of the decibel scale to acoustic measurements yields a 

convenient means of collapsing the vast range of sound pressures which 

would be required to accommodate sounds that can be encountered into a 

more manageable, compact range.  



• Using the logarithmic compression produced by the decibel scale, the range 

of typical sounds from human hearing threshold to the threshold of tactile 

“feeling” is 120 dB, while the linear pressure scale applied to the same range 

of sounds produces a range of 1,000,000 Pa.  

• Of course, sounds do occur that are higher than 120 dB (e.g., artillery fire) 

or lower than 0 dB (below normal threshold on an audiometer).  

• A comparison of decibel values of example sounds to their pressure values 

(in pascals) is also depicted in Figure.  

• In considering changes in sound level measured in decibels, a few numerical 

relationships emanating from the decibel formulas above are often helpful in 

practice.  

• An increase (decrease) in SPL by 6dB is equivalent to a doubling (halving) 

of the sound pressure.  

• Similarly, on the power or intensity scales, an increase (decrease) of 3 dB is 

equivalent to a doubling (halving) of the sound power or intensity.  

The latter relationship gives rise to what is known as the equal-energy rule or 

trading relationship. B cause sound represents energy which is itself a product of 

intensity and duration, an original sound that increases (decreases) by 3 dB is 

equivalent in total energy to the same original sound that does not change in 

decibel value but decreases (increases) in its duration by half (twice). 

Basic Computations with Decibels: 

There are many practical instances in which it is helpful to predict the combined 

result of several individual sound sources that have been measured separately in 

decibels. This can be performed for random, uncorrelated sound sources using the 

equation: 

LPcombo(dB) = 10 log10 (10L
P1

/10 + 10L
P2

/10 +· · ·+10 LPn/10) 

and it applies for any decibel weighting (dBA, dBC, etc.) or for any bandwidth (such 

as one third octave, full octave, etc.).  

For example, suppose that an industrial plant currently exposes workers in a work 

area to a time-weighted average (TWA) of 83.0 dBA, which is below the Statutory 



action level (85.0 dBA) at which a hearing conservation program would be 

required by law.  

Two new pieces of equipment are proposed for purchase and installation in this 

area: a new single-speed conveyor that has a constant noise output of 78.0 dBA and 

a new compressor that has a constant output of 82.5 dBA. The combined sound 

level will be approximately 

LPcombo(dB) 

= 10 log10 1083.0/10 + 1078.0/10 + 1082.5/10 

= 86.4 dBA 

Thus, by purchasing this conveyor, the plant would move from a noise exposure 

level (83.0 dBA) that is in compliance with statutory requirement to one that is not 

(86.4 dBA). 

This is one illustration why industries should adhere to a “buy quiet” policy, so that 

noise exposure problems are not created unknowingly by equipment purchases. 

Subtraction of decibels works in the same manner as addition: 

LPdifference(dB) = 10 log10 10LP1/10 − 10LP2/10 

Using the example above, if the compressor were eliminated from the situation, 

the overall combined noise level would be the combination of the three sources as 

computed to be 86.4 dBA, reduced by the absence of the compressor at 82.5 dBA: 

LPdifference (dB) = 10 log10 1086.4/10 − 1082.5/10 

= 84.1 dBA 

With this result, the plant area noise level moves back into statutory compliance 

under the action level of 85.0 dBA, but just by about 1.0 dBA.  

To err on the safe side, especially to accommodate the potential of any upward 

fluctuations in noise level, this plant’s management should still look to reduce the 

noise further or install a hearing conservation program. There are a few rules of 

thumb that arise from the computations shown above.  



• when two sound sources are approximately equivalent in SPL, the 

combination of the two will be about 3 dB larger than the decibel level of 

the higher source.  

• as the difference between two sounds exceeds about 13 dB, the contribution 

of the lower level sound to the combined sound level is negligible (i.e., about 

0.2 dB).  

• In relation to this, when it is desirable to measure a sound of interest 

in isolation but it cannot be physically separated from a background 

noise, the question becomes:  

• To what extent is the background noise influencing the accuracy of 

the measurement?  

• In many cases, such as in some manufacturing plants, the background 

noise cannot be turned off but the sound of interest can.  

• If this is the case, then the sound of interest is measured in the 

background noise, and then the background noise is measured alone.  

• If the background noise measurement differs from the combined 

measurement by more than 13 dB, then it has not influenced the 

measurement of the sound of interest in a significant manner.  

• If the difference is smaller, then equation (6) can be applied to 

correct the measurement, effectively by removing the background 

noise’s contribution.  

• Some standards use a difference of 10 dB as a guideline for when to 

apply the background noise correction.  

Finally, it is important to recognize that due to the limits in precision and 

reliability of decibel measurements, for the applications it is unnecessary to 

record decibel calculations that result from the formulas herein to greater than 

one decimal point, and it is usually sufficient to round final results to the nearest 

0.5 dB or even to integer values. However, to avoid interim rounding error, it is 

important to carry the significant figures through each step of the formulas until 

the end result is obtained.  

Sudden Hearing Loss:  



• A sudden inner ear hearing loss, defined as a loss which develops in a matter 

of seconds to two or three days, is quite common.  

• The person will often notice an increased buzzing in the ear and a loss of 

hearing and associated with a distortion of sounds. Treatment varies widely 

throughout the world, ranging from nil to aggressive in hospital management 

with a variety of medications.  

• The results seem to be similar: more than one-third recover completely, one-

third recover somewhat and one-third do not recover. It may be associated 

with an episode of acute vertigo. The cause of this type of loss is unknown 

although it is sometimes attributed to excessive pressure change as for 

example hard noise blowing which may rupture Reissner's membrane or the 

round window membrane. This is probably conjecture. For more information 

about diseases of the inner ear, the reader should consult the standard 

textbook of Otology in use in their country 

Tinnitus:  

• Ringing in the ears is an extremely common phenomenon found at some time or 

another in up to one-third of the adult population; twelve percent have it 

sufficiently severely for them to seek a medical opinion about it. The noises in 

the ear are of many types, ranging from hearing one's own pulse to buzzes, 

clanging, clicking, whistling, humming and ringing of which the most common 

types are buzzing and ringing. Usually tinnitus cannot be heard by the outside 

observer and is known as subjective tinnitus. It is irritating but usually 

harmless. People with tinnitus are often worried that it is a precursor of some 

serious disorder such as stroke, hypertension or brain tumour. The prevalence 

of tinnitus in these conditions is no greater than the population at large, so they 

can be reassured. It is more common in the presence of hearing loss and may be 

precipitated by an acute traumatic episode such as an explosion or a head 

injury. Transient tinnitus is a fairly common finding in response to loud sound, 

often occurring in those who go to a noisy disco. It is also a common finding in 

occupational hearing loss, found somewhat more frequently in those exposed to 

impact than to steady state noise. It should be considered as a warning of 

excessive sound exposure and appropriate precautions taken. Occasionally the 

noises may be heard by another person in which case they are known as 



objective tinnitus. This is caused either by a vascular malformation in which 

case the sound is a pulsatile one which may be heard by an outside observer 

through a stethoscope applied to the head or it is due to muscleclonus, usually 

of the palate in which case there is an audible clicking sound. 

OCCUPATIONAL CAUSES OF INNER EAR HEARING LOSS: 

Noise 

Excessive exposure to noise is probably the most common cause of preventable 

hearing loss on a global basis.  

In general terms, prolonged exposure to sound in excess of 85 dB(A) is potentially 

hazardous although the important factor is the total amount of sound exposure i.e., 

both the level and length of exposure are important and the two inter-relate. 

After exposure to a typical hazardous industrial sound, perhaps in the low 

nineties (dB(A)) for an 8-hour work day, the ear fatigues and develops a 

temporary threshold shift (TTS).  

The hair cells become exhausted from the excessive metabolic stress placed upon 

them and hearing becomes less acute. This is usually transient and after 

appropriate rest, recovery ensues.  

Workers notice this with their car radios: when they leave work they turn the 

volume up and by the next morning the radio is too loud; those going to discos 

cannot hear while they are in the disco and cannot hear when they come out but by 

the next morning their ears too have recovered.  

The patho-physiology of noise damage to the ear has been extensively studied in 

man and animals and much is now known of the mechanism whereby excessive sound 

exposure damages the ear.  

Low levels of damaging sound exposure produces TTS. If TTS occurs day after 

day, the recovery becomes less complete and a permanent threshold shift 

(PTS) occurs because with persistent exposure to such sounds some hair cells 

do not recover.  

First to fail permanently are the outer hair cells (OHCs) in the basilar part of the 

cochlea, in the area which responds to 4 kHz and the adjacent areas of 3 and 6 

kHz. This is where the ear is most sensitive, in part because of the harmonic 

amplification of the ear canal and in part because of an absolute sensitivity.  



Once hair cells degenerate they do not recover and a permanent hearing loss 

develops.  

Classically therefore, following noise exposure, hearing loss is shown as an 

audiometric notch, usually maximal at 4 kHz but may also be based anywhere 

between 3 and 6 kHz.  

With higher noise exposure for longer periods, the loss extends into adjacent 

frequencies.  

If the sound is sufficiently intense, it produces a much more severe TTS which 

may go on to a more rapidly produced PTS.  

There is a critical point where moderate TTS. Changes to longer term TTS which 

correlates well with anatomical damage to the OHCs, a process of damage and 

scarring or repair. The threshold for TTS is somewhere between 78 and 85 dB and 

the point where it changes from mid-term to long-term is about 140 dB. The 

spectrum of the sound and the length of exposure are critical. 

Tuning curves: 

Each auditory nerve fibres is most responsive to a specific frequency, but as the 

intensity of sound increases it becomes progressively sensitive to adjacent 

frequencies. With OHC loss (as occurs in NIHL), the most sensitive fine-tuned 

part of the response disappears and the nerve fibres respond at an elevated 

threshold to a broader band of frequencies. It is generally assumed that the sharp 

tuning of these curves at low intensity is due to active mechanisms in the OHCs and 

associated efferent nerve pathways. Their loss may be correlated with the clinical 

finding of poor sound discrimination, a common complaint in NIHL. 

Toughening: 

There is some evidence that prior exposure to none damaging levels of low 

frequency noise protects the cochlea from damage by subsequent high intensity 

sound. The mechanism and importance of this phenomenon are not. Permanent 

hearing loss from exposure to hazardous noise may happen quite early and an 

audiometric notch may be noticeable within six months or a year of starting a job 

in a hazardous level of sound. The international table of risk (ISO 1999E) gives 

these predictions. There is a great variation in the susceptibility of the ear to the 

effect of sound also evident in well controlled animal experiments - some people 

have tough ears and some have tender ears.  



There are military small arms instructors who over a lifetime have fired hundreds 

of thousands of rounds and who have little or no hearing loss at the end of it; 

there are recruits who after one day on the range develop a permanent notch.  The 

international table takes this into account. It is, therefore, very difficult to state 

with certainty what a safe level of sound may be; a level which is safe for 85% of 

the population may, leave 15% at risk and a level which is safe for the total 

population is so low that it is impractical to implement.  

Progression of Hearing Loss 

It has already been mentioned that with prolonged exposure to the same noise, 

hearing loss continues to worsen. The international standard, ISO 1999, allows one 

to predict how much hearing loss may be expected for a given noise exposure for 

varying periods of time.  

For a given hazardous sound level, the maximal effect is in the first few years, 

although there is a slow, continuing progression of hearing loss thereafter, as long 

as the noise exposure continues. However, at the same time, all people are subject 

to the hearing loss of ageing, known as presbyacusis, in which there is a gradual 

loss of hearing in later years caused in part by hair cell degeneration. Individual 

variation is great: some people maintain good hearing into old age, others do not.  

The interaction between noise exposure and presbyacusis as causes of hearing loss 

are important and complex. Are the two additive, or is an ageing ear more or less 

susceptible to the affects of hazardous noise? It seems that in the earlier years 

they are additive, but thereafter as the exposure continues and the subject ages, 

the hearing loss is less than would be expected by simply adding the predicted loss 

from noise in dB to that predicted from ageing in dB.  

Many formulae have been devised to attempt to separate the effects of noise 

from ageing. The question is often asked whether hearing loss from noise continues 

after removal from the noise source. It is overwhelmingly accepted, although not 

universally, that this does not occur and that any worsening that happens in the 

months and years after quitting working in a noisy place is due to other causes, 

almost always presbyacusis. 

MEASUREMENT AND QUANTIFICATION OF SOUND AND NOISE 

EXPOSURES: 

Basic Instrumentation: 



Measurement and quantification of sound levels and noise exposure levels provide 

the fundamental data for assessing hearing exposure risk, speech and signal 

masking effects, hearing conservation program needs, and engineering noise 

control strategies 

• A vast array of instrumentation is available; however, for most of the 

aforementioned applications, a basic understanding of three primary 

instruments (Sound Level Meters (SLMs), Noise dosimeters, and real-

time spectrum analyzers) and their data output will suffice.  

• In instances where noise is highly impulsive in nature, such as gunfire, 

and/or development of situation specific engineering noise control solutions 

is anticipated, more specialized instruments may be necessary.  

Because sound is propagated as pressure waves that vary over space and in time, 

a complete acoustic record of a noise exposure or a sound event that has a 

prolonged duration requires simultaneous measurements at all points of interest in 

the sound field.  

This measurement should occur over a representative, continuous time period to 

document the noise level exhaustively in the space. Obviously, this is typically 

cost- and time prohibitive, so one must resort to sampling strategies for 

establishing the observation points and intervals.  

The analyst must also decide whether detailed, discrete-time histories with 

averaging over time and space are needed (such as with a noise-logging 

dosimeter),  

If discrete samples taken with a short-duration moving time average (with a basic 

sound level meter) will suffice, or if frequency-band-specific SPLs are needed 

for selecting noise abatement materials (with a spectrum analyzer).  

Sound Level Meter (SLMs): 

Most sound measurement instruments derive from the basic SLM, a device for 

which there are four grades and associated performance tolerances that become 

more stringent as the grade number decreases, described by American National 

Standards Institute (ANSI) S1.4-1983(R2006).  



Type 0 instruments have the most stringent tolerances and are for laboratory 

use only.  

Other grades include type 1, intended for precision measurement in the field or 

laboratory;  

Type 2 instruments, intended for general field use, especially where frequencies 

above 10,000 Hz are not prevalent; and  

Type S instruments, a special purpose meter that may perform at grade 1, 2, or 3 

but may not include all of the operational functions of the particular grade.  

A grade of type 2 or better is needed for measuring occupational exposures and 

community noise and to obtain data for most court proceedings.  

 

• The sound pressure levels are usually measured in dB using the "A" weighting 

scale. The A-weighting is used to measure environmental noise as it most 

closely reflects the human auditory response to noise of various frequencies. 

A sound level meter set on the "A" scale automatically integrates the noise 

of all frequencies to give a single dBA noise measurement. Expanded detail 

can be obtained by taking noise measurements with a meter capable of 

measuring the sound pressure level in each octave band. 

For SLMs which provide time-averaged or integrated SPLs or, optionally, sound 

exposure levels for OSHA or other noise-monitoring requirements, ANSI S1.43- 

1997 should be consulted.  

This standard specifies SLM characteristics that are essential to the accurate 

measurement of steady, intermittent, fluctuating, and impulsive sounds, 

particularly when the measurement obtained is over a time interval as opposed to 

instantaneously.  

A block diagram of the functional components of a generic SLM appears in Figure 

2. At the top, a microphone/preamplifier senses the pressure changes caused by an 

airborne sound wave and converts the pressure signal into a voltage signal. Because 

the pressure fluctuations of a sound wave are small in magnitude, the 

corresponding voltage signal must be pre-amplified and then input to an amplifier, 

which boosts the signal before it is processed further. The passband, the range of 

frequencies that are passed through and processed, of a Figure 2 Functional 

components of a sound level meter. high-quality SLM contains frequencies from 



about 10 to 20,000 Hz, but depending on the frequency weighting used, not all 

frequencies are treated in the same way. A selectable frequency-weighting 

network, or filter, is then applied to the signal. These networks most commonly 

include the A-, B-, and C-weighting functions shown in Figure 3b.  

• For OSHA noise-monitoring measurements and for many community noise 

applications, the A scale, which deemphasizes the low frequencies and to a 

smaller extent the high frequencies, is used.  

• In addition to the common A scale (which approximates the 40-phon level of 

hearing) and C scale (100-phon level), other selections may be available.  

• If no weighting function is selected on the meter, the notation dBZ or 

dB(linear) is used, and all frequencies are processed without weighting 

factors.  

• The actual weighting functions or the three suffix notations A, B, and C are 

superimposed on the phon contours of Figure 3a and are also depicted in 

Figure 3b as actual frequency weighting functions.  

• Next (not shown), the signal is squared to reflect the fact that SPL in 

decibels is a function of the square of the sound pressure. The signal is then 

applied to an exponential averaging network, which defines the meter’s 

dynamic response characteristics.  

• In effect, this response creates a moving-window, short-time average 

display of the sound waveform. The two most common settings are FAST, 

which has a time constant of 0.125s, and SLOW, which has a time constant 

of 1.0 s.  

• These time constants were established decades ago to give analog needle 

indicators a rather sluggish response (particularly on the SLOW setting) so 

that they could be read by the human eye even when highly fluctuating sound 

pressures were measured.  

• Under the FAST or SLOW dynamics, the meter indicator rises exponentially 

toward the decibel value of an applied constant SPL. For OSHA 

measurements, the SLOW setting is used, and this setting is also best when 

the average value (as it is changing over time) is desired.  

• The FAST setting is more appropriate when the variability or range of 

fluctuations of a time-varying sound is desired.  



• On certain SLMs, a third time constant, IMPULSE, may also be included for 

measurement of sounds that have sharp transient characteristics over time 

and are generally less than 1s in duration, exemplified by gunshots or impact 

machinery such as drop forges.  

• The IMPULSE setting has an exponential rise time constant of 35ms and a 

decay time of 1.5s. It is useful to afford the observer the time to view the 

maximum value of a burst of sound before it decays and is more commonly 

applied in community and business machine noise measurements than in 

industrial settings. Because sound often consists of symmetrical pressure 

fluctuations above and below ambient air pressure for which the arithmetic 

average is zero, a root mean square (rms) averaging procedure is applied 

when FAST, SLOW, or IMPULSE measurements are taken, and the result is 

displayed in decibels.  

• In effect, each pressure (or converted voltage) value is squared, the 

arithmetic mean of all squared values is then obtained, and finally the square 

root of the mean is computed to provide the rms value.  

• Some SLMs include an un-weighted PEAK setting that does not utilize the 

rms computation but instead provides an indication of the actual peak SPL 

reached during a pressure impulse. This measurement mode is necessary for 

certain applications: for instance, to determine if the OSHA limit of 140 dB 

for impulsive exposure is exceeded. A type 1 or 2 meter must be capable of 

measuring a 50-μs pulse.  

• It is important to note that the aforementioned rms-based IMPULSE 

dynamics setting is unsuitable for measurement of PEAK SPLs. With regard 

to the final component of a Sound Level Meter SLM shown in Figure 2, the 

indicator display or readout, much debate has existed over whether an 

analog (needle pointer or bar “thermometer-type” linear display) or digital 

(numeric) display is best.  

• Ergonomics research indicates that, although the digital readout affords 

higher precision of information to be presented in a smaller space, its 

disadvantage is that the least significant digit becomes impossible to read 

when the sound level is fluctuating rapidly. Also, it is more difficult with a 



digital readout for the observer to capture the maximum and minimum values 

of a sound, as is often desirable using the FAST or IMPULSE response.  

• On the other hand, if very precise measurements down to a fraction of a 

decibel are needed, the digital indicator is preferable as long as the meter 

incorporates an appropriate time integrating/averaging feature or “hold” 

setting so that the data values can be captured. Because of the advantages 

and disadvantages of each type of display, some contemporary SLMs include 

both analog and digital readouts. 

Microphone Considerations:  

• Most Sound Level Meter (SLMs) have interchangeable microphones that 

offer varying frequency response, sensitivity, and directivity 

characteristics. The response of the microphone is the ratio of electrical 

output (in volts) to the sound pressure at the diaphragm of the microphone.  

• Sound pressure is commonly expressed in pascals for free-field conditions 

(where there are no sound reflections resulting in reverberation), and the 

free-field voltage response of the microphone is given as millivolts per 

pascal.  

• When specifications for sensitivity or output level are given, the response is 

usually based on a pure-tone sound wave input. Typically, the output level is 

provided in decibels re 1 V at the microphone electrical terminals, and the 

reference sensitivity is 1 V/Pa.  

• Most microphones that are intended for general sound measurements are 

essentially omnidirectional (i.e., non-directional) in their response for 

frequencies below about 1000 Hz.  

• The 360◦ response pattern of a microphone is called its polar response, and 

the pattern is generally symmetrical about the axis perpendicular to the 

diaphragm. Some microphones are designed to be highly directional, of which 

one example is the cardiode design, which has a heart-shaped polar response 

wherein the maximum sensitivity is for sounds whose direction of travel 

causes them to enter the microphone at 0◦ (or the perpendicular incidence 

response), and minimum sensitivity is for sounds entering at 180◦ behind the 

microphone. The response at 90◦, where sound waves travel and enter 

parallel to the diaphragm, is known as the grazing incidence response.  



• Another response pattern, the random-incidence response, represents the 

mean response of the microphone for sound waves that strike the diaphragm 

from all angles with equal probability. This response characteristic is the 

most versatile, and thus it is the response pattern used most often in the 

United States. Frequency responses for various microphone incidence 

patterns are depicted in Figure 4. Because most U.S. SLM microphones are 

omnidirectional and utilize the random-incidence response, it is best for an 

observer to point the microphone at the primary noise source and hold it at 

an angle of incidence from the source at approximately 70◦. This will 

produce a measurement most closely corresponding to the random-incidence 

response.  

• On the other hand, free field microphones have their flattest response at 

normal incidence (0◦), while pressure microphones have their flattest 

response at grazing incidence (90◦), and both should be pointed accordingly 

with respect to the noise source.  

• Care must be taken to avoid shielding the microphone with the body or other 

structures.  

• The response of microphones can also vary with temperature, atmospheric 

pressure, and humidity, with temperature usually being the most critical 

factor.  

• Most microphone manufacturers supply correction factors for variations in 

decibel readout due to temperature effects.  

• Atmospheric effects are generally significant only when measurements are 

made in aircraft or at very high altitudes, and humidity has a negligible 

effect except at very high levels.  

• In any case, microphones must not be exposed to moisture or large magnetic 

fields, such as those produced by transformers.  

• When used in windy conditions, a foam windscreen should be placed over the 

microphone. This will reduce the contaminating effects of wind noise while 

influencing the frequency response of the microphone only slightly at high 

frequencies. The windscreen offers the additional benefit of protection of 

the microphone from damage due to being struck and/or from airborne 

foreign matter.  



Sound Level Meter Applications: 

• It is important to note that the basic SLM is intended to measure sound 

levels at a given moment in time, although certain specialized devices can 

perform integration or averaging of sound levels over an extended period of 

time.  

• When the non-integrating/non-averaging SLM is used for long term noise 

measurements, such as over a workday, it is necessary to sample and make 

multiple manual data entries on a record to characterize the exposure. Being 

difficult, both in terms of reading the meter and recording sound level data, 

this technique is usually best limited to area measurements and is not 

applied to an individual’s exposure sampling. Furthermore, the sampling 

process becomes more difficult as the fluctuations in a noise become more 

rapid and/or random in nature.  

• SLMs are useful for determining the levels of human speech in both rms or 

peak values, calibration of laboratory experiments, calibration of 

audiometers (with special attachments), and community noise event-related 

measurements. 

Dosimeter 

• The audio-dosimeter is a portable battery-powered device that is derived 

directly from a SLM but also features the ability to obtain special 

measures of noise exposure (discussed later) that relate to regulatory 

compliance and hearing hazard risk.  

• Some versions are weather resistant and can be used outdoors to log a 

record of noise in a community setting, including both event-related, 

short-term measures and long-term averages and other statistical data.  

• Dosimeters for industrial use are very compact and are generally worn on 

the belt or in the pocket of an employee, with the microphone generally 

clipped to the lapel or shoulder of a shirt or blouse. The intent is to 

obtain a noise exposure history over the course of a full or partial work 

shift and to obtain, at a minimum, a readout of the TWA exposure and 

noise dose for the period measured.  

• Depending on the features, the dosimeter may provide a running 

histogram of noise levels on a short time-interval (such as 1-min) basis, 



compute statistical distributions of the noise exposures for the period, 

flag and record exposures that exceed statutory maxima of 115 dBA 

continuous or 140 dB PEAK, and compute average metrics using 3 dB, 5 

dB, or even other time-versus level exchange rates.  

• The dosimeter eliminates the need for the observer to set up a discrete 

sampling scheme, follow a noise-exposed worker, or monitor continuously 

an instrument that is staged outdoors, all of which are necessary with a 

conventional SLM.  

• Dosimeters are special versions of integrating/averaging SLMs, which are 

governed by ANSI S1.43-1997(R2007). 

Spectrum Analyzer: 

• A spectrum analyzer is an advanced SLM which incorporates selective 

frequency-filtering capabilities to provide an analysis of the noise level as 

a function of frequency. In other words, the noise is broken down into its 

frequency components and a distribution of the noise energy in all 

measured frequency bands is available.  

• Bands are demarcated by upper and lower edge or cutoff frequencies 

and a center frequency. Different widths and types of filters are 

available, with the most common width being the octave filter, wherein 

the center frequencies of the filters are related by multiples of 2 (i.e., 

31.5, 63, 125, 250, . . . , 4000, 8000, and 16, 000 Hz), with the 

most common type being the center-frequency proportional, wherein the 

width of the filter depends on the center frequency (as in an octave filter 

set, in which the passband width equals the center frequency divided by 

21/2).  

• The octave band, commonly called the 1/1-octave filter, has a center 

frequency (CF) that is equal to the geometric mean of the upper (fu) and 

lower (fl) cutoff frequencies.  

• More precise spectral resolution can be obtained with other center-

frequency proportional filter sets with narrower bandwidths, the most 

common being the 1/3 octave, and with constant-percentage bandwidth filter 

sets, such as 1% or 2% filters.  



• Note that in both types the filter bandwidth increases as the center 

frequency increases. Still other analyzers have constant-bandwidth filters, 

such as 20-Hz-wide bandwidths which are of constant width regardless of 

center frequency. Whereas in the past most spectrum analyzer filters have 

been analog devices with “skirts” or overshoots extending slightly beyond 

the cutoff frequencies, digital computer based analyzers are now very 

common.  

• These “computational” filters use fast Fourier transform (FFT) or other 

algorithms to compute sound level in a pre-specified band of fixed 

resolution. FFT devices can be used to obtain very high resolutions of 

noise spectral characteristics using bandwidths as low as 1 Hz. However, 

in most measurement applications, a 1/1- or 1/3-octave analyzer will suffice 

unless the noise has considerable power in near-tonal components that must 

be isolated.  

• One caution is in order: If a noise fluctuates in time and/or frequency, an 

integrating/averaging analyzer should be used to achieve good accuracy of 

measurements. It is important that the averaging period be long in 

comparison to the variability of the noise being sampled. Real-time analyzers 

incorporate parallel banks of filters that can process all frequency bands 

simultaneously, and the signal output may be controlled by a SLOW, FAST, 

or other time constant setting, or it may be integrated or averaged over a 

fixed time period to provide LOSHA, Leq, or other average-type 

measurements to be discussed later. 

INDUSTRIAL NOISE REGULATION AND ABATEMENT: 

Need for Attention to Noise: 

In this section the discussion will concentrate on the management of noise in 

industry, because that is the major source of noise exposure for most people, and 

as such, it constitutes a very common threat toward noise induced hearing loss 

(NIHL). Many of the techniques or measurement, engineering control, and hearing 

protection also apply to other exposures, such as those encountered in recreational 

or military settings. The need for attention to industrial noise is indicated when:  

(1) noise creates sufficient intrusion and operator distraction such that job 

performance and even job satisfaction are compromised;  



(2) noise creates interference with important communications and signals, 

such as inter-operator communications, machine- or process-related aural 

cues, alerting/emergency signals, or military tactics and missions; and/or  

(3) noise exposures constitute a hazard for NIHL in workers.  

OSHA (and Other) Noise Exposure Regulated Limits: 

In U.S. workplaces, while a few industrial hearing conservation programs were 

voluntarily implemented by a few industries in the 1940s and 1950s (Berger, 

2003a), legal limits on general industrial noise exposure and application of hearing 

protection were not promulgated into law until May of 1971, and this occurred with 

the Occupational Noise Exposure Standard of the Occupational Safety and Health 

Act. The OSHA noise standard was the first requirement, based on exposure 

levels, for noise abatement and hearing protection devices (HPDs) in the general 

industry and a similar law was promulgated for construction, these settings being 

where the great majority of U.S. citizens were and continue to be at risk for 

hearing loss due to noise exposure. In 1983, some 12 years after the original OSHA 

legislation on noise in industry, the legal advent of the OSHA Hearing Conservation 

Amendment for General Industry immediately caused the proliferation of HPDs in 

U.S. industrial workplaces because this amendment required a choice of HPDs to be 

supplied to any worker exposed to above an 85 dBA TWA, or 50% noise dose, for 

an 8-h workday, with the measurement taken on the “slow” scale and using a 5-dB 

exchange rate between exposure dBA level and time of exposure. Other industries, 

including airline, truck and bus carriers, railroads, and oil and gas well drilling, 

developed separate, and generally less comprehensive, noise and hearing 

conservation regulations than those of OSHA for general industry, and 

unfortunately, to date, there has never been an analogue to the OSHA Hearing 

Conservation Amendment of 1983 adopted into law for the construction industry, 

where noise levels are often high and auditory warning signals (e.g., vehicle backup 

alarms) are prevalent. In regard to combating the hearing loss problem in OSHA 

terms, if the noise dose (in general industry) exceeds the OSHA action level of 

50%, which corresponds to an 85-dBA TWA, the employer must institute a hearing 

conservation program (HCP) which consists of several facets. If the criterion level 

of 100% dose is exceeded (which corresponds to the permissible exposure level 

(PEL) of 90-dBA TWA for an 8-h day), the regulations specifically state that steps 



must be taken to reduce the employee’s exposure to the PEL or below via 

administrative work scheduling and/or the use of engineering controls. It is stated 

specifically that HPDs must be provided if administrative and/or engineering 

controls fail to reduce the noise to the PEL. Therefore, in applying the letter of 

the law, HPDs are only intended to be relied on when administrative or engineering 

controls are infeasible or ineffective. The final OSHA noise-level requirement 

pertains to impulsive or impact noise, which is not to exceed a PEAK SPL limit of 

140 dB. 

Hearing Conservation Programs (HCP): 

Shared Responsibility: Management, Workers, and Government: 

• A successful HCP depends on the shared commitment of management and labor 

as well as the quality of services and products provided by external noise 

control consultants, audiology or medical personnel who conduct the hearing 

measurement program, and vendors (e.g., hearing protection suppliers).  

• Involvement and interaction of corporate positions such as the plant safety 

engineer, ergonomist, occupational nurse, noise control engineer, purchasing 

director, and manufacturing supervisor are important.  

• Furthermore, government regulatory agencies, such as OSHA and MSHA, have 

a responsibility to maintain and disseminate up-to-date noise exposure 

regulations and HCP guidance, to conduct regular in-plant compliance checks of 

noise exposure and quality of HCPs, and to provide enforcement where noise 

control and/or hearing protection is inadequate.  

• Finally, the “end user” of the HCP, that is, the worker, must be an informed and 

motivated participant. For instance, if a fundamental component of the HCP is 

the personal use of HPDs, the effectiveness of the program in preventing 

NIHL will depend most heavily on the worker’s commitment to wear the HPD 

properly and consistently.  

• Failure by any of these groups to carry out their responsibilities can result in 

HCP failure and worker hearing loss. Side benefits of a successful HCP may 

include a marked reduction in noise-induced distractions and interference on 

the job and an improvement in worker comfort and morale. 

Hearing Conservation Program: 

Components: 



• Hearing conservation in industry should be thought of as a strategic, 

programmatic effort that is initiated, organized, implemented, and 

maintained by the employer, with cooperation from other parties as indicated 

above.  

• A well-accepted approach is to address the noise exposure problem from a 

systems perspective, wherein empirical noise measurements provide data input 

which drives the implementation of countermeasures against the noise (including 

engineering controls, administrative strategies, and personal hearing 

protection). 

• Subsequently, noise and audiometric data, which reflect the effectiveness of 

those countermeasures, serve as feedback for program adjustments and 

improvements.  

Monitoring  

• Noise exposure monitoring is intended to identify employees for inclusion in 

the HCP and to provide data for the selection of HPDs.  

• The data are also useful for identifying areas where engineering noise control 

solutions and/or administrative work scheduling may be necessary.  

• All OSHA-related measurements, with the exception of the PEAK SPL limit, are 

to be made using a SLM or dosimeter set on the dBA scale, SLOW response, 

using a 5-dB exchange rate, and incorporating all sounds whose levels are from 

80 to 130 dBA.  

• It is unspecified, but it must be assumed that sounds above 130 dBA should also 

be monitored. Appendix G of the OSHA regulation suggests that monitoring be 

conducted at least once every one or two years. Related to the noise-

monitoring requirement is that of notification. Employees must be given the 

opportunity to observe the noise-monitoring process, and they must be notified 

when their exposures exceed the 50% dose (85-dBA TWA) level. 

Audiometric Testing Program: 

• All employees whose noise exposures are at the 50% dose level or above must 

be included in a pure-tone audiometric testing program wherein a baseline 

audiogram is completed within six months of the first exposure, and subsequent 

tests are done on an annual basis.  



• Annual audiograms are compared against the baseline to determine if the 

worker has experienced a standard threshold shift (STS).  

• The annual audiogram may be adjusted for age-induced hearing loss 

(presbycusis) using the gender-specific correction data in Appendix F of the 

regulation. All OSHA-related audiograms must include 500, 1000, 2000, 3000, 

4000, and 6000 Hz, in comparison to most clinical audiograms, which typically 

extend from 125 to 8000 Hz.  

• If an STS is revealed, a licensed physician or audiologist must review the 

audiogram and determine the need for further audiological or otological 

evaluation, the employee must be notified of the STS, and the selection and 

proper use of HPDs must be revisited.  

Training Program and Record Keeping: 

• An essential component of an HCP is a training program for all noise-exposed 

workers. Training elements to be covered include the effects of noise on 

hearing; purpose, selection, and use of HPDs; and purpose and procedures of 

audiometric testing. Also, accurate records must be kept of all noise exposure 

measurements, at least from the last two years, as well as audiometric test 

results for the duration of the worker’s employment. It is important, but not 

required by OSHA, that noise and audiometric data be used as feedback for 

improving the program. For example, noise exposure records may be used to 

identify machines that need maintenance attention, to assist in the relocation 

of noisy equipment during plant layout efforts, to provide information for 

future equipment procurement decisions, and to target plant areas that are in 

need of noise control intervention. Some employers plot noise levels on a 

“contour map,” delineating floor areas by their decibel levels. When monitoring 

indicates that the noise level in a particular contour has changed, it is taken as 

a sign that the machinery and/or work process has changed in the area and that 

further evaluation may be needed.  

Hearing Protection Devices: 

The OSHA Hearing Conservation Amendment (OSHA, 1983) requires that a 

selection of HPDs that are suitable for the noise and work situation must be made 

available to all employees whose TWA exposures meet or exceed 85 dBA. Such 

HPDs are also useful outside the workplace, for the protection of hearing against 



noises produced by power tools, lawn care equipment, recreational vehicles, target 

shooting and hunting, spectator events, ordnance and various military weapons, as 

well as many other exposures. Complete overviews of conventional HPDs which 

provide noise attenuation via passive (nonelectronic) means may be found in Berger 

(2003b) and Gerges and Casali (2007).  

Earplugs consist of vinyl, silicone, spun fiberglass, cotton/wax combinations, and 

open-cell or closed-cell foam products that are inserted into the ear canal to form 

a noise-blocking seal. Proper fit to the user’s ears and training in insertion 

procedures are critical to the success of earplugs. A related device is the semi-

insert or ear canal cap, which consists of earplug-like pods that are positioned at 

the rim of the ear canal and held in place by a lightweight headband. The headband 

is useful for storing the device around the neck when the user moves out of the 

noise. Earmuffs consist of earcups, usually of a rigid plastic material with an 

absorptive liner, that enclose the outer ear completely and seal around it with 

foam- or fluid-filled cushions.A headband connects the earcups, and on some 

models this band is adjustable so that it can be worn over the head, behind the 

neck, or under the chin, depending on the presence of other headgear, such as a 

welder’s mask. In general terms, as a group, earplugs provide better attenuation 

than earmuffs below about 500 Hz and equivalent or greater protection above 

2000 Hz (Gerges and Casali, 2007). At intermediate frequencies, earmuffs 

sometimes have the advantage in attenuation. Earmuffs are generally more easily 

fit by the user than either earplugs or canal caps, and depending on the 

temperature and humidity of the environment, the earmuff can be uncomfortable 

(in hot or high-humidity environments) or a welcome ear insulator (in a cold 

environment). Semi-inserts (canal caps) generally offer less attenuation and 

comfort than earplugs or earmuffs, but because they are readily storable around 

the neck, they are convenient for those workers who frequently move in and out of 

noise. Conventional styles of passive earplugs and earmuffs generally exhibit a 

spectral profile of attenuation that is nonlinear with respect to sound frequency; 

that is, the attenuation generally increases with increased frequency. At any given 

frequency, the most attenuation that any HPD can provide, also termed its 

“theoretical limit,” is the bone conduction threshold of the wearer. This is because 

at sound levels above the bone conduction threshold the HPD is “flanked” by the 



bone conduction pathway to the sensory portion of the ear and sound enters the 

ear through structural-borne vibrations of the skull (Berger, 2003b). Beginning in 

the mid-1980s, conventional passive HPDs were augmented with new features, such 

as attenuation spectra which are uniform or “flat” as a function of frequency, 

attenuation capabilities that increase as a function of increases in incident sound 

level (termed “amplitude-sensitive” or “level-dependent” devices), adjustable 

attenuation as achieved with adjustable continuous valves or discrete dampers 

inside a vent running through the HPD, and passive noise attenuators achieved 

using one-end-closed tube structures that provide quarter-wave resonance to 

cancel offending noise in a narrow frequency band. All of these passive HPD 

augmentations, along with research results on their performance, are covered in 

detail in Casali (2010a). Furthermore, battery-powered or “active” electronic HPD 

features began to appear in the 1980s, including active noise cancellation that 

incorporates “anti-noise” of inverted phase relationship with the noise to be 

cancelled (primarily effective below about 1000 Hz), electronically-modulated 

sound transmission devices which provide microphone pickup of sounds external to 

the HPD and output-limited, amplified pass-through of signals and speech within a 

certain passband through the HPD, and military/law enforcement-oriented tactical 

communications and protection systems (TCAPS) which provide covert two-way 

communications, signal pass-through capabilities, and gunfire-responsive 

protection. All versions of these active electronic HPDs are reviewed in Casali 

(2010b), along with research data on their performance in various applications. 

Regardless of their type, HPD effectiveness depends heavily on the proper fitting 

and use of the devices (Park and Casali, 1991). Therefore, the employer is required 

to provide training in the fitting, care, and use of HPDs to all employees affected 

(OSHA, 1983). Hearing protector use becomes mandatory when the worker has not 

undergone the baseline audiogram, has experienced an STS, or has a TWA 

exposure that meets or exceeds 90 dBA. In the case of the worker with an STS, 

the HPD must attenuate the noise to 85 dBA TWA or below. Otherwise, the HPD 

must reduce the noise to at least 90 dBA TWA. The protective effectiveness or 

adequacy of an HPD for a given noise exposure must be determined by applying the 

attenuation data as currently required by the U.S. Environmental Protection 

Agency (EPA, 1979) to be included on protector packaging. These data are obtained 



from psychophysical threshold tests at nine 1/3- octave bands with centers from 

125 to 8000 Hz that are performed on human subjects, and the difference 

between the thresholds with the HPD on and without it constitutes the attenuation 

at a given frequency. Spectral attenuation statistics (means and standard 

deviations) and the single-number noise reduction rating (NRR) which is computed 

therefrom are provided. The ratings are the primary means by which end users 

compare different HPDs on a common basis and make determinations of whether 

adequate protection and OSHA compliance will be attained for a given noise 

environment. The most accurate method of determining HPD adequacy is to use 

octave-band measurements of the noise and the spectral mean and standard 

deviation attenuation data to determine the protected exposure level under the 

HPD. This is called the National Institute for Occupational Safety and Health 

(NIOSH ) long method or octave-band method. Computational procedures appear in 

NIOSH (1975). Because this method requires octave-band measurements of the 

noise, preferably with each noise band’s data in TWA form, the data requirements 

are large and the method is not widely applied in industry. However, because the 

noise spectrum is compared against the attenuation spectrum of the HPD, a 

“matching” of exposure to protector can be obtained; therefore, the method is 

considered to be the most accurate available. 

The NRR represents a means of collapsing the spectral attenuation data into one 

broadband attenuation estimate that can easily be applied against broadband dBC 

or dBA TWA noise exposure measurements. In calculation of the NRR, the mean 

attenuation is reduced by two standard deviations; this translates into an estimate 

of protection theoretically achievable by 98% of the population (EPA, 1979). The 

NRR is intended primarily to be subtracted from the dBC exposure TWA to 

estimate the protected exposure level in dBA: 

Workplace TWA (dBC) – NRR = protected TWA(dBA) 

ENGINEERING NOISE CONTROL: 

As with any occupational hazard, control technology should aim at reducing noise to 

acceptable levels by action on the work environment. Such action involves the 

implementation of any measure that will reduce noise being generated, and/or will 

reduce the noise transmission through the air or through the structure of the 

workplace. Such measures include modifications of the machinery, the workplace 



operations, and the layout of the workroom. In fact, the best approach for noise 

hazard control in the work environment is to eliminate or reduce the hazard at its 

source of generation, either by direct action on the source or by its confinement. 

Practical considerations must not be overlooked; it is often unfeasible to implement 

a global control program all at once. The most urgent problems have to be solved 

first; priorities have to be set up. In certain cases, the solution may be found in a 

combination of measures which by themselves would not be enough; for example, to 

achieve part of the required reduction through environmental measures and to 

complement them with personal measures (e.g. wearing hearing protection for only 

2-3 hours), bearing in mind that it is extremely difficult to make sure that hearing 

protection is properly fitted and properly worn. Note that many of the specific 

noise control measures described are intended as a rough guide only. Further 

information on the subject can be found in ISO 11690 and in the specialised 

literature. Also suppliers of equipment and noise control hardware can often 

provide helpful noise control advice. 

NOISE CONTROL STRATEGIES (See ISO 11690): 

Prior to the selection and design of control measures, noise sources must be 

identified and the noise produced must be carefully evaluated. 

To adequately define the noise problem and set a good basis for the control 

strategy, the following factors should be considered: 

•  type of noise 

•  noise levels and temporal pattern 

•  frequency distribution 

•  noise sources (location, power, directivity) 

•  noise propagation pathways, through air or through structure 

•  room acoustics (reverberation). 

In addition, other factors have to be considered; for example, number of 

exposed workers, type of work, etc. If one or two workers are exposed, 

expensive engineering measures may not be the most adequate solution and 

other control options should be considered; for example, a combination of 

personal protection and limitation of exposure. The need for control or 

otherwise in a particular situation is determined by evaluating noise levels at 

noisy locations in a facility where personnel spend time. If the amount of time 



spent in noisy locations by individual workers is only a fraction of their working 

day, then local regulations may allow slightly higher noise levels to exist. Where 

possible, noise levels should be evaluated at locations occupied by workers' ears.  

Any noise problem may be described in terms of a source, a transmission path 

and a receiver (in this context, a worker) and noise control may take the 

form of altering any one or all of these elements. The noise source is where the 

vibratory mechanical energy originates, as a result of a physical phenomenon, 

such as mechanical shock, impacts, friction or turbulent airflow. With regard to 

the noise produced by a particular machine or process, experience strongly 

suggests that when control takes the form of understanding the noise-

producing mechanism and changing it to produce a quieter process, as opposed 

to the use of a barrier for control of the transmission path, the unit cost per 

decibel reduction is of the order of one tenth of the latter cost. Clearly, the 

best controls are those implemented in the original design. It has also been 

found that when noise control is considered in the initial design of a new 

machine, advantages manifest themselves resulting in a better machine overall. 

These unexpected advantages then provide the economic incentive for 

implementation, and noise control becomes an incidental benefit. They must 

often make do with what they are supplied, and learn to use effective "add-on" 

noise control technology, which generally involves either modification of the 

transmission path or the receiver, and sometimes the source. If noise cannot be 

controlled to an acceptable level at the source, attempts should then be made 

to control it at some point during its propagation path; that is, the path along 

which the sound energy from the source travels. In fact, there may be a 

multiplicity of paths, both in air and in solid structures. The total path, which 

contains all possible avenues along which noise may reach the ear, has to be 

considered. As a last resort, or as a complement to the environmental measures, 

the noise control problem may be approached at the level of the receiver, in the 

context of this document, the exposed worker(s). 

In existing facilities, controls may be required in response to specific 

complaints from within the workplace, and excessive noise levels may be 

quantified by suitable measurements as described previously. In proposed new 

installations, possible complaints must be anticipated, and expected excessive 



noise levels must be estimated by some procedure. As it is not possible to 

entirely eliminate unwanted noise, minimum acceptable levels of noise must be 

formulated and these levels constitute the criteria for acceptability (see 

chapter 4) which are generally established with reference to appropriate 

regulations in the workplace. In both existing and proposed new installations an 

important part of the process is to identify noise sources and to rank order 

them in terms of contributions to excessive noise. When the requirements for 

noise control have been quantified, and sources identified and ranked, it is 

possible to consider various options for control and finally to determine the 

cost effectiveness of the various options. As was mentioned earlier, the cost of 

enclosing a noise source is generally much greater than modifying the source or 

process producing the noise. Thus an argument, based upon cost effectiveness, 

is provided for extending the process of source identification to specific 

sources on a particular item of equipment and rank ordering these contributions 

to the limits of practicality. 

Existing installations and facilities (See ISO 11690): 

In existing facilities, quantification of the noise problem involves identification of 

the source or sources, determination of the transmission paths from the sources 

to the receivers, rank ordering of the various contributors to the problem and 

finally determination of acceptable solutions. 

To begin, noise levels must be determined at the locations from which the 

complaints arise. Once levels have been determined, the next step is to apply 

acceptable noise level criteria to each location and thus to determine the required 

noise reductions, generally as a function of octave or one-third octave frequency 

bands. 

Once the noise levels have been measured and the required reductions determined, 

the next step is to identify and rank order the noise sources responsible for the 

excessive noise. The sources may be subtle or alternatively many, in which case 

rank ordering may be as important as identification. Where many sources exist, 

rank ordering may pose a difficult problem. 

When there are many sources it is important to determine the sound power and 

directivity of each to determine their relative contributions to the noise problem. 

The radiated sound power and directivity of sources can be determined by 



reference to the equipment manufacturer's data (ISO 4871) or by measurement, 

using methods outlined. The sound power should be characterised in octave or 

one third octave frequency bands and dominant single frequencies should be 

identified. Any background noise interfering with the sound power 

measurements must be taken into account and removed. 

NOTE: This is the ideal procedure. In reality, many people choose machinery or 

equipment using only noise emission values according to ISO 4871 and they make 

comparisons according to ISO 11689. 

Often noise sources are either vibrating surfaces or unsteady fluid flow (air, gas 

or steam). The latter are referred to as aerodynamic sources and they are often 

associated with exhausts. In most cases, it is worthwhile to determine the source 

of the energy which is causing the structure or the aerodynamic source to radiate 

sound, as control may best start there. 

Having identified the noise sources and determined their radiated sound power 

levels, the next task is to determine the relative contribution of each noise source 

to the noise level at each location where the measured noise levels are excessive. 

For a facility involving just a few noise sources, as is the case for most 

occupational noise problems at a specific location, this is usually a relatively 

straightforward task. 

Once the noise sources have been ranked in order of importance in terms of their 

contribution to the overall noise problem, it is often also useful to rank them in 

terms of which are easiest to do something about and which affect most people, 

and take this into account when deciding which sources to treat first of all.  

Installations and facilities in the design stage: 

In new installations, quantification of the noise problem at the design stage may 

range from simple to difficult but never impossible. At the design stage the 

problems are the same as for existing installations; they are identification of the 

source or sources, determination of the transmission paths of the noise from the 

sources to the receivers, rank ordering of the various contributors to the problem 

and finally determination of acceptable solutions. Most importantly, at the design 

stage the options for noise control are generally many and may include rejection of 

the proposed design. 



The first step for new installations is to determine the noise criteria for sensitive 

locations which may typically include locations of operators of noisy machinery. If 

the estimated noise levels at any sensitive location exceed the established criteria, 

then the equipment contributing most to the excess levels should be targeted for 

noise control, which could take the form of: 

• Specifying lower equipment noise levels to the equipment manufacturer (care 

must be taken whenever importing equipment, particularly second hand which 

can be very noisy and hence no longer acceptable in the country of origin); 

• Including noise control fixtures (mufflers, barriers, vibration isolation 

systems, enclosures, or factory walls with a higher sound transmission loss) 

in the factory design; or 

• Rearrangement and careful planning of buildings and equipment within them.. 

The essence of the discussion is that sources placed near hard reflective 

surfaces will result in higher sound levels at the approximate rate of 3 dB 

for each large surface. 

Note that the shape of the building space generally is not important, as a 

reverberant field can build-up in spaces of any shape. Care should be taken to 

organise production lines so that noisy equipment is separated from workers as 

much as possible. 

Sufficient noise control should be specified to leave no doubt that the noise 

criteria will be met at every sensitive location. Saving money at this stage is not 

cost effective in the long term. 

CONTROL OF NOISE AT THE SOURCE (See ISO TR 11688): 

To fully understand noise control, fundamental knowledge of acoustics is required. 

To control noise at the source, it is first necessary to determine the cause of the 

noise and secondly to decide on what can be done to reduce it. Modification of the 

energy source to reduce the noise generated often provides the best means of 

noise control. For example, where impacts are involved, as in punch presses, any 

reduction of the peak impact force (even at the expense of a longer time period 

over which the force acts) will dramatically reduce the noise generated. Generally, 

when a choice of mechanical processes is possible to accomplish a given task, the 

best choice, from the point of view of minimum noise, will be the process which 

minimises the time rate of change of force or jerk (time rate of change of 



acceleration). Alternatively, when the process is aerodynamic a similar principle 

applies; that is, the process which minimises pressure gradients will produce 

minimum noise. In general, whether a process is mechanical or fluid mechanical, 

minimum rate of change of force is associated with minimum noise.  

Among the physical phenomena which can give origin to noise, the following can be 

mentioned: 

•  mechanical shock between solids, 

•  unbalanced rotating equipment 

•  friction between metal parts, 

•  vibration of large plates, 

•  irregular fluid flow, etc. 

Control of noise at the source may be done either indirectly, i.e. generally, or 

directly, i.e. related to the design process addressing one of the causes cited 

above. The latter is the aim of ISO TR 11688. 

NOTE: In noise control by design the terms direct and indirect sometimes are 

used for the path of sound from the generation to propagation in the air. So 

airborne sound in a fan is radiated directly but solid borne sound in a gear is 

transmitted to the wall of the casing and radiated as airborne sound indirectly. 

GENERAL SOURCE NOISE CONTROL CAN INVOLVE: 

 Maintenance: 

- replacement or adjustment of worn or loose parts; 

- balancing of unbalanced equipment; 

- lubrication of moving parts; 

- use of properly shaped and sharpened cutting tools. 

Substitution of materials (e.g., plastic for metal), a good example being the 

replacement of steel sprockets in chain drives with sprockets made from 

flexible polyamide plastics. 

Substitution of equipment: 

- electric for pneumatic (e.g. hand tools); 

- stepped dies rather than single-operation dies; 

- rotating shears rather than square shears; 

- hydraulic rather than mechanical presses; 

- presses rather than hammers; 

- belt conveyors rather than roller conveyors. 



Substitution of parts of equipment: 

- modification of gear teeth, by replacing spur gears with helical gears – 

generally resulting in 10 dB of noise reduction; 

- replace straight edged cutters with spiral cutters (e.g. wood working 

machines -10 dB(A) reduction); 

- replace gear drives with belt drives; 

- replace metal gears with plastic gears; 

- replace steel or solid wheels with pneumatic tyres. 

 

Change of work methods: 

- in building demolition, replace use of ball machine with selective 

demolition; 

- replace pneumatic tools by changing manufacturing methods, such as 

moulding holes in concrete rather than cutting after production of 

concrete component; 

- use remote control of noisy equipment such as pneumatic tools; 

- separate noisy workers in time, but keep noisy operations in the same 

area, separated from non-noisy processes; 

- select slowest machine speed appropriate for a job - also select large, 

slow machines rather than smaller faster ones; 

- minimise width of tools in contact with work piece (2 dB(A) reduction for 

each halving of tool width); 

- woodchip transport air for woodworking equipment should move in the 

same direction as the tool; 

- minimise protruding parts of cutting tools. 

Substitution of processes. 

- mechanical ejectors for pneumatic ejectors; 

- hot for cold working; 

- pressing for rolling or forging; 

- welding or squeeze riveting for impact riveting; 

- welding for riveting; 

- use cutting fluid in machining processes; 

- change from impact action (e.g. hammering a metal bar) to progressive 

pressure action (e.g. bending metal bar with pliers or increase of time 

during which a force is applied); 

- replace circular saw blades with damped blades; 

- replace mechanical limit stops with micro-switches. 



 

Substitution of mechanical power generation and transmission equipment: 

- electric motors for internal combustion engines or gas turbines; 

- belts or hydraulic power transmissions for gear boxes; 

- Replacement of worn moving parts (e.g., replace new rolling element 

bearings for worn ones); 

- Minimizing the number of noisy machines running at any one time. 

SOURCE CONTROL BY DESIGN INVOLVES (See ISO/TR 11688) 

Reduction of mechanical shock between parts by: 

- modifying parts to prevent rattle and ringing; 

- using an adjustable height collector for parts falling into a bin, so that 

impact speed and thus radiated noise is reduced;  

- using an adjustable height conveyor and rubber flaps to minimise the 

fall height of the parts; 

- lining of tumbling barrels, parts collecting bins, metal chutes, hoppers, 

etc. with elastic material, e.g. cork, hard rubber, plastic, conveyor belt 

material, with the choice of material being as soft as possible but 

sufficiently hard to withstand the particular operating environment 

without wearing out prematurely. In extreme cases, an effective 

alternative is to line the chute or bin with a thin layer of viscoelastic 

material such as silicone rubber or silastic, sandwiched between the bin 

and a second layer of steel or other abrasion resistant material, with the 

latter layer being of similar thickness to the wall of the bin or chute; 

- covering metal tables, metal wheels, etc. with a material, such as rubber; 

- using conveyor belts instead of chutes to avoid noisy falls. 

Reduction of noise resulting from out-of-balance by: 

- balancing moving parts; 

- use of vibration absorbers and dampers tuned to equipment resonances 

Reduction of noise resulting from friction between metal parts by: 

- Lubrication or use of soft elastic interspacing (the classical example of a 

noisy door to which oil is applied to the hinges demonstrates the 

efficiency of this measure). 

Reduction of noise resulting from the vibration of large structures (plates, 

beams, etc) by: 



- ensuring that machine rotational speeds do not coincide with resonance 

frequencies of the supporting structure, and if they do, changing the 

stiffness or mass of the supporting structure to change its resonance 

frequencies (increasing stiffness increases resonance frequencies and 

increasing the mass reduces resonance frequencies); 

- reducing the acoustic radiation efficiency of the vibrating surface by 

replacement of a solid panel or machine guard with a woven mesh or 

perforated panel; 

- use of narrower belt drives, etc.; 

- damping a panel if it is excited mechanically, but note that if the panel is 

excited by an acoustic field, damping will have little or no effect upon its 

sound radiation; 

✓ the amount of damping already characterising a structure can be 

approximately determined by tapping it with a steel tool or rod. If 

the structure "rings" for a period after it is struck, then the 

damping is low. If only a dull thud is heard, then the damping is 

high. If the damping is low, then the surface may be treated either 

with a single layer damping treatment or a constrained layer 

treatment as described below. The noise reduction achieved is 

usually in the range 2 to 10 dB.  

✓ single layer damping treatments are viscoelastic materials which 

include filled bitumens, silicone sealant and elastomeric polymers, 

all of which are available in the form of adhesive sheets or thick 

liquids for spraying or trowelling on to the surface to be treated. 

Care is necessary to ensure that the material selected can 

withstand the dirt, water or chemical environment to which it will 

be subjected. For effective results, the damping material 

thickness must be between one and three times the thickness of 

the surface being damped. Clearly this type of damping is most 

effective for thin structures. 

Reduction of noise resulting from fluid flow by: 

• providing machines with adequate cooling fins so that noisy fans are no 

longer needed; 



• using centrifugal rather than propeller fans when fan use is 

unavoidable; 

• locating fans in smooth, undisturbed air flow; 

• using curved fan blades designed to minimise turbulence or use 

irregular spacing in fans with straight blades as in traction motors ; 

• using of large, low speed fans rather than smaller, faster ones; 

• minimising velocity of fluid flow and increase cross-section of fluid 

streams; 

• reducing the pressure drop across any one component in a fluid flow 

system; 

• minimising fluid turbulence where possible (eg. avoid obstructions in 

the flow); 

• choosing quiet pumps in hydraulic systems; 

• choosing quiet nozzles for compressed air systems; 

• isolating pipes carrying the fluid from support structures, 

• using flexible connectors in pipe systems to control energy travelling 

in the fluid as well as the pipe wall; 

• using flexible fabric sections in low pressure air ducts (near the noise 

source such as a fan). 

CONTROL OF NOISE PROPAGATION (See ISO 11690-2): 

With regard to control of the noise during its propagation from the source to the 

receiver (generally the worker) some or all of the following actions need to be 

considered. 

• Use of barriers (single walls), partial enclosures or full enclosure of the entire 

item of equipment. 

• Use of local enclosures for noisy components on a machine. 

• Use of reactive or dissipative mufflers; the former for low frequency noise or 

small exhausts, the latter for high frequencies or large diameter exhaust 

outlets.  Use of lined ducts or lined plenum chambers for air handling systems 

Reverberation control - the addition of sound absorbing material to reverberant 

spaces to reduce reflected noise fields. Note that care should be taken when 

deciding upon this form of noise control, as direct sound arriving at the receiver 

will not be affected. Experience shows that it is extremely unusual to achieve 

noise reductions in excess of 3 or 4 dB(A) using this form of control which can 

be exorbitantly expensive when large spaces or factories are involved. In flat 

rooms the spatial sound distribution is of interest, see ISO 11690-1,-2. Active 

noise control, which involves suppression, reflection or absorption of the noise 

radiated by an existing sound source by use of one or more secondary or control 



sources. To understand how best to design the propagation path controls 

mentioned above, the following concepts will be discussed: the determination of 

whether the problem arises from airborne or structure-borne transmission of 

the energy; noise absorption, reflection and reverberation; and transmission 

loss and isolation. This will be followed by a discussion of some of the controls 

which can be designed and implemented  

• Types of Noise: 

Noise may be classified as steady, non-steady or impulsive, depending upon 

the temporal variations in sound pressure level. The various types of noise and 

instrumentation required for their measurement. Steady noise is a noise with 

negligibly small fluctuations of sound pressure level within the period of 

observation. If a slightly more precise single-number description is needed, 

assessment by NR (Noise Rating) curves may be used. 

A noise is called non-steady when its sound pressure levels shift significantly 

during the period of observation. This type of noise can be divided into 

intermittent noise and fluctuating noise. 

Fluctuating noise is a noise for which the level changes continuously and to a 

great extent during the period of observation. 

Tonal noise may be either continuous or fluctuating and is characterized by one 

or two single frequencies. This type of noise is much more annoying than 

broadband noise characterized by energy at many different frequencies and of 

the same sound pressure level as the tonal noise. 

 

Small variations  Constant continuous 

sound  

Pumps, electric motors, 

gearboxes, conveyers 

Intermittent noise Constant but 

intermittent 

sound 

Air compressor, automatic 

Machinery during a work 

cycle 

Large fluctuations  Periodically fluctuating 

Sound 

Mass production, surface 

grinding 

Large irregular 

fluctuations  

Fluctuating non-periodic 

sound 

 

Manual work, grinding, 

welding, component 

assembly 

Similar impulses Repeated impulses  

 

Automatic press, pneumatic 

drill, riveting 

Isolated impulses  Single impulse  Hammer blow, material 



 handling, punch press, 

gunshot, artillery fire 

Noise Rating Systems 

The Noise Rating (NR) of any noise characterized in octave band levels may also be 

calculated algebraically. More often the family of curves is used rather than the 

direct algebraic calculation. In this case, the octave band spectrum of the noise is 

plotted on the family of curves given in Figure 1.11. The NR index is the value of 

that curve which lies just above the spectrum of the measured noise. For normal 

levels of background noise, the NR index is equal to the value of the A-weighted 

sound pressure level in decibels minus 5. This relationship should be used as a guide 

only and not as a general rule. The NR approach actually tries to take into account 

the difference in frequency weighting made by the ear, at different intensity 

levels. NR values are especially useful when specifying noise in a given environment 

for control purposes. NR curves are similar to the NC (Noise criterion) curves 

proposed by Beranek. However, these latter curves are intended primarily for 

rating air conditioning noise and have been largely superseded by Balanced Noise 

Criterion. Balanced Noise Criterion Curves are used to specify acceptable noise 

levels in occupied spaces. More detailed information on NCB curves may be found in 

the standard ANSI S12.2- 1995 and in the proposals for its revision by Schomer 

(1999). The designation number of an NCB curve is equal to the Speech 

Interference Level (SIL) of a noise with the same octave band levels as the NCB 

curve. The SIL of a noise is the arithmetic average of the 500 Hz, 1 kHz, 2 kHz 

and 4 kHz octave band levels. 

• A final approach that has recently become available to industry is active 

noise reduction (ANR), in which an electronic system is used to transduce 

an offensive noise in a sound field and then process and feedback the noise 

into the same sound field such that it is exactly 180◦ out of phase with, but 

of equal amplitude to, the original noise.  

• The superposition of the out-of-phase anti-noise with the original noise 

causes physical cancellation of the noise in a target zone of the workplace. 

For highly repetitive, predictable noises, synthesis of the anti-noise, as 

opposed to transduction and reintroduction, may also be used in a feed 

forward fashion. At frequencies below about 1000 Hz, the ANR technique is 



most effective, which is fortuitous since the passive noise control materials 

to combat low-frequency noise, such as absorptive liners and barriers, are 

typically heavy, bulky, and expensive.  

• At higher frequencies and their corresponding shorter wavelengths, the 

processing and phase relationships become more complicated and 

cancellation is less successful, although the technology is improving rapidly 

and the bandwidth of effective ANR cancellation is increasing. In designing 

and implementing noise control hardware, it is important that ergonomics be 

taken into account. For instance, in a sound-treated booth to house an 

operator, the ventilation system, lighting, visibility outward to the 

surrounding work area, and other considerations relating to operator 

comfort and performance must be considered. With regard to noise-isolating 

machine enclosures, access provisions should be designed so as not to 

compromise the operator–machine interface. In this regard, it is important 

that both operation and maintenance needs be met. If noise control 

hardware creates difficulties for the operators in carrying out their jobs, 

they may tend to modify or remove it, rendering it ineffective. 

AUDITORY EFFECTS OF NOISE: 

PPE selection should be based on a number of factors. First, the NRR should 

be considered. Keep in mind that the real-world noise reduction is often lower than 

the NRR reported by the product manufacturer. “This may occur even when users 

have been taught how to fit the devices”. When selecting an appropriate NRR for a 

specific work area, the University of Washington (2004) offers a good decision 

model. For noise levels below 85 dBA, hearing protection is optional and a low NRR 

(less than 17 dB) is adequate. For levels in the 85 to 90 dBA range, low or 

moderate NRR would be adequate. Moderate NRR range from 17 to 24 dB rated 

protection levels. For noise in the 90 to 95 dBA range, moderate NRR is 

recommended. For exposures in the 95 to 105 dBA range, high NRR (above 24 dB) 

is recommended unless the exposure duration is very short. For exposures above 

105 dBA, high NRR may be adequate for exposures less than 1 hour and double 

protection is recommended for longer duration  



VIBRATION AND MOTION: 

INTRODUCTION 

During work and leisure activities the human body experiences movement. The 

motion may be voluntary (as in some sports) or in-voluntary (as for passengers in 

vehicles). Movements may occur simultaneously in six different directions:  

• three translational directions (fore-and- aft, lateral, and vertical) and  

• three rotational directions (roll, pitch, and yaw).  

Translational movements at constant velocity (i.e., with no change of speed or 

direction) are mostly imperceptible, except where exteroceptors (e.g., the eyes or 

ears) detect a change of position relative to other objects. Translational motion 

can also be detected when the velocity changes, causing acceleration or 

deceleration of the body that can be perceived via interoceptors (e.g., the 

vestibular, cutaneous, kinesthetic, or visceral sensory systems-gut and internal 

organs).  

Rotation of the body at constant velocity may be detected because it gives rise to 

translational acceleration in the body, because it re-orientates the body relative to 

the gravitational force of Earth, or because the changing orientation relative to 

other objects is perceptible through exteroceptors.  

Vibration is oscillatory motion: the velocity is changing and so the movement is 

detectable by interoceptors and exteroceptors. 

Vibration of the body may be desirable or undesirable. It can be described as 

pleasant or unpleasant, it can interfere with the performance of various tasks and 

cause injury and disease.  

Low-frequency oscillations of the body and movements of visual displays can cause 

motion sickness.  

It is convenient to consider human exposure to oscillatory motion in three 

categories: 

1. Whole-body vibration occurs when the body is supported on a surface that is 

vibrating (e.g., sitting on a seat that vibrates, standing on a vibrating floor or lying 

on a vibrating surface). Whole-body vibration occurs in transport (e.g., road, off-

road, rail, air and marine transport) and when near some machinery. Whole-body 

vibration may affect health, comfort, and the performance of activities. 



2. Motion sickness can occur when real or illusory movements of the body or the 

environment lead to ambiguous inferences as to the movement or orientation of the 

human body. The movements associated with motion sickness are always of very low 

frequency, usually below 1 Hz. 

3. Hand-transmitted vibration is caused by various processes in industry, 

agriculture, mining, construction, and transport where vibrating tools or work-

pieces are grasped or pushed by the hands or fingers. 

There are many different effects of oscillatory motion on the body and many 

variables influencing each effect. The variables may be categorized as extrinsic 

variables (those occurring outside the human body) and intrinsic variables (the 

variability that occurs between and within people). It is often not practicable to 

make highly accurate predictions of the discomfort, interference with activities, 

or health effects for an individual. However, the average effect, or the 

probability of an effect, can be predicted for groups of people. 

MEASUREMENT OF VIBRATION: 

Vibration Magnitude: 

When vibrating, an object has alternately a velocity in one direction and then a 

velocity in the opposite direction. This change in velocity means that the object is 

constantly accelerating, first in one direction and then in the opposite direction. 

Figure shows the displacement waveform, the velocity waveform, and acceleration 

waveform for a movement occurring at a single frequency (i.e., a sinusoidal 

oscillation). The magnitude of a vibration can be quantified by its displacement, 

its velocity, or its acceleration. For practical convenience, the magnitude of 

vibration is now usually expressed in terms of the acceleration and measured using 

accelerometers. The units of acceleration are meters per second per second (i.e., 

ms−2, or m/s2). The acceleration due to gravity on Earth is approximately 9.81 ms−2. 

Logarithmic scales for quantifying vibration magnitudes in decibels are sometimes 

used. When using the reference level in International Standard 1683 

[International Organization for Standardization (ISO), 2008], the acceleration 

level La is expressed by La = 20 log10(a/a0), where a is the measured acceleration (in 

ms−2) and a0 is the reference level of 10−6 ms−2. With this reference, an 

acceleration of 1 ms−2 corresponds to 120 dB, and an acceleration of 10 m s−2 

corresponds to 140 dB. 



Vibration Frequency:  

The frequency of vibration is expressed in cycles per second using the SI unit 

hertz (Hz). The frequency of vibration influences the extent to which vibration is 

transmitted to the surface of the body (e.g., through seating), the extent to which 

it is transmitted through the body (e.g., from seat to head), and the responses to 

vibration within the body. From the above it will be seen that the relation between 

the displacement and the acceleration of a motion depends on the frequency of 

oscillation. 

Vibration Direction: 

The responses of the body to motion differ according to the direction of the 

motion. Vibration is often measured at the interfaces between the body and the 

vibrating surfaces in three orthogonal directions. The three principal directions of 

whole-body vibration for seated and standing persons are x axis (fore-and aft), y 

axis (lateral), and z axis (vertical). The vibration is measured at the interface 

between the body and the surface supporting the body (e.g., on the seat beneath 

the ischial tuberosities for a seated person, beneath the feet for a standing 

person). 

Vibration Discomfort: 

The relative discomfort caused by different oscillatory motions can be predicted 

from measurements of the vibration. For very low magnitude motions it is possible 

to estimate the percentage of persons who will be able to feel vibration and the 

percentage who will not be able to feel the vibration. For higher vibration 

magnitudes, an approximate indication of the extent of subjective reactions is 

available in a semantic scale of discomfort. Limits appropriate to the prevention of 

vibration discomfort vary between different environments (e.g., between buildings 

and transport) and between different types of transport (e.g., between cars and 

trucks) and within types of vehicle (e.g., between sports cars and limousines). The 

design limit depends on external factors (e.g., cost and speed) and the comfort in 

alternative environments (e.g., competitive vehicles). 

Effects of Vibration Magnitude: 

The absolute threshold for the perception of vertical whole-body vibration in the 

frequency range 1 to 100 Hz is, very approximately, 0.01 ms−2 r.m.s.; a magnitude of 

0.1 ms−2 will be easily noticeable; magnitudes around 1 ms−2 r.m.s. are usually 



considered uncomfortable; magnitudes of 10 ms−2 r.m.s. are usually dangerous. The 

precise values depend on vibration frequency and the exposure duration and they 

are different for other axes of vibration. A doubling of vibration magnitude 

(expressed in ms−2) produces, very approximately, a doubling of the sensation of 

discomfort; the precise increase depends on the frequency and direction of 

vibration. For many motions, a halving of the vibration magnitude therefore greatly 

reduces discomfort. 

  



Paper 7 

Start-Up and Shut-Down Procedures 

Factories may have good procedures for operating within safe limits, but as soon as the process 

begins to deviate from the norm, into an abnormal situation, there are often inadequate 

procedures to help operators bring the plant back to normal operation. In this context, a 

procedure is a clear set of instructions for safely executing activities for startup, normal 

operations, temporary operations, emergency operations and shutdown. Procedures when 

executed as proscribed should provide the same result under the same circumstances. 

Operators must have a clear understanding of the operation if a consistent result is the desired 

outcome. For example, an emergency procedure will include step-by-step instructions that when 

executed by the operator should return operations to a normal state. In a state of emergency, the 

human mind is stressed and an operator’s ability to perceive and mentally process the abnormal 

situation affects their responses and actions. Therefore, the successful execution of an emergency 

procedure depends on the operator’s ability to understand the procedural action fully, 

communicate flawlessly and respond correctly and immediately. 

A study on procedural execution failure modes during abnormal situations, shows that 40% of 

the procedural failures during an abnormal situation are due to poorly written procedures; 28% 

are because procedures are not followed; and 14% of are due to flawed reasoning while using the 

procedures. It is reported that over 70% of the citations fell into the top four PSM (process safety 

management) elements – Mechanical integrity, process safety information, operating procedures 

and process hazard analysis. 

The problem in the operating procedures element was, the failure to establish and follow 

procedures for key operating phases, such as emergency shutdowns, and using inaccurate or out-

of-date procedures. Meanwhile, various Energy Agency lists the “quality of documentation & 

procedures” and “compliance with regulations & procedures” among the common, key safety 

culture components in an organisation. 

Ambiguity over operating procedures, though not the primary cause, was identified as one which 

led to ‘The Three Mile Island accident – the specific operating procedures applied to this 

accident are at the least very confusing and could be read by the operators in such a way as to 

cause them to take the incorrect actions they did. Likewise, the Chernobyl nuclear disaster report 

also pointed to the ambiguity of the operating procedures of the ORM (operating reactivity 

margin). 

 

The petrochemical industry has also experienced a number of major accidents attributed to 

operating procedures failure.  



Effective procedures 

Many managers in the process industry and manufacturing sectors are not creating the strong link 

between safety and effective procedures, nor are they creating a culture and environment where 

procedures are key elements to running safe and efficient plants. Managers often believe that all 

procedures that are needed are in place and that plant workers are following these procedures. 

They believe that there’s no need for further investment to assure procedures are suitable and 

understood by the workforce. 

Below is a short self-assessment you can take to help you decide if you need to invest more in 

effective procedures for your operations. If the answer is “No” to the six questions below in the 

left-hand column, then you may need to begin developing a justification for an investment in 

procedures. 

Justifying Investments in Effective Procedures 

1. Do we have all the procedures for operation documented - i.e. Safety procedures, start up and 

shutdown procedures, emergency response procedures, operating procedures and maintenance 

procedures? 

It is important that that it is clear which procedure to follow under what conditions and 

circumstances. The procedures list can be consolidated based on what is mandated by industry 

standards and what is required by individual company policies. 

2. Is all the information which the operator needs included in the procedure? 

An effective analysis of the scope of the procedures and conditions under which they will be 

used is necessary to insure that the procedure is complete. 

3. Is there proper management of change (MOC) in place for maintaining the procedures? 

Operations are dynamic; small changes to equipment, personnel, and other processes may impact 

an existing procedure, so it is essential there is a process to manage the changes to procedures. 

4. Are the procedures easy to access and can they be retrieved in an emergency? 

During an emergency, if the procedures are not readily available, the operator tends to follow 

what he or she remembers as a procedure, not what is written. Electronic or automated 

procedures are important to manage emergency situations when there is concern the operator 

may not know how to respond properly. 

5. Is everyone in the plant trained in the use of procedures? 

Simulator-based procedure training, understanding of site policies and training on procedural 

changes are important for plant personnel. 



6. Are the procedures easy to understand? 

Procedures should be written and structured so that people can easily understand what they are 

expected to do. The field of human factors is growing and companies are investing in Human 

Factor Specialists to ensure that the abilities and limitations of employees are considered as they 

develop effective procedures, particularly in critical safety areas where human life and high costs 

can results from accidents. 

 

 To justify investments 

It is important to understand where procedures fit into the bigger picture of operational efficiency 

so that process manager can more easily show how the investment will provide a direct return 

back to the company: 

Improve operator effectiveness 

Today’s challenges in process automation include increasing need for better coordination and 

communication between plant personnel, more complex and automated control systems, not to 

mention higher expectations to run plants at their operational limits to maintain and grow profits. 

All of these challenges can impact your ability to meet production targets and adhere to safety 

and regulatory requirements. With the complexity and pressure for profitability and safety, it is 

no surprise that decisions made by operators while running a plant or facing an emergency are 

prone to errors. Procedures that provide a structured approach towards managing such decision-

making is an important investment consideration for plants that need to run more profitably, 

safely and efficiently. 

Procedure Based Metrics 

Plant managers need to convey to operators what’s expected of them when they encounter a 

challenge during routine plant operations. Plant managers are also expected to identify 

improvements in operations and channel them into actions. The best way to do this is through 

formal procedures. Procedures can also be measured for compliance. 

Improving Process Safety 

Compliance with procedures is a key metric which safety regulators and legal bodies look at 

when an incident or accident is investigated. An abnormal situation or emergency condition can 

be avoided — and the loss of property and human life can be prevented—by following relevant 

procedures. In such a condition, the impact on business from the loss of life and equipment, 

damage done to plants and costs associated with lawsuits, can be reduced by following 

procedural practices. These incidents can have a catastrophic affect on profit and reputation and 

should not be taken lightly. 



Add to the bottom-line 

Plant managers must justify to management new investments in plant operations. Investing in 

procedures can be justified because of the direct linkage to higher efficiency and safer plants. In 

a PVC manufacturing plant, the stripper plays a critical role. The steam stripping column extracts 

the VCM (Vinyl Chloride Monomer) from the polymer. It recycles the VCM back to the process 

and sends the polymer to the centrifuge for dewatering. 

To seek investment to deploy automated procedures for the stripper operation, two important 

metrics were considered:  

1.) the number of annual planned and unplanned stripper outages, and  

2.) the number of non productive hours while the stripper shuts down and the manual startup 

procedure is executed. 

It was calculated that an automated procedure operation will reduce the time to restart the 

stripper by 80% per stripper shutdown. In chemical plants, product transitions from one grade or 

product type to another are also common. The time interval of the product transition phase is 

critical because it directly affects profitability: A decrease in the transition time between grades 

leads to an increase in on profitable production. 

Material produced during the transition may be off spec or be downgraded to a lower value 

product. Operators are expected to perform transitions by changing the operation modes quickly, 

safely to meet production plans while adhering to regulatory requirements. With this in mind, an 

effective procedure operation using automated procedures can save up to 25% of the product 

transition time and free the operator for more value added tasks. For a typical polyethylene plant 

the transition time can be reduced by 25%.  

The modern-day challenge posed by increasing operational complexity and a shortage of skilled 

labor must be approached in a structured way to make process plants more efficient and safe. 

Procedures comprise one of these systematic approaches. Incorrect or outdated procedures—or 

even a poor understanding of operating procedures—can lead to incidents resulting in fatality, 

equipment damage, production loss, poor public image, and litigation. 

 

Procedural operations are effective when they are: easy to understand, revised regularly, with 

proper management of change, and quickly accessible when needed. Investing in procedures can 

be justified most often through reduced downtime and higher throughput during 

transitions.Improving a plant’s procedural practices can help industries face today’s challenges 

by improving operators’ performance, plant efficiency, and increasing process safety while at the 

same time increasing profitability. 



Example of Technical Information Plant Start-Up/Shutdown Instructions 

Plant Start-Up 

The following procedures should be followed step-by-step for the start-up of Osmonics Desal 

spiral wound element systems. 

1. Flush system without elements to remove any residual debris from system fabrication. 

2. Recheck and test all in-line sensors, set points of interlocks, time delay relays and alarms. 

3. Feedwater quality should be checked prior to plant start-up. Pretreatment systems must 

be fully operational. 

4. Purge all air out of the system at low feed pressure and flow. 

5. Check systems for leaks. 

6. Slowly increase feed pressure and flow to obtain design performance by adjusting feed 

and brine throttle control valves. 

7. For reverse osmosis plants, sample the reject stream to check that the Langelier 

Saturation Index is negative and CaSO4  and silica concentrations are within acceptable 

limits. 

8. After the system has reached design conditions and has stabilized (about 1 to 2 hours), 

record operating conditions and performance parameters. 

9. Let the system run to waste for about 2 hours to flush out residual chemicals from the 

elements. 

Plant Shutdown 

1. At shutdown, flush the system with permeate or pretreated DI water, if available. The 

flush water must be free of any chemical additives. 

2. Relieve system pressure and shut down feed pumps. 

3. When the system is secured, insure that water does not drain from the elements. Also 

insure that there is no back pressure on the elements from the permeate side.* 

4. For extended shutdowns (greater than one week), a preservative solution should be added 

to the system to eliminate biological growth. 

5. If the plant is to be secured for less than one week, it is usually sufficient to merely flush 

the the system with fresh, pretreated feed once per day to minimize biological growth. 

* If there is greater than atmospheric pressure on the permeate line during operation, check 

valves should be included in the permeate line to prevent even momentary back pressure on the 

membrane elements during a shutdown. 

 

Draw Up Of Maintenance Schedule For Safe Operation. 



According to the European Standard EN 13306, maintenance can be defined as “(the) 

combination of all technical, administrative and managerial actions during the life cycle of an 

item intended to retain it in, or restore it to, a state in which it can perform the required function“. 

These items can be workplaces, work equipment, or means of transport like cars, ships, trains 

and aeroplanes. 

Maintenance is critical to ensure productivity, to produce products of high quality and to 

maintain a company’s competitiveness. But it also has an impact on occupational safety and 

health. Regular maintenance has an important role in eliminating workplace hazards and 

providing safer and healthier working conditions. Lack of maintenance or inadequate 

maintenance can cause serious and deadly accidents or health problems affecting not only 

workers but also the general public. But maintenance itself is a high-risk activity and it has to be 

performed in a safe way, with appropriate protection of maintenance workers and other people 

present in the workplace. 

Maintenance is a generic term for variety of tasks in all sectors and all kinds of working 

environments. The wide range of maintenance activities include inspection, testing, 

measurement, adjustment, repair, upkeep, fault detection, replacement of parts, servicing, 

lubrication, and cleaning. 

As a result, the performance of maintenance tasks is not confined to one occupation – for 

example mechanics, electricians, car mechanics, electronics engineers, building caretakers and 

office workers may all perform some maintenance tasks. The type of maintenance may be 

different depending on the sector in which the maintenance task is conducted. As a result, the 

hazards to which maintenance workers are exposed can also be very different depending on the 

task and the sector being worked in. 

They include physical, chemical, biological, and psychosocial hazards. Chronic exposure to 

certain hazards may cause health problems such as asbestosis, cancers, hearing problems, skin 

diseases, respiratory diseases, musculoskeletal disorders with, as a consequence, a higher-than-

usual sickness absence rate. 

Chemical hazards 

In certain industries, such as the chemical industry, construction, and agriculture, and in certain 

tasks, maintenance workers can be exposed to chemical hazards. During maintenance work on 

buildings, roads, machinery and other infrastructures, chemical substances can be released into 

the working environment by the task being carried out and the worker may come in contact with 

them. Workers might be exposed to chemical hazards for example, during electric arc welding, 

while working in car repair shops or waste treatment plants, while performing maintenance of 

swimming pools or industrial installations where hazardous chemicals are present. 



Specific maintenance operations may involve risks associated with asbestos fibres. Operations 

during which workers might be exposed to asbestos include the demolition of buildings, removal 

of asbestos in buildings, the scrapping of ships, and the maintenance of industrial installations 

and buildings where asbestos is present in the structure. Exposure to chemical hazards leads to 

diverse and sometimes severe health problems. Asbestosis, skin diseases, and respiratory 

diseases are just a few examples. 

Maintenance-specific hazards and risks 

In addition to the risks associated with any working environment, maintenance operations 

involve some specific risks. These include working alongside a running process and in close 

contact with machinery. During normal operation, automation typically diminishes the likelihood 

of human error that can lead to accidents. In maintenance activities, contrary to normal 

operation, direct contact between the worker and machine cannot be reduced substantially – 

maintenance is an activity where workers need to be in close contact with processes. 

Maintenance often involves unusual work, non-routine tasks and it is often performed in 

exceptional conditions, such as working in confined spaces. Maintenance operations typically 

include both disassembly and reassembly, often involving complicated machinery. This can be 

associated with a greater risk of human error, increasing the accident risk. Maintenance involves 

changing tasks and working environment. This is especially true in case of contract workers. 

Subcontracting is an aggravating factor in terms of safety and health – numerous accidents and 

incidents relate to subcontracting maintenance. Working under time-pressure is also typical for 

maintenance operations, especially when shutdowns or high-priority repairs are involved. It 

seems obvious that attention to the management of risks associated with maintenance work is 

very important in order to prevent harm. 

The Framework Directive requires all businesses to conduct risk assessments, meaning 

identification and a careful examination of factors that could cause harm to workers – so that it 

can be decided whether sufficient precautions have already been taken or whether more should 

be done to prevent harm. Any risk assessment process should:  

• identify the hazards (whether arising from work activities or from other factors, such as 

the layout of the premises) 

• establish who might be harmed and how, and identify groups of workers who might be at 

greater risk 

• evaluate the risks involved – the number of persons exposed, the frequency and duration 

of exposure, possible outcomes 

• decide whether existing precautions are adequate or whether more control and preventive 

measures should be introduced 

• involve employees and workers’ representatives in the risk assessment process, including 

providing information on risk assessment results and consulting them about the 

preventive measures needed 



• take into account the individual worker’s capabilities in general and specific risk 

assessments 

• take action – decide on measures needed, plan how they will be implemented decide who 

does what and when  

• monitor and review the process  

• record the findings.  

Workers or their representatives should be involved in the process. 

Case Study  

Good Maintenance at BASF; Chemical Industry 

GERMANY 

Organisation: BASF SE 

Key points 

▪ Organisational measures 

▪ Prevention of chemical risks 

▪ Hazardous chemicals and dead spaces 

▪ Opening and working on enclosed installations 

▪ Unexpected occurrences in opened systems 

Introduction / Background  

At the BASF site in Ludwigshafen there are more than 32,000 workers and about 6,000 contract 

workers. Maintenance is dealt with by approximately 7,000 skilled workers, made up of 4,000 

employees and 3,000 contractors. The workers are well qualified in their professions, e.g. 

mechanics, electricians or welding operators. The site’s 225 production units are supplied with 

liquid and gaseous chemicals by more than 2,000 km of pipes. Safe maintenance of the piping 

system and machinery requires continuous attention and improvement. Among the risks to which 

maintenance workers are exposed is the possibility of coming into contact with hazardous liquid 

substances while pipes or valves are being dismounted.  

Aims and objectives  

The continuous development of good practice in maintenance works is part of the BASF safety 

philosophy. Some of the improvements presented in this case study have been introduced as a 

consequence of an accident in 2003 when a maintenance worker was burned by acrylic acid 

while opening a ball cock valve. (“Kugelhahn”). The aim of the company’s current safety policy 

is to prevent such accidents by making maintenance work-flow more transparent and clearly 



organised, ensuring that all steps, from the dismounting to the re-mounting of all components, 

are included in the work plan.  

 

Scope of the project  

Guidelines for Safety, Health and Environment The Guideline for Safety, Health and 

Environment is the basis for all maintenance works. It specifies that before starting any 

maintenance work a risk assessment has to be carried out. The guideline also gives advice on 

how to carry out a risk assessment and contains full examples of the correct documents to be 

used. This documentation is made available to all the craftsmen doing the maintenance works, 

whether employees or contract workers. A special set of guidelines entitled “Safety Rules for 

skilled labour” describes the specific safety measures set out following the risk assessment. 

These guidelines help the workers to take appropriate precautions. (See below for more 

information on the guidelines “Safety Rules for skilled labour”). 

Working permit  

Working permits define which works can be carried out by the maintenance workers. Manual 

and online tutorials help the responsible person to fill in data correctly and precisely. The permit 

identifies the person or people responsible for co-ordinating the work and instructing 

maintenance workers. Crucially, the working permit is always checked by a second person who 

proofreads it, confirming that the safety measures outlined in the permit are appropriate, and 

countersigns it – this is known as the “four eyes principle”. 

• All preparatory safety measures are based on the findings of the risk assessment. These 

safety preparations have to be carried out by BASF workers. Maintenance work cannot 

start until the preparations are finished and the safety representative has countersigned the 

documents confirming their completion. 

• Work practices are based on the risk assessment which takes into account hazards such as 

dangerous substances, machinery or installations. 

• An extra fire permit is needed for certain works, such as welding, which may be 

particularly dangerous if pipes contain chemical residues. 

• The working permit also sets out what personal protective equipment is needed for the 

job. 

• Additional safety measures may be necessary after the maintenance work is completed, 

such as pressure tests. These measures are also set out in the working permit and the 

maintenance worker must sign the permit to confirm that all final safety measures have 

been carried out. 

Before the maintenance work itself starts, workers are informed by BASF’s responsible 

supervisors about the results of the risk assessment, the working permit system and all personal 



protective equipment needed. Work does not begin until BASF’s responsible supervisor declares 

that the preparatory safety measures are complete and countersigns the working permit. 

During maintenance, work will immediately stop if something unexpected happens. For 

example; 

• When the leakage of a hazardous substance is much greater than the residual volume 

estimated in the original risk assessment 

• When an installation is damaged 

At this point a new risk assessment is carried out and new safety measures are drawn up. Safety 

Rules for skilled labour. These additional guidelines give examples of how to use work permits. 

They define responsibilities and set out rules and advice for maintenance works. The guidelines 

are explicitly aimed at maintenance workers and help them to identify safety measures required 

by their specific trade. They contain a catalogue of potential risks and how they can be 

prevented. All the information in the guidelines is based on the requirements set up by the 

statutory accident insurances, but the guidelines also cover emergency and exit plans and offer 

examples of good practice. The most hazardous maintenance tasks involve dismounting of pipes 

containing dangerous substances, pipes under pressure, working in height, etc. 

Thus the good practice examples describe how to open valves and pipes, how to lock 

connections, how to set blind discs and how to work safely overhead. When removing a tube 

from its mountings, for example, safety measures should include: 

• Checking that it is the correct tube as specified in the job order. 

• Preparing the work area. 

• Following the safety measures outlined in the work permit. 

• Not touching hot or smeared tubes with unprotected hands. 

• Loosening the screws of the flanges from the side furthest from the body, before 

loosening remaining screws carefully, always ensuring that a screw can be tightened 

again quickly if necessary. 

• Standing to the side of flange couplings rather than underneath them. 

• Wherever possible, working below eye level rather than above it 

 

Instrumentation for Safe Plant Operations 

Is your chemical process "covered" by 29 Code of Federal Regulations (CFR) 1910.119, which 

covers the process safety management of highly hazardous chemicals? If so, you might be aware 

that instrumentation and controls can be several of the many independent layers used to maintain 

process safety. 



A number of new domestic and international standards and guidelines are available in this 

area.1-3 The Occupational Safety and Health Administration (OSHA) has publicly recognized 

American National Standard Institute/Instrumentation, Systems, and Automation Society 

(ANSI/ISA) 84 as a "good engineering practice" and acceptable when following the 1910.119 

regulation. Unfortunately, many engineers are either unaware of or reluctant to follow these 

documents. Ignorance is not bliss, or an adequate defense in court should something go wrong. 

These standards and guidelines either frown on or actually forbid performing control and safety 

in one "box" ," e.g., a distributed control system (DCS). However, many plant engineers combine 

control and safety for purely economic reasons ," fewer systems, single source of supply, etc. ," 

without realizing the negative impact on safety. 

Safety cannot be shortchanged ," no easy solutions exist. Current standards address this with a 

design life-cycle approach that consists of a set of procedures starting with the process 

conceptual design and ending with decommissioning. 

The design of instrumentation and control systems for safety has been a source of controversy 

for the past 15 years. What technology is most appropriate (e.g., relay, solid state, software)? 

What level of redundancy is most appropriate (e.g., single, dual, triple)? What manual test 

interval is most appropriate (e.g., monthly, quarterly, yearly)? Should safety control be 

performed in the main control system? 

These questions cannot be answered subjectively because everyone has a different opinion and 

personal background. Developers of industry guidelines, standards and recommended practices 

realize this problem and have created performance-based documents. In other words, the 

standards do not mandate the technology, level of redundancy or test intervals. The common 

theme in all the documents is: The greater the level of process risk, the better the systems needed 

to control it. 

Multiple safety layers 

One common theme in all of the industry's process safety documents is multiple independent 

protection layers. Instrumentation and controls form many of these layers. See Fig. 1. 

Figure 1. Independent Protection Layers 



 

Historically, all of the layers were independent, typically using diverse technologies from diverse 

vendors. However, with the acceptance of software programmable systems, many plant 

engineers have considered combining multiple functions into one system. For example, it is 

possible to combine control, alarms, shutdown and fire and gas systems in a modern DCS. 

The benefits seem obvious ," single source of supply, simplified training and spare parts, lower 

installed costs, etc. ," yet all industry standards either outright forbid or strongly frown on such 

practices. The reasons are simple. How do you allow access to some functions, but deny access 

to others? How do you enforce management-of-change policies when operators are constantly 

making changes to the control system? How can you be certain changes made in one program 

area will not impact the functionality somewhere else? 

What might go wrong? 

One end-user reported a case in which all the safety functions in one facility were performed in 

the DCS. Plant personnel were not aware of the recent industry standards. The corporate 

specialist mandated that all safety loops be verified. After checking, plant personnel found one-

third of the loops had been deleted, one-third were bypassed, and the remaining one-third did not 

function when tested. 

The benefits of multiple independent layers also can be shown graphically. Consider an example 

of a process with an inherent level of risk ," in this case, the probability of an explosion ," of 

once per year, (as was common in the manufacture of gun powder more than a century ago). 

Such a level of risk would not be tolerated today. 



Suppose the current goal was a 1/100,000 chance of explosion. Assume the basic process cannot 

be changed. The only alternative would be to add multiple independent protection layers. See 

Fig. 2. 

Figure 2. Risk Reduction 

 

 

The "mechanical" layer might represent pressure-relief valves, and the "other" layer might 

represent a fire and gas system. Some layers are "prevention layers," installed to prevent a 

particular hazard, while others are mitigation layers, installed to lessen the consequences of a 

particular incident. Assume each layer reduces the risk by a factor of 10. The original accident 

probability of once per year now can be reduced to 1/100,000 per year (10 x 10 x 10 x 10 x 10 = 

100,000). 

But what if most of the layers were performed in a single box such as a basic process control 

system (BPCS). In this case, the overall risk would be reduced only by a factor of 100 (the 

control system and the mechanical protection [10 x 10 = 100]). The overall level of safety 

protection in this scenario is less by a factor of 1,000, even though a modern control system was 

used. Industry standards actually limit the performance operators can claim from a control 

system to no more than a factor of 10. 

Design life cycle 

A detailed, systematic, methodical, well-documented design process is necessary for the design 

of safety instrumented systems. This starts with a safety review of the process, implementation of 

other safety layers and a systematic analysis, as well as detailed documentation and procedures. 

The steps are described in the standards and referred to as a safety design life cycle. The intent is 

to leave a documented, auditable trail, and to make sure nothing falls between the inevitable 

cracks within every organization. 

Fig. 3 shows the life-cycle steps described in the ANSI/ISA 84 standard. This should be 

considered one example only, because variations of the life cycle are presented in other industry 

documents. A company can choose to develop its own variation of the life cycle, based on its 

unique requirements. 



Figure 3. Safety Life Cycle 

 

Some will complain that performing all the life-cycle steps, like all other tasks designed to 

lower risk, will increase overall costs and result in lower profitability and decreased productivity. 

One in-depth study, conducted by a group that included major engineering societies, 20 

industries and 60 product groups, concluded that production increased as safety increased.4 

OSHA has reported similar findings. 

Conceptual process design. The first step in the life cycle is to develop an understanding of the 

process, the equipment under control and the environment in sufficient depth to enable the other 

life-cycle activities to be performed. The goal is to design an inherently safe plant. The activities 

in this step are generally considered a job for a process engineer. 

Hazard analysis & risk assessment. The next step is to develop an understanding of the risks 

associated with the process. These can impact personnel, production, capital equipment, the 

environment, company image and more. 

A hazard analysis consists of identifying the hazards. Numerous techniques can be used 

(HAZard and OPerability study [HAZOP], what if, fault tree, checklist, etc.). A risk assessment 

classifies the risk of the hazards identified in the hazard analysis. Risk is a function of the 

frequency or probability of an event, as well as the severity or consequences of the event. 

A risk assessment can be either qualitative or quantitative. Qualitative assessments subjectively 

rank the risks from low to high, while quantitative assessments attempt to assign numerical 

factors such as death or accident rates to the risk. This is not intended to be the sole 

responsibility of the control system engineer. A number of other specialists are required to 

perform these assessments, including risk analysts, process designers, process engineers and 

possibly control engineers. 

The goal of process plant design is to have a plant that is inherently safe, or one in which residual 

risks can be controlled by the application of non instrumented safety layers. 



If the risks can be controlled to an acceptable level without the application of an instrumented 

system, then the design process stops, as far as a safety instrumented system is concerned. If the 

risks cannot be controlled to an acceptable level by the application of non instrumented layers, 

then an instrumented system will be required. 

The most difficult step in the overall process for most organizations seems to be determining the 

required safety integrity level (SIL). This is not a direct measure of process risk, but instead a 

measure of the safety system performance required to control the risks identified earlier to an 

acceptable level. The standards outline a variety of methods that describe how this can be 

accomplished. 

Safety requirement specification development. The next step consists of developing the safety 

requirements specification, essentially the functional logic of the system. Naturally, this will vary 

for each system. No general across-the-board recommendation can be made. 

Each safety function should have an associated SIL requirement, as well as reliability 

requirements if unplanned shutdowns are a concern. The engineer should include all operating 

conditions, from startup through shutdown, as well as maintenance. 

The system will be programmed and tested according to the logic determined during this step. If 

an error is made here, it will carry through for the rest of the design. It will not matter how 

redundant the system is or how often the system is manually tested; it will not work properly 

when required. These are referred to as systematic or functional failures. 

Conceptual SIS design. The purpose of this step is to develop an initial design to determine if it 

meets the safety requirements and SIL performance requirements. The engineer needs initially to 

select a technology, configuration (architecture), test interval, software design, power source and 

user interfaces, among others, pertaining to the field devices and the logic box. 

Factors to consider are overall size, budget, complexity, speed of response, communication 

requirements, interface requirements, methods of implementing bypasses and testing. Plant 

personnel then can perform a relatively simple quantitative analysis to see if the proposed system 

meets the performance requirements.8-11 The intent is to evaluate the system before specifying 

the solution. Just as it is better to perform a HAZOP before building the plant, it is better to 

analyze the proposed safety system before specifying it ," how else will you know if it meets the 

performance goal? 

Detailed SIS design. Once a design has been chosen, the system must be engineered and built 

following strict and conservative procedures. The process requires thorough documentation ," an 

auditable trail someone else can follow for verification purposes. 

Installation and commissioning. This step ensures the system is installed per the design and 

performs per the safety requirements specification. Before a system is shipped from the factory, 



it must be thoroughly tested for proper operation. If any changes are required, they should be 

made at the factory, not at the installation site. 

At installation, the entire system ," including field devices ," must be checked as well. A detailed 

installation document should outline each procedure to be carried out. Finished operations should 

be signed off in writing to verify each function and operational step has been checked. 

Operations and maintenance. Every system requires periodic maintenance to function properly. 

Not all faults are self-revealing, so every safety system must be periodically tested to make sure 

it will respond properly to an actual demand. The frequency of inspection and testing should 

have been determined earlier in the life cycle. All testing must be documented. 

Modifications. As process conditions change, it will be necessary to make changes to the safety 

system. All proposed changes require returning to the appropriate phase of the life cycle. A 

change considered minor by one individual could have a major impact on the overall process. 

The change must be thoroughly reviewed by a qualified team. Many accidents have been caused 

by a lack of review. 

Decommissioning. System decommissioning should entail a review to make sure system removal 

will not impact the process or surrounding units, and that means are available during the 

decommissioning process to protect the personnel, equipment and environment. 

Conclusion 

When it comes to the design and evaluation of instrumentation and control systems installed for 

safety purposes, no easy answers exist. Triplicated logic boxes do not magically solve all 

problems. A methodical, team-oriented life-cycle approach is required. 

 

Work Permit Application,  

Permit-to-work System is a formal written system used to control certain types of work which 

are potentially hazardous. It is also a mean of communication among site personnel to ensure all 

necessary safety precautions are taken before commencing such work.  

 As per factory act-1948 where is the mentioned it's types & use = Regret. Not sure about it. 

Types are as follows: The types of work permits are:  

(1) General Work Permit which includes :  

i. Cold work permit 

ii. Hot work permit  

2) Special work permit  



i. Confined space entry, 

ii. Working at height,  

iii. Excavation & fragile roof,  

iv. Electrical work Permit (HT/LT)  

v. Material lowering & lifting. Cold work permit:  

It is first level permit issued for jobs of general nature not involving any special activities like 

confined space entry, working height, excavation, Electrical maintenance on HT / LT, material 

lowering and lifting. Hot Work Permit: it is work permit issued for jobs involving activities 

which generates spark and flame. Welding, Gas cutting, grinding, chipping are few activities 

which necessarily should have Hot work Permit.  

Read more on: 

https://www.usbr.gov/lc/region/g2000/envdocs/MohaveCountyWindFarm/Plan_of_Development

/508%20Attachments%20to%20HSSE%20Plan/Attach_B_Permit_to_Work.pdf 

https://www.tatapower.com/pdf/sustainability/safety/Permit-To-Work-Procedure.pdf 

 

Precaution In The Processes and Operations Involving Explosives, Flammable, Dust, 

Gases, Vapours. Vapour Cloud Formations and Combating. 

Read this materials 

https://www.hse.gov.uk/pUbns/priced/hsg103.pdf 

https://www.ukfrs.com/pdf/print/node%3A23638 

Runaway Reactions, Control, Precaution and Prevention.  

Protective Measures 

Protective measures to ensure safe operation have either to deal with, or to mitigate, the 

consequences of the runaway reaction. Protective measures include emergency venting or relief 

systems, inhibition, and containment. 

In common with using prevention as a basis of safety, it is essential that a full evaluation of the 

hazards of the process is carried out, before the type of protective measure is chosen and 

designed. The identification and definition of the "worst case" scenario is particularly important 

as, in contrast to prevention, any protective measure has to be able to cope with the worst case 

runaway reaction. 

Protective systems are rarely used on their own and some preventive measurements are usually 

included to reduce the demand on the protective systems. It should be recognized that it is not 

https://www.usbr.gov/lc/region/g2000/envdocs/MohaveCountyWindFarm/Plan_of_Development/508%20Attachments%20to%20HSSE%20Plan/Attach_B_Permit_to_Work.pdf
https://www.usbr.gov/lc/region/g2000/envdocs/MohaveCountyWindFarm/Plan_of_Development/508%20Attachments%20to%20HSSE%20Plan/Attach_B_Permit_to_Work.pdf
https://www.tatapower.com/pdf/sustainability/safety/Permit-To-Work-Procedure.pdf
https://www.hse.gov.uk/pUbns/priced/hsg103.pdf
https://www.ukfrs.com/pdf/print/node%3A23638


always possible to design a protective system to cope with the consequence of a runaway 

reaction. Protective systems such as crash cooling, drown out and reaction inhibition (see below) 

involve the detection of the onset of the runaway reaction and subsequent corrective action to 

prevent it occurring. In addition to suitable detection methods and the availability of process 

compatible systems, these techniques need time to act and are of limited use when the runaway is 

caused by a sudden event. In such cases, if preventive measures are also unsuitable to ensure safe 

operation then the process may need to be radically re-designed or even abandoned. 

Emergency Venting and/or Relief Systems 

Venting is often the most practical system for the relief of runaway reactors, and regardless of 

other safety systems, a vent will normally be present on a reactor, directing any flow to a known 

location rather than resulting in an exploding reactor. Over-pressure venting or pressure relief is 

fitted to chemical reactors to cope with one or more of the following: 

• Compressed air, nitrogen, steam or other service fluids enter the reactor unexpectedly 

• The reactor is engulfed by fire 

• An exothermic reaction runs away 

The vented material may be: 

• toxic 

• corrosive 

• flammable 

• high temperature 

The venting of such materials direct to the atmosphere is undesirable, generating hazards in the 

vicinity of the reactor, where the bulk of the liquid will fall out from the atmosphere and be 

deposited on local plant. A flammable mixture may result in an explosive atmosphere, and toxic, 

corrosive or very hot liquids are a danger to personnel. An expensive clean-up procedure can be 

expected where the liquid deposits on process plant, particularly when solidification is likely. 

Thus, simply having a vent on a reactor is not enough, and some consideration must be given to 

treatment of the discharge or at least to the direction and location of the end of the vent line. 

More often, a pressure relief valve is installed instead of atmospheric venting. 

Few chemical reactors are operated without any pressure relief system, but relief systems sized 

to cope with service fluids or fire engulfment are rarely adequate to protect against the effects of 

a runaway reaction. The discharge may be purely gaseous or vapor or it may be a vapor-liquid 

mixture. 2-phase discharge is common among foaming systems. The presence of 2 phases in 

non-foaming system is caused by the phenomenon of "liquid swell" as follows. 

When a runaway reaction occurs and a vent/relief operates to release pressure, bubbles of gas or 

vapor form in the reaction mixture and rise to the liquid surface where they disengage. While the 

bubbles are still in the liquid, however, their volume increases that of the liquid and the liquid 

level rises. If the liquid level reaches the vent/relief, liquid as well as vapor is discharged. A 2-



phase mixture usually requires a larger vent/relief area than a single-phase gas or vapor 

discharge. 

Chemical reaction systems can also contain solid materials such as catalysts. The relief mixture 

in such cases will often be 3-phases. It is currently believed that the presence of the third solid 

phase has little effect on the required relief area, though particular care should be taken to ensure 

that the relief and associated downstream equipment do not become blocked by the presence of 

solids.It is important that a suitable system is fitted for the batch being processed. Many reactors 

in the pharmaceutical and specialty chemical industries are multi-purpose, and different 

mitigation systems may be relevant in each batch. Relief and disposal systems are difficult to 

modify once installed. It may be necessary to have more than one system available in these 

cases. 

 

 Inhibition 

Inhibition involves injecting small quantities (in ppm) of inhibitor to the reactor at an early stage 

of the runaway. The inhibitor used can either halt the reaction completely or reduce the reaction 

rate to delay further runaway for a time period, allowing time for absent ancillary services or 

agitation to become available. 

The suitability of a system for inhibition is dependent on the reaction mechanism occurring in 

the reactor. Inhibition is ideally suited to free-radical-initiated reaction systems (such as some 

polymerization reactions), pH-dependent reactions and systems where the catalyst can be 

removed by the inhibitor. 

Where possible, inhibition should be used at least as an initial protection against thermal 

runaway. The advantages are the passive nature and complete containment within the reactor 

without the need for extreme pressure design of the reactor. This is particularly important where 

the pressure generated during runaway is due to the vapor pressure of the system. Such reaction 

systems require very high pressure ratings for complete containment. Since no venting is 

involved, inhibition is applicable to foaming and highly viscous systems. 

In spite of their apparent ideal suitability, inhibition systems are rarely used in 

industry. Disadvantages of inhibition include the lack of published information regarding the 

design of injection systems, uncertainties over the mixing efficiency and distribution of the 

inhibitor, and the fact that reaction may not be altogether halted and may continue at a reduced 

rate before a second runaway occurs. The injector system must be designed to give good 

distribution of the inhibitor within the reactor to provide sufficient mixing, and provide the 

mixing in as short a time as possible. Problems exist with the mixing of such small quantities 

within the bulk mass in the reactor, as good mixing is necessary to prevent hot spots, i.e. pockets 

of reactant remaining uninhibited and generating the temperatures and pressures that would 

occur if the reaction was allowed to continue. 



The time taken to inject and distribute the inhibitor is also an important factor. Aids to mixing 

within a non-agitated system are desirable to reduce the number of injectors required on a large 

system. Consideration should also be given to the effect of viscosity on the mixing, as many 

systems, particularly polymerization reactions, will become more viscous as the reaction 

proceeds. The increased viscosity will impede mixing, and the system should be designed for the 

worst case, i.e. when the reaction is nearing completion. 

Passive injection, i.e. systems requiring no external power, should be preferred. Thermal 

runaway is likely to be caused by loss of power resulting in loss of control system, agitation or 

cooling. It is therefore likely that stirring of the reactor, to distribute the inhibitor, is not possible 

in the event of power failure. Any agitation available will be due to residual stirring (for a short 

time after power loss), convection currents or separate agitation provided by the injector. 

Additional considerations must be given to the methods for early detection of the onset of 

runaway and actuation of the injector, in order to optimize the timing of the injection in relation 

to the runaway process. 

Detecting the onset of a runaway for actuation of the injector can be done by use of several 

parameters. The actuation can be linked to the temperature or pressure in the reactor, the failure 

of agitation or the loss of cooling to the system. A pressure-control system would normally be 

used for normal operation, and loss of control can happen at any point during the runaway. 

Pressure is often a better choice of parameter for runaway detection, as over-pressurization of the 

reactor is the main concern. Using temperature as a trigger may not always be effective, as some 

systems, particularly those generating non-condensable gases, can give high pressure rises at 

small temperature differentials. 

Linking the injector to the loss of cooling or agitation is also practical, although the injector may 

be actuated before runaway has commenced. Mechanically rather than electrically controlled 

actuators should be used in this case, as the cause of failure of services is likely to cause failure 

of the control system. 

 Containment 

Containment within the reactor should always be considered where practicable. As with 

inhibition, the system is passive and no venting occurs, making it suitable for foaming and highly 

viscous systems. A reactor system to be used for total containment should be designed to 

withstand the maximum pressure produced by the runaway reaction. In the case of vapor-

generating reactions, where the pressure increases exponentially with temperature, this may not 

be a practical solution. Impractical wall thicknesses (in terms of economic cost as well as 

construction) may result. Clean-up following an incident may be difficult if the reactants are 

allowed to solidify. Encasement of the reactor in concrete or in a steel or concrete bunker may 

provide an alternative. Where a vapor is present, the cooling effect of the expansion due to 

reduced pressure may be used to slow the reaction significantly such that it can be contained by 

the system. 

 Quench and Dumping 



Quenching and dumping are more usual methods of inhibiting a runaway reaction. In both cases 

a quantity of cold inert diluent is added to the reaction mixture and stops the reaction by cooling 

it. The ideal substance is water, when applicable, which is cheap, readily available and has a high 

specific heat. In some cases water reacts exothermically with the reaction mixture and an 

alternative diluent must be used. An example is the runaway decomposition of a sulphonation 

reaction, where concentrated sulfuric acid is used as diluent. 

The actual addition of diluent is best carried out by quenching, where the diluent is added 

quickly to the reactor from a storage vessel mounted above it. When the runaway is detected 

(e.g. by temperature rise) a valve opens automatically and the quench liquid runs rapidly into the 

reactor under gravity. When there is not enough free space in the reactor to introduce an 

adequate quantity of diluent, dumping can be used. In this case the reactor contents are run off 

(dump) into another vessel containing the quench liquid. 

Quench systems are suited to most reaction systems: "gassy", foaming and viscous mixtures can 

be quenched with a suitable quench liquid. It is possible to have complete containment of the 

chemical system using quenching, preventing toxic or hazardous vapors or gases being passed to 

the atmosphere. If the quench liquid is carefully chosen, the quench liquid may itself react with 

the discharge and inhibit or halt the reaction. This active quenching is an ideal substitute to 

reactor inhibition where larger quantities of the inhibiting medium are required. In passive 

quenching, the two-phase vented mixture is sparged through a dedicated liquid in a quench tank, 

which cools the reaction preventing further runaway, condenses vapors and allows only non-

condensable gases to escape or pass on to a vent stack or for further treatment. 

The major uncertainty in quench systems is the design of the sparger for optimum mixing and 

subsequent heat transfer from the quench fluid to the two-phase mixture. The presence of large 

vapor bubbles may prevent some of the vapors from contacting the cold liquid interface. The size 

and number of holes need to be properly defined. 

Care should also be taken in ensuring that the reacting mass does not solidify in the sparger when 

the discharge first hits the cold quench fluid in the vent line. Reacting liquids that will become 

solid at ambient temperatures are one of the few situations where quench tanks should not be 

used. A different form of quenching, non-sparged, may be suitable. Discharging the reactor to 

the void space above the quench fluid and letting the reacting mass hit the liquid will quench the 

reaction and at least give some benefit. Mixing of the quench and discharge is the main problem 

in this case. 

The following should be considered when using a quench system: 

• compatibility of the quench material with the reactants 

• reliability of the quench delivery system 

• availability of space in the reactor / dump tank to accommodate quench material in 

addition to the reactor contents 

• the effects of level swell and foaming on quench addition 

• rate of mixing of the quench material with reaction fluids 

• the effectiveness of quenching for all conditions leading to loss of control 
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anyone, anytime, and anywhere. You and your employees could be forced to evacuate your 

company when you least expect it. 

This booklet is designed to help you, the employer, plan for that possibility. The best way to 

protect yourself, your workers, and your business is to expect the unexpected and develop a well-

thoughtout emergency action plan to guide you when immediate action is necessary. 

What is a workplace emergency? 

A workplace emergency is an unforeseen situation that threatens your employees, customers, or 

the public; disrupts or shuts down your operations; or causes physical or environmental damage. 

Emergencies may be natural or manmade and include the following: 

▪ Floods, 

▪ Hurricanes, 

▪ Tornadoes, 

▪ Fires, 

▪ Toxic gas releases, 

▪ Chemical spills, 

▪ Radiological accidents, 

▪ Explosions, 

▪ Civil disturbances, and 

▪ Workplace violence resulting in bodily harm and trauma. 

How do you protect yourself, your employees, and your business? 

The best way is to prepare to respond to an emergency before it happens. Few people can think 

clearly and logically in a crisis, so it is important to do so in advance, when you have time to be 

thorough. 

Brainstorm the worst-case scenarios. Ask yourself what you would do if the worst happened. 

What if a fire broke out in your boiler room? Or a hurricane hit your building head-on? Or a train 

carrying hazardous waste derailed while passing your loading dock? Once you have identified 

potential emergencies, consider how they would affect you and your workers and how you 

would respond. 

What is an emergency action plan? 

An emergency action plan covers designated actions employers and employees must take to 

ensure employee safety from fire and other emergencies. Not all employers are required to 

establish an emergency action plan. See the flowchart on page 11 to determine if you are. Even if 

you are not specifically required to do so, compiling an emergency action plan is a good way to 

protect yourself, your employees, and your business during an emergency. 

Putting together a comprehensive emergency action plan that deals with all types of issues 

specific to your worksite is not difficult. 

You may find it beneficial to include your management team and employees in the process. 

Explain your goal of protecting lives and property in the event of an emergency, and ask for their 



help in establishing and implementing your emergency action plan. Their commitment and 

support are critical to the plan’s success. 

What should your emergency action plan include? 

When developing your emergency action plan, it’s a good idea to look at a wide variety of 

potential emergencies that could occur in your workplace. It should be tailored to your worksite 

and include information about all potential sources of emergencies. Developing an emergency 

action plan means you should do a hazard assessment to determine what, if any, physical or 

chemical hazards in your workplaces could cause an emergency. If you have more than one 

worksite, each site should have an emergency action plan. 

At a minimum, your emergency action plan must include the following: 

▪ A preferred method for reporting fires and other emergencies; 

▪ An evacuation policy and procedure; 

▪ Emergency escape procedures and route assignments, such as floor plans, workplace maps, 

and safe or refuge areas; 

▪ Names, titles, departments, and telephone numbers of individuals both within and outside 

your company to contact for additional information or explanation of duties and 

responsibilities under the emergency plan; 

▪ Procedures for employees who remain to perform or shut down critical plant operations, 

operate fire extinguishers, or perform other essential services that cannot be shut down for 

every emergency alarm before evacuating; and 

▪ Rescue and medical duties for any workers designated to perform them. 

You also may want to consider designating an assembly location and procedures to account for 

all employees after an evacuation. 

In addition, although they are not specifically required by OSHA, you may find it helpful 

to include in your plan the following: 

▪ The site of an alternative communications center to be used in the event of a fire or 

explosion; and 

▪ A secure on- or offsite location to store originals or duplicate copies of accounting records, 

legal documents, your employees’ emergency contact lists, and other essential records. 

How do you alert employees to an emergency? 

Your plan must include a way to alert employees, including disabled workers, to evacuate or take 

other action, and how to report emergencies, as required. Among the steps you must take are the 

following: 

▪ Make sure alarms are distinctive and recognized by all employees as a signal to evacuate the 

work area or perform actions identified in your plan; 



▪ Make available an emergency communications system such as a public address system, 

portable radio unit, or other means to notifyemployees of the emergency and to contact local 

law enforcement, the fire department, and others; and 

▪ Stipulate that alarms must be able to be heard, seen, or otherwise perceived by everyone in 

the workplace. You might want to consider providing an auxiliary power supply in the event 

that electricity is shut off. (29 CFR 1910.165(b)(2) offers more information on alarms.) 

Although it is not specifically required by OSHA, you also may want to consider the following: 

▪ Using tactile devices to alert employees who would not otherwise be able to recognize an 

audible or visual alarm; and 

▪ Providing an updated list of key personnel such as the plant manager or physician, in order of 

priority, to notify in the event of an emergency during off-duty hours. 

How do you develop an evacuation policy and procedures? 

A disorganized evacuation can result in confusion, injury, and property damage. That is why 

when developing your emergency action plan it is important to determine the following: 

▪ Conditions under which an evacuation would be necessary; 

▪ A clear chain of command and designation of the person in your business authorized to order 

an evacuation or shutdown. You may want to designate an “evacuation warden” to assist 

others in an evacuation and to account for personnel; 

▪ Specific evacuation procedures, including routes and exits. Post these procedures where they 

are easily accessible to all employees; 

▪ Procedures for assisting people with disabilities or who do not speak English; 

▪ Designation of what, if any, employees will continue or shut down critical operations during 

an evacuation. These people must be capable of recognizing when to abandon the operation 

and evacuate themselves; and 

▪ A system for accounting for personnel following an evacuation. Consider employees’ 

transportation needs for community-wide evacuations. 

Under what conditions should you call for an evacuation? 

In the event of an emergency, local emergency officials may order you to evacuate your 

premises. In some cases, they may instruct you to shut off the water, gas, and electricity. If you 

have access to radio or television, listen to newscasts to keep informed and follow whatever 

official orders you receive. 

In other cases, a designated person within your business should be responsible for making the 

decision to evacuate or shut down operations. Protecting the health and safety of everyone in the 

facility should be the first priority. In the event of a fire, an immediate evacuation to a 

predetermined area away from the facility is the best way to protect employees. On the other 

hand, evacuating employees may not be the best response to an emergency such as a toxic gas 

release at a facility across town from your business. 



The type of building you work in may be a factor in your decision. Most buildings are vulnerable 

to the effects of disasters such as tornadoes, earthquakes, floods, or explosions. The extent of the 

damage depends on the type of emergency and the building’s construction. Modern factories and 

office buildings, for example, are framed in steel and are structurally more sound than 

neighborhood business premises may be. In a disaster such as a major earthquake or explosion, 

however, nearly every type of structure will be affected. Some buildings will collapse and others 

will be left with weakened floors and walls. 

What is the role of coordinators and evacuation wardens during an emergency? 

When drafting your emergency action plan, you may wish to select a responsible individual to 

lead and coordinate your emergency plan and evacuation. It is critical that employees know who 

the coordinator is and understand that person has the authority to make decisions during 

emergencies. 

The coordinator should be responsible for the following: 

▪ Assessing the situation to determine whether an emergency exists requiring activation of 

your emergency procedures; 

▪ Supervising all efforts in the area, including evacuating personnel; 

▪ Coordinating outside emergency services, such as medical aid and local fire departments, and 

ensuring that they are available and notified when necessary; and 

▪ Directing the shutdown of plant operations when required. 

You also may find it beneficial to coordinate the action plan with other employers when several 

employers share the worksite, although OSHA standards do not specifically require this. 

In addition to a coordinator, you may want to designate evacuation wardens to help move 

employees from danger to safe areas during an emergency. Generally, one warden for every 20 

employees should be adequate, and the appropriate number of wardens should be available at all 

times during working hours. 

Employees designated to assist in emergency evacuation procedures should be trained in the 

complete workplace layout and various alternative escape routes. All employees and those 

designated to assist in emergencies should be made aware of employees with special needs who 

may require extra assistance, how to use the buddy system, and hazardous areas to avoid during 

an emergency evacuation. 

How do you establish evacuation routes and exits? 

When preparing your emergency action plan, designate primary and secondary evacuation routes 

and exits. To the extent possible under the conditions, ensure that evacuation routes and 

emergency exits meet the following conditions: 

▪ Clearly marked and well lit; 

▪ Wide enough to accommodate the number of evacuating personnel; 

▪ Unobstructed and clear of debris at all times; and 

▪ Unlikely to expose evacuating personnel to additional hazards. 



If you prepare drawings that show evacuation routes and exits, post them prominently for all 

employees to see. 

How do you account for employees after an evacuation? 

Accounting for all employees following an evacuation is critical. Confusion in the assembly 

areas can lead to delays in rescuing anyone trapped in the building, or unnecessary and 

dangerous search-and-rescue operations. To ensure the fastest, most accurate accountability of 

your employees, you may want to consider including these steps in your emergency action plan: 

▪ Designate assembly areas where employees should gather after evacuating; 

▪ Take a head count after the evacuation. Identify the names and last known locations of 

anyone not accounted for and pass them to the official in charge; 

▪ Establish a method for accounting for non-employees such as suppliers and customers; and 

▪ Establish procedures for further evacuation in case the incident expands. This may consist of 

sending employees home by normal means or providing them with transportation to an 

offsite location. 

How should you plan for rescue operations? 

It takes more than just willing hands to save lives. Untrained individuals may endanger 

themselves and those they are trying to rescue. For this reason, it is generally wise to leave 

rescue work to those who are trained, equipped, and certified to conduct rescues. 

If you have operations that take place in permit-required confined spaces, you may want your 

emergency action plan to include rescue procedures that specifically address entry into each 

confined space. (See also OSHA Publication 3138, Permit-Required Confined Spaces, and the 

National Institute for Occupational Safety and Health (NIOSH) Publication 80-106, Criteria for a 

Recommended Standard...Working in Confined Spaces.) 

What medical assistance should you provide during an emergency? 

If your company does not have a formal medical program, you may want to investigate ways to 

provide medical and first-aid services. If medical facilities are available near your worksite, you 

can make arrangements for them to handle emergency cases. Provide your employees with a 

written emergency medical procedure to minimize confusion during an emergency. 

If an infirmary, clinic, or hospital is not close to your workplace, ensure that onsite person(s) 

have adequate training in first aid. The American Red Cross, some insurance providers, local 

safety councils, fire departments, or other resources may be able to provide this training. 

Treatment of a serious injury should begin within 3 to 4 minutes of the accident. 

Consult with a physician to order appropriate first-aid supplies for emergencies. Medical 

personnel must be accessible to provide advice and consultation in resolving health problems 

that occur in the workplace. Establish a relationship with a local ambulance service so 

transportation is readily available for emergencies. 

What role should employees play in your emergency action plan? 



The best emergency action plans include employees in the planning process, specify what 

employees should do during an emergency, and ensure that employees receive proper training for 

emergencies. When you include your employees in your planning, encourage them to offer 

suggestions about potential hazards, worst-case scenarios, and proper emergency responses. 

After you develop the plan, review it with your employees to make sure everyone knows what to 

do before, during and after an emergency. 

Keep a copy of your emergency action plan in a convenient location where employees can get to 

it, or provide all employees a copy. If you have 10 or fewer employees, you may communicate 

your plan orally. 

What employee information should your plan include? 

In the event of an emergency, it could be important to have ready access to important personal 

information about your employees. This includes their home telephone numbers, the names and 

telephone numbers of their next of kin, and medical information. 

What type of training do your employees need? 

Educate your employees about the types of emergencies that may occur and train them in the 

proper course of action. The size of your workplace and workforce, processes used, materials 

handled, and the availability of onsite or outside resources will determine your training 

requirements. Be sure all your employees understand the function and elements of your 

emergency action plan, including types of potential emergencies, reporting procedures, alarm 

systems, evacuation plans, and shutdown procedures. Discuss any special hazards you may have 

onsite such as flammable materials, toxic chemicals, radioactive sources, or water-reactive 

substances. Clearly communicate to your employees who will be in charge during an emergency 

to minimize confusion. 

General training for your employees should address the following: 

▪ Individual roles and responsibilities; 

▪ Threats, hazards, and protective actions; 

▪ Notification, warning, and communications procedures; 

▪ Means for locating family members in an emergency; 

▪ Emergency response procedures; 

▪ Evacuation, shelter, and accountability procedures; 

▪ Location and use of common emergency equipment; and 

▪ Emergency shutdown procedures. 

You also may wish to train your employees in first-aid procedures, including protection against 

blood borne pathogens; respiratory protection, including use of an escape-only respirator; and 

methods for preventing unauthorized access to the site. 

Once you have reviewed your emergency action plan with your employees and everyone has had 

the proper training, it is a good idea to hold practice drills as often as necessary to keep 

employees prepared. Include outside resources such as fire and police departments when 

possible. After each drill, gather management and employees to evaluate the effectiveness of the 

drill. Identify the strengths and weaknesses of your plan and work to improve it. 



How often do you need to train your employees? 

Review your plan with all your employees and consider requiring annual training in the plan. 

Also offer training when you do the following: 

▪ Develop your initial plan; 

▪ Hire new employees; 

▪ Introduce new equipment, materials, or processes into the workplace that affect evacuation 

routes; 

▪ Change the layout or design of the facility; and 

▪ Revise or update your emergency procedures. 

What does your plan need to include about hazardous substances? 

No matter what kind of business you run, you could potentially face an emergency involving 

hazardous materials such as flammable, explosive, toxic, noxious, corrosive, biological, 

oxidizable, or radioactive substances. 

The source of the hazardous substances could be external, such as a local chemical plant that 

catches on fire or an oil truck that overturns on a nearby freeway. The source may be within your 

physical plant. Regardless of the source, these events could have a direct impact on your 

employees and your business and should be addressed by your emergency action plan. 

If you use or store hazardous substances at your worksite, you face an increased risk of an 

emergency involving hazardous materials and should address this possibility in your emergency 

action plan. OSHA’s Hazard Communication Standard (29 CFR 1910.1200) requires employers 

who use hazardous chemicals to inventory them, keep the manufacturer-supplied Material Safety 

Data Sheets (MSDSs) for them in a place accessible to workers, label containers of these 

chemicals with their hazards, and train employees in ways to protect themselves against those 

hazards. A good way to start is to determine from your hazardous chemical inventory what 

hazardous chemicals you use and to gather the MSDSs for the chemicals. MSDSs describe the 

hazards that a chemical may present, list the precautions to take when handling, storing, or using 

the substance, and outline emergency and first-aid procedures. 

For specific information on how to respond to emergencies involving hazardous materials and 

hazardous waste operations, refer to 29 CFR, Part 1910.120(q) and OSHA Publication 

3114, Hazardous Waste and Emergency Response Operations. Both are available online 

at www.osha.gov. 

What special equipment should you provide for emergencies? 

Your employees may need personal protective equipment to evacuate during an emergency. 

Personal protective equipment must be based on the potential hazards in the workplace. Assess 

your workplace to determine potential hazards and the appropriate controls and protective 

equipment for those hazards. Personal protective equipment may include items such as the 

following: 

▪ Safety glasses, goggles, or face shields for eye protection; 

▪ Hard hats and safety shoes for head and foot protection; 

https://www.osha.gov/index.html


▪ Proper respirators; 

▪ Chemical suits, gloves, hoods, and boots for body protection from chemicals; 

▪ Special body protection for abnormal environmental conditions such as extreme 

temperatures; and 

▪ Any other special equipment or warning devices necessary for hazards unique to your 

worksite. 

How do you choose appropriate respirators and other equipment? 

Consult with health and safety professionals before making any purchases. Respirators selected 

should be appropriate to the hazards in your workplace, meet OSHA standards criteria, and be 

certified by the National Institute for Occupational Safety and Health. 

Respiratory protection may be necessary if your employees must pass through toxic atmospheres 

of dust, mists, gases, or vapors, or through oxygen-deficient areas while evacuating. There are 

four basic categories of respirators for use in different conditions. All respirators must be 

NIOSH-certified under the current 29 CFR 1910.134. See also OSHA’s Small Entity 

Compliance Guide for Respiratory Protection, 1999, online at www.osha.gov. 

Who should you coordinate with when drafting your emergency action plan? 

Although there is no specific OSHA requirement to do so, you may find it useful to coordinate 

your efforts with any other companies or employee groups in your building to ensure the 

effectiveness of your plan. In addition, if you rely on assistance from local emergency responders 

such as the fire department, local HAZMAT teams, or other outside responders, you may find it 

useful to coordinate your emergency plans with these organizations. This ensures that you are 

aware of the capabilities of these outside responders and that they know what you expect of 

them. 

What are OSHA’s requirements for emergencies? 

Some of the key OSHA requirements for emergencies can be found in the following sections of 

the agency’s General Industry Occupational Safety and Health Standards (29 CFR 1910). 

Subpart E -- Means of Egress 

1910.37 Means of egress 

1910.38 Employee emergency plans and fire prevention plans 

Appendix Means of egress 

Subpart H -- Hazardous Materials 

1910.119 Process safety management of highly hazardous chemicals 

1910.120 Hazardous waste operations and emergency response 

Subpart I -- Personal Protective Equipment 

1910.133 Eye and face protection 

1910.134 Respiratory protection 

1910.135 Occupational head protection 

1910.136 Occupational foot protection 

1910.138 Hand protection 
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Subpart J -- General Environmental Controls 

1910.146 Permit-required confined spaces 

1910.147 Control of hazardous energy sources 

Subpart K -- Medical and First Aid 

1910.151 Medical services and first aid 

Subpart L -- Fire Protection 

1910.155-156 Fire protection and fire brigades 

1910.157-163 Fire suppression equipment 

1910.164 Fire detection systems 

1910.165 Employee alarm systems 

Appendices A-E of Subpart L 

Subpart R -- Special Industries, Electrical Power Generation, Transmission, and 

Distribution 

Subpart Z -- Toxic and Hazardous Substances 

1910.1030 Blood borne pathogens 

1910.1200 Hazard communication 

What other OSHA standards address emergency planning requirements? 

In addition to 29 CFR 1910.38(a), several other OSHA standards address emergency planning 

requirements. These include the 29 CFR 1910.120(q), Hazardous Waste Operations and 

Emergency Response; 29 CFR 1910.156, Fire Brigades; and 29 CFR 1910.146(k), Permit-

Required Confined Spaces. The OSHA Publication 3122, Principal Emergency Response and 

Preparedness Requirements in OSHA Standards and Guidance for Safety and Health Problems, 

provides a broad view of emergency planning requirements across OSHA standards. 

What assistance does OSHA provide? 

OSHA provides a wide range of references and services to help employers and employees 

improve workplace health and safety and comply with regulatory requirements. These include 

the following: 

▪ Education and training opportunities, 

▪ Publications, Electronic services, 

▪ Free onsite consultation services, and 

▪ Participation in the Voluntary Protection Programs. 

Information on these and other OSHA programs and services is posted on the agency website 

at www.osha.gov. 

What education and training does OSHA offer? 

OSHA area offices offer a variety of information services including publications, audiovisual 

aids, technical advice, and speakers for special engagements. 
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In addition, OSHA’s Training Institute in Des Plaines, IL, provides basic and advanced courses 

in safety and health for federal and state compliance officers, state consultants, federal agency 

employees, and private-sector employers, employees, and their representatives. 

Due to the high demand for OSHA Training Institute courses, OSHA Training Institute 

Education Centers also offer them at sites throughout the United States. These centers are 

nonprofit colleges, universities, and other organizations selected through a competitive process. 

OSHA also provides grants to nonprofit organizations to conduct specialized workplace training 

and education not available from other sources. Grants are awarded annually. Recipients 

contribute 20 percent of the total grant cost. 

For more information on grants, training, and education, contact the OSHA Training Institute, 

Office of Training and Education by mail at 1555 Times Drive, Des Plaines IL 60018; by phone 

at (847) 297-4810, or by fax at (847) 297-4874. 

What other publications does OSHA offer? 

OSHA offers more than 100 documents, including brochures, fact sheets, posters, pocket cards, 

flyers, technical documents, and a quarterly magazine. These documents are available online 

at www.osha.gov or by calling (202) 693-1888. Among the titles are the following: 

▪ Access to Medical and Exposure Records -- OSHA 3110 

▪ All About OSHA -- OSHA 2056 

▪ Chemical Hazard Communication -- OSHA 3084 

▪ Consultation Services for the Employer -- OSHA 3047 

▪ Controlling Electrical Hazards -- OSHA 3075 

▪ Employer Rights and Responsibilities Following an OSHA Inspection -- OSHA 3000 

▪ Employee Workplace Rights -- OSHA 3021 

▪ Hazardous Waste and Emergency Response -- OSHA 3114 

▪ Job Hazard Analysis -- OSHA 3071 

▪ OSHA Handbook for Small Business -- OSHA 2209 

▪ Personal Protective Equipment -- OSHA 3077 

▪ Respirator Protection -- OSHA 3079 

What electronic services does OSHA provide? 

OSHA standards, interpretations, directives, and additional information are posted on the 

agency’s website at www.osha.gov. Visits to the site continue to increase, with nearly 1.4 million 

visitors using the site each month for a total of 23 million hits. 

Among the popular Internet offerings are electronic tools to help small businesses understand 

and comply with OSHA regulations and promote safety and health in their workplaces. These e-

Tools include the Expert Advisors, interactive software programs that help businesses identify 

workplace hazards. By answering a few simple questions on their computer screens, employers 

get reliable answers on how OSHA regulations apply to their unique work sites. 

Another popular Internet product is eCATS, OSHA’s electronic Compliance Assistance Tools, 

which help businesses identify and correct workplace hazards. A totally new generation of e-

https://www.osha.gov/index.html


Tools coming soon will combine both decision tree logic software and graphics, giving users 

enhanced capabilities and the best of both worlds. 

In addition, a wide variety of OSHA materials including standards, interpretations, directives, 

and more can be purchased on CD-ROM from the Government Printing Office. To order, write 

to Superintendent of Documents, U.S. Government Printing Office, Washington, DC 20402. 

Specify OSHA Regulations, Documents and Technical Information on CD-ROM, (ORDT), S/N 

7291300000-5. The price is $45 per year ($57.50 overseas); single copy $17 ($21.25 overseas). 

What free onsite consultation services does OSHA provide? 

The OSHA Consultation Service offers free onsite safety and health consultation services to help 

employers establish and maintain safe and healthful workplaces. The service is funded largely by 

OSHA and is delivered by professional safety and health consultants within state governments. 

Developed primarily for smaller employers with more hazardous operations, the service includes 

an appraisal of all mechanical systems, physical work practices, environmental workplace 

hazards, and all aspects of the employer’s job safety and health program. 

The onsite consultation program is separate from OSHA’s inspection efforts. No penalties are 

proposed or citations issued for safety or health problems identified by an OSHA consultant. The 

service is confidential. The employer’s and firm’s name, and any information about the 

workplace, including any unsafe or unhealthful working conditions the consultant identifies, are 

not reported routinely to the OSHA inspection staff. The employer, however, is obligated to 

correct any serious job safety and health hazards identified in a timely manner, and commits to 

do so when requesting the service. 

For more information, see Appendix 3 for a list of contact telephone numbers. 

What are the Voluntary Protection Programs? 

The Voluntary Protection Programs, or VPPs, recognize and promote effective safety and health 

program management. Companies in the VPP have strong safety and health programs, 

implemented and managed cooperatively by their management and labor forces in cooperation 

with OSHA. Sites approved for VPP’s three programs -- Star, Merit, and Demonstration -- meet 

and maintain rigorous standards. Benefits to participants include the following: 

▪ Lost-workday case rates generally 60 to 80 percent below industry averages; 

▪ Reduced workers’ compensation and other injury- and illness-related costs; 

▪ Improved employee motivation to work safely, leading to better quality and productivity; 

▪ Positive community recognition and interaction; 

▪ Further improvement and revitalization of already good safety and healthprograms; and 

▪ Partnership with OSHA. 

For more information, contact the VPP manager in your OSHA regional office, visit OSHA’s 

website, or see Appendix 1 for a list of telephone numbers. 

What partnership opportunities does OSHA provide? 

OSHA has initiated partnerships with employers, employees, and employee representatives in a 

wide range of industries to encourage, assist, and recognize efforts to eliminate workplace 



hazards. Participants work together to identify a common goal, develop plans to achieve it, and 

implement those plans in a cooperative way. Partnerships can transform relationships between 

OSHA and an employer or entire industry. Former adversaries recognize that working together to 

solve workplace safety and health problems is to everyone’s advantage. 

For more information, contact your OSHA regional office. See Appendix 1 for a list of telephone 

numbers. 

What is the value of a good safety and health program? 

A good, effectively managed worker safety and health program can be a big factor in reducing 

work-related injuries and illnesses and their related costs. OSHA offers voluntary guidelines to 

help employers and employees in workplaces it covers develop effective safety and health 

programs. Safety and Health Program Management Guidelines (Federal Register 54(18): 3908-

3916, January 26, 1989) identifies four general elements critical to a successful safety and health 

management program. These are: 

▪ Management leadership and employee involvement; 

▪ An analysis of worksite hazards; 

▪ Use of hazard prevention and control initiatives; and 

▪ Safety and health training. 

These guidelines are posted on the OSHA website 

at www.osha.gov/FedReg_osha_data/FED19890126.html. See also OSHA’s Safety and Health 

Management Systems eCAT at www.osha.gov/SLTC/safetyhealthecat/index.html. 

What is the role of state programs? 

The Occupational Safety and Health Act of 1970 encourages states to develop and operate their 

own job safety and health plans. States that do so must adopt standards and enforce requirements 

that are at least as effective as federal requirements. Twenty-four states and two territories have 

adopted their own plans, three of which cover only public employees. For more information, 

visit OSHA’s website and see Appendix 2 for a listing of states and territories with approved 

plans. 

What other groups or associations can help me? 

Various organizations can provide you with safety and health information that may help you in 

formulating your emergency action plan. A few are listed here. 

Safety Data Sheets, Guides and Manuals 

▪ AIHA Hygienic Guide Series. American Industrial Hygiene Association, 2700 Prosperity 

Avenue, Fairfax, VA 22031. 

▪ ANSI Standards, Z37 Series, Acceptable Concentrations of Toxic Dusts and Gases. 

American National Standards Institute, 11West 42nd Street, New York, NY 10036. 

▪ ASTM Standards and Related Material. American Society for Testing and Materials, 1916 

Race Street, Philadelphia, PA 19103. 

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=FEDERAL_REGISTER&p_id=12909


Safety Standards and Specifications Groups 

▪ American National Standards Institute, 11 West 42nd Street, New York, NY 10036. 

Coordinates and administers the federal voluntary standardization system in the United 

States. 

▪ American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103. The 

world’s largest source of voluntary consensus standards for materials, products, systems, and 

services. 

 

 

Fire Protection Organizations 

▪ Factory Insurance Association, 85 Woodland Street, Hartford, CT 06105. Composed of 

capital stock insurance companies that provide engineering, inspection, and loss-adjustment 

services. 

▪ Factory Mutual System, 1151 Boston-Providence Turnpike, Norwood, MA 02062. An 

industrial fire protection, engineering, and inspection bureau established by mutual fire 

insurance companies. 

▪ National Fire Protection Association, 470 Batterymarch Park, Quincy, MA 02269. A 

clearinghouse for information on fire protection and prevention as well as NFPA standards. 

▪ Underwriter Laboratories, Inc., 207 East Ohio Street, Chicago, IL 60611. A nonprofit 

organization that publishes annual lists of manufacturers that provide products meeting 

appropriate standards. 
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THE PETROLEM ACT, 1934 

ACT NO. 30 OF 19341 

[6th September, 1934.] 
 

An Act to consolidate and amend the law relating to the import, transport, storage, production, refining 

and blending of petroleum 2***. 

WHEREAS it is expedient to consolidate and amend the law relating to import, transport, storage, 

production, refining and blending of petroleum 2***; It is hereby enacted as follows: — 

PRELIMINARY 

1. Short title, extent and commencement. —(1) This Act may be called the Petroleum Act, 1934. 

3
[(2) It extends to the whole of India 4***]. 

 

(3) It shall come into force on such date5 as the Central Government may, by notification in the 

Official Gazette, appoint. 

2. Definitions.—In this Act, unless there is anything repugnant in the subject or context,— 
 

(a) “petroleum” means any liquid hydrocarbon or mixture of hydrocarbons, and any inflammable 

mixture (liquid, viscous or solid) containing any liquid hydrocarbon; 

6
[(b) “petroleum Class A” means petroleum having a flash-point below twenty-three degrees 

Centigrade; 

(bb) “petroleum Class B” means petroleum having a flash-point of twenty-three degrees 

Centigrade and above but below sixty-five degrees Centigrade; 

(bbb) “petroleum Class C” means petroleum having a flash-point of sixty-five degrees Centigrade 

and above but below ninety-three degree Centigrade;] 

(c) 
7
[“flash-point”] of any petroleum means the lowest temperature at which it yields a vapour 

which will give a momentary flash when ignited, determined in accordance with the provisions of 

Chapter II and the rules made thereunder; 

8
[(d) “to transport petroleum” means to move petroleum from one place to another in India and 

includes moving from one place to another in India across a territory which is not part of India;] 
 

1.  This Act has been extended to Berar by the Petroleum (Berar Extension) Act, 1937 (23 of 1937). All rules made and 

notifications issued under this Act and in force in British India at the commencement of Act 23 of 1937 (i.e., the 7 October, 

1937) have also been extended to Berar by s. 3 of the latter Act. 

This Act has been extended to Goa, Daman and Diu (with modification) by Reg. 12 of 1962, s. 3 and the Schedule.; extended 

to Pondicherry on 1-10-1963 vide Reg. 7 of 1963, s. 3 and the First Schedule; to Dadra and Nagar Haveli (w.e.f. 1-7-1965) 

vide Reg. 6 of 1963, s. 2 and the First Schedule and to Lakshadweep (w.e.f. 1-10-1967); vide Reg. 8 of 1965, s. 3 and 

Schedule. 

2. The words “and other inflammable substances” omitted by Act 24 of 1970, s. 2 (w.e.f. 1-8-1976). 

3. Subs. by the A.O. 1950, for sub-section (2). 

4. The words “except the State of Jammu and Kashmir” omitted by Act 62 of 1956, s. 2 and the Schedule (w.e.f. 1-11-1956). 

5. 30th March, 1937, Gazette of India, 1937, pt. I, p. 632. 

6. Subs. by Act 24 of 1970, s. 3, for clause (b) (w.e.f. 1-8-1976). 

7. Subs. by s. 3, ibid., for “flashing-point” (w.e.f. 1-8-1976). 

8. Subs. by s. 3, ibid., for clause (d) (w.e.f. 1-8-1976). 
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(e) “to import” petroleum means to bring it into 1[India] by land, sea or air, otherwise than during 

the course of transport; 
 

(f) “to store” petroleum means to keep it in any one place, but does not include any detention 

happening during the ordinary course of transport; 
 

(g) “motor conveyance” means any vehicle, vessel or aircraft for the conveyance of human 

beings, animals or goods, by land, water or air, in which petroleum is used to generate the motive 

power; 
 

(h) “prescribed” means prescribed by rules made under this Act. 

2
* *  * * * 

CHAPTER I 

CONTROL OVER PETROLEUM 

 

3. Import, transport and storage of petroleum.—(1) No one shall import, transport or store any 

petroleum save in accordance with the rules made under section 4. 
 

(2) Save in accordance with the conditions of any licence for the purpose which he may be required to 

obtain by rules made under section 4, no one shall import 3[petroleum Class A], and no one shall transport 

transport or store any petroleum. 
 

4. Rules for the import, transport and storage of petroleum.—The 4[Central Government] may 

makes rules— 
 

(a) prescribing places where petroleum may be imported and prohibiting its import elsewhere; 
 

(b) regulating the import of petroleum; 
 

(c) prescribing the periods within which licences for the import of 5[petroleum Class A] shall be 

applied for, and providing for the disposal, by confiscation or otherwise, of any 5[petroleum Class A] 

in respect of which a licence has not been applied for within the prescribed period or has been refused 

and which has not been exported; 
 

(d) regulating the transport of petroleum; 
 

(e) specifying the nature and condition of all receptacles and pipe-lines in which petroleum may 

be transported; 
 

(f) regulating the places at which and prescribing the conditions subject to which petroleum may 

be stored; 
 

(g) specifying the nature, situation and condition of all receptacles in which petroleum may be 

stored; 
 

(h) prescribing the form and conditions of licences for the import of 5[petroleum Class A], and for 

the transport or storages of any petroleum, the manner in which applications for such licences shall be 
 

1. Subs. by Act 62 of 1956, s. 2 and the Schedule for “the territories to which this Act extends” (w.e.f. 1-11-1956). 

2. Clause (i) omitted by Act 3 of 1951, s. 3 and the Schedule. Earlier inserted by the A.O. 1950. 

3. Subs. by Act 24 of 1970, s. 4, for “any dangerous petroleum” (w.e.f. 1-8-1976). 

4. Subs. by the A.O. 1937, for “Governor-General-in-Council”. 

5. Subs. by Act 24 of 1970, s. 5, for “dangerous petroleum” (w.e.f. 1-8-1976). 
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made, the authorities which may grant such licences and the fees which may be charged for such 

licences; 
 

(i) determining in any class of cases whether a licence for the transport of petroleum shall be 

obtained by the consignor, consignee or carrier; 
 

(j) providing for the granting of combined licences for the import, transport and storage of 

petroleum, or for any two of such purposes; 
 

(k) prescribing the proportion in which any specified poisonous substance may be added to 

petroleum, and prohibiting the import, transport or storage of petroleum in which the proportion of 

any specified poisonous substance exceeds the prescribed proportion; and 
 

(l) generally, providing for any matter which in 1[its] opinion is expedient for proper control over 

the import, transport and storage of petroleum 2[including the charging of fees for any services 

rendered in connection with the import, transport and storage of petroleum]. 
 

5. Production, refining and blending of petroleum.— (1) No one shall produce, refine or blend 

petroleum save in accordance with the rules made under sub-section (2). 

 

(2) The 3[Central Government] may makes rules— 

(a) prescribing the conditions subject to which petroleum may be produced, refined or blended; 

and 
 

(b) regulating the removal of petroleum from places where it is produced, refined or blended and 

preventing the storage therein and removal therefrom, except as 4 [petroleum Class A], of any 

petroleum, which has not satisfied the prescribed tests. 

5
* * * * * 

 

6. Receptacles of petroleum Class A to show a warning.—All receptacles containing 6[petroleum 

Class A] shall have a stamped, embossed, painted or printed warning, either on the receptacle itself or, 

where that is impracticable, displayed near the receptacle, exhibiting in conspicuous characters the words 

“Petrol” or “Motor Spirit”, or an equivalent warning of the dangerous nature of the petroleum: 

 

Provided that this section shall not apply to— 
 

(a) any securely stoppered glass, stoneware or metal receptacle of less than 7[ten litres] capacity 

containing 6[petroleum Class A] which is not for sale, or 
 

(b) a tank incorporated in a motor conveyance, or attached to an internal combustion engine, and 

containing petroleum intended to be used to generate motive power for the motor conveyance or 

engine, or 
 

(c) a pipe-line for the transport of petroleum, or 
 
 

1. Subs. by the A.O. 1937, for “his”. 

2. Ins. by Act 24 of 1970, s. 5 (w.e.f. 1-8-1976). 

3. Subs. by the A.O. 1937, for “Governor-General-in-Council”. 

4. Subs. by Act 24 of 1970, s. 6, for “dangerous petroleum” (w.e.f. 1-8-1976). 

5. Sub-section (3) omitted by the A.O. 1937. 

6. Subs. by Act 24 of 1970, s. 7, for “dangerous petroleum” (w.e.f. 1-8-1976). 

7. Subs. by s. 7, ibid., for “two gallons” (w.e.f. 1-8-1976). 
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(d) any tank which is wholly underground, or 
 

(e) any class of receptacles which the Central Government may, by notification in the Official 

Gazette, exempt from the operation of this section. 
 

1
[7. No licence needed for transport or storage of limited quantities of petroleum Class B or 

petroleum Class C.—Notwithstanding anything contained in this Chapter, a person need not obtain a 

licence for the transport or storage of— 

 

(i) petroleum Class B if the total quantity in his possession at any one place does not exceed two 

thousand and five hundred litres and none of it is contained in a receptacle exceeding one thousand 

litres in capacity; or 
 

(ii) petroleum Class C if the total quantity in his possession at any one place does not exceed 

forty-five thousand litres and such petroleum is transported or stored in accordance with the rules 

made under section 4. 
 

8. No licence needed for import, transport or storage of small quantities of petroleum Class 

A.—(1) Notwithstanding anything contained in this Chapter, a person need not obtain a licence for the 

import, transport or storage of petroleum Class A not intended for sale if the total quantity in his 

possession does not exceed thirty litres, 

 

(2) Petroleum Class A possessed without a licence under this section shall be kept in securely 

stoppered receptacles of glass, stoneware or metal which shall not, in the case of receptacles of glass or 

stoneware, exceed one liter in capacity or, in the case of receptacles of metal exceed twenty-five litres in 

capacity.] 
 

9. Exemptions for motor conveyances and stationary engines.—(1) The owner of a motor 

conveyance, who complies with the requirements of the law for the time being in force relating to the 

registration and licensing of such conveyance and its driver or pilot and the owner of any stationary 

internal combustion engine, shall not be required to obtain a licence— 

 

(a) for the import, transport or storage of any petroleum contained in any fuel tank incorporated 

in the conveyance or attached to the internal combustion engine, or 
 

(b) for the transport or storage of 2[petroleum Class A], not exceeding 3[one hundred litres] in 

quantity in addition to any quantity possessed under clause (a), 
 

provided the petroleum is intended to be used to generate motive power for motor conveyance or engine: 

4
[Provided further that the total quantity of 2[petroleum Class A] which may be stored without a 

licence under clause (b) shall not exceed 3[one hundred litres], notwithstanding that such owner may 

possess other motor conveyances or engines.] 

(2) 
2
[Petroleum Class A] transported or stored without a licence under clause (b) 4[of sub-section (1)] 

shall be kept as provided in sub-section (2) of section 8, and, if it exceeds 5[thirty litres] in quantity, shall 

be stored in an isolated place which does not communicate with any room where any person resides or 

works or in any room where persons assemble. 
 

1. Subs. by Act 24 of 1970, s. 8, for sections 7 and 8 (w.e.f. 1-8-1976). 

2. Subs. by s. 9, ibid., for “dangerous petroleum” (w.e.f. 1-8-1976). 

3. Subs. by s. 9, ibid., for “twenty gallons” (w.e.f. 1-8-1976). 

4. Ins. by Act 25 of 1940, s. 2 

5. Subs. by Act 24 of 1970, s. 9, for “six gallons” (w.e.f. 1-8-1976). 
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10. No licence needed by railway administration acting as carrier.—Notwithstanding anything 

contained in this Chapter, a railway administration as defined in section 3 of the Indian Railways Act, 

1890 (9 of 1890) need not obtain any licence for the import or transport of any petroleum in its possession 

in its capacity as carrier. 

1
[11. Exemption of heavy oils.—Nothing in this Chapter shall apply to any petroleum which has its 

flash-point not below ninety-three degrees Centigrade.] 

12. General power of exemption.—The 2[Central Government] may, by notification in the Official 

Gazette, exempt any petroleum specified in the notification from all or any of the provisions of this 

Chapter. 

 

13. Inspection of places.— (1) The 2[Central Government] may authorise any officer by name or by 

virtue of office to enter any place where petroleum is being imported, stored, produced, refined or 

blended, or is under transport, and inspect all receptacles, plant and appliances used in connection with 

petroleum in order to ascertain if they are in accordance with the provisions of this Chapter and the rules 

made thereunder. 
 

(2) The 2[Central Government] may make rules regulating the procedure of officers authorised under 

this section. 
 

CHAPTER II 
 

THE TESTING OF PETROLEUM 

 

14. Inspection and sampling of petroleum.—(1) The 2[Central Government] may, by notification in 

the Official Gazette, authorise, any officer by name or by virtue of office to enter any place where 

petroleum is being imported, transported, stored, produced, refined or blended and to inspect and take 

samples for testing of any petroleum found therein. 

 

(2) The 2[Central Government] may make rules— 

(a) regulating the taking of samples of petroleum for testing; 
 

(b) determining the cases in which payment shall be made for the value of samples taken, and the 

mode of payment, and 
 

(c) generally, regulating the procedure of officers exercising powers under this section. 
 

15. Standard Test Apparatus.—(1) A standard apparatus for determining the 3 [flash-point] of 

petroleum shall be deposited with an officer to be appointed in this behalf by the 2[Central Government] 

by notification in the Official Gazette. 

 

(2) Such apparatus shall be engraved with the words “Standard Test Apparatus”, and shall be verified 

and corrected from time to time and replaced when necessary, in accordance with rules under section 21. 
 

(3) The Standard Test Apparatus shall, on payment of the prescribed fee, be open to inspection at all 

reasonable times by any person wishing to inspect it. 
 
 

1. Subs. by Act 24 of 1970, s. 10, for section 11 (w.e.f. 1-8-1976). 

2. Subs. by the A.O. 1937, for “Governor-General-in-Council”. 

3. Subs. by Act 24 of 1970, s. 10, for “flashing-point” (w.e.f. 1-8-1976). 
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16. Certification of other test apparatus.—(1) The officer appointed under section 15 shall, on 

payment of the prescribed fee, if any, compare with the Standard Test Apparatus and apparatus for 

determining the 1[flash-point] of petroleum which may be submitted to him for this purpose. 

 

(2) If any apparatus is found by him to agree with the Standard Test Apparatus within prescribed 

limits, the officer shall engrave such apparatus with a special number and with the date of the comparison 

and shall give a certificate in respect of it in the prescribed form, certifying that on the said date the 

apparatus was compared with the Standard Test Apparatus and was found to agree with it within the 

prescribed limits, and specifying any corrections to be made in the results of tests carried out with the 

apparatus. 
 

(3) A certificate granted under this section shall be valid for such period as may be prescribed. 
 

(4) A certificate granted under this section shall, during the period for which it is valid, be proof, until 

the contrary is proved, of any matter stated therein. 
 

(5) The officer shall keep a register in the prescribed form of all certificates granted by him under this 

section. 
 

17. Testing officers.— The 2[Central Government] may authorise any officer by name or by virtue of 

office to test petroleum of which samples have been taken under this Act, or which may have been 

submitted to him for test by any person, and to grant certificates of the results of such tests. 

18. Manner of test.—All tests of petroleum made under this Act shall be made with a test apparatus 

in respect of which there is valid certificate under section 16, shall have due regard to any correction 

specified in that certificate, and shall be carried out in accordance with rules made under section 21. 

 
19. Certificate of testing.— 3[(1) The testing officer after testing samples of petroleum shall make 

out a certificate in the prescribed form, stating whether the petroleum is petroleum Class A or petroleum 

Class B or petroleum Class C and if the petroleum is petroleum Class B or petroleum Class C, the flash-

point of the petroleum.] 

 

(2) The testing officer shall furnish the person concerned, at his request, with a certified copy of the 

certificate, on payment of the prescribed fee, and such certified copy may be produced in any court in 

proof of the contents of the original certificate. 
 

4
[(3) A certificate given under this section shall be admitted as evidence in any proceedings which 

may be taken under this Act in respect of the petroleum from which the samples were taken, and shall, 

until the contrary is proved, be conclusive proof, that the petroleum is petroleum Class A or petroleum 

Class B or petroleum Class C, and, if the petroleum is petroleum Class B or petroleum Class C, of its 

flash-point.] 
 

20. Right to require re-test.—(1) The owner of any petroleum, or his agent, who is dissatisfied with 

the result of the test of the petroleum may, within seven days from the date on which he received 

intimation of the result of the test, apply to the officer empowered under section 14 to have fresh samples 

of the petroleum taken and tested. 
 

 

 

1. Subs. by Act 24 of 1970, s. 12, for “flashing-point” (w.e.f. 1-8-1976). 

2. Subs. by the A.O. 1937, for “Governor-General-in-Council”. 

3. Subs. by Act 24 of 1970, s. 13, for sub-section (1) (w.e.f. 1-8-1976). 

4. Subs. by s. 13, ibid., for sub-section (3) (w.e.f. 1-8-1976). 
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(2) On such application and on payment of the prescribed fee, fresh samples of the petroleum shall be 

taken in the presence of such owner or agent or person deputed by him, and shall be tested in the presence 

of such owner or agent or person deputed by him. 

(3) If, on such re-test, it appears that the original test was erroneous the testing officer shall cancel the 

original certificate granted under section 19, shall make out a fresh certificate, and shall furnish the owner 

of the petroleum, or his agent, with a certified copy thereof, free of charge. 

21. Power to make rules regarding tests.—The 1[Central Government] may make rules— 

(a) for the specification, verification, correction and replacement of the Standard Test Apparatus; 

(b) prescribing fees for the inspection of the Standard Test Apparatus; 

(c) regulating the procedure in comprising a test apparatus with the Standard Test Apparatus; 

(d) prescribing the form of certificate to be given in respect of a test apparatus so compared, and 

the period for which such certificate shall be valid; 

(e) prescribing the form of the register of such certificates; 

(f) prescribing fees for comparing a test apparatus with Standard Test Apparatus; 

(g) regulating the procedure of testing officers in carrying out tests of petroleum, providing for 

the averaging of results where several samples of the same petroleum are tested, and prescribing the 

variations from standard temperatures which may be allowed; 

(h) prescribing the form of certificate of tests of petroleum and the fees which may be charged 

therefore; 

(i) providing, where the results of the testing of samples raise a doubt as to the uniformity of the 

quality of the petroleum in any lot under test, for the division of the lot into sub-lots, and for the 

selection and testing of samples of each sub-lot and for the averaging of results in accordance with  

the results of tests of those samples; 

(j) prescribing fees for re-tests under section 20 and providing for their refund where the original 

test was erroneous; and 

(k) generally, regulating the procedure of all officers performing duties connected with the testing 

of petroleum, and providing for any matter incidental to such testing. 

22. Special rules for testing viscous or solid forms of petroleum.—The 1[Central Government] 

may also make rules providing specially for the testing of any form of petroleum which is viscous or solid 

or contains sediment or thickening ingredients, and such rules may modify or supplement any of the 

provisions of this Chapter or of the rules made under section 21 in order to adapt them to the special 

needs of such tests. 

CHAPTER III 

PENALTIES AND PROCEDURE 

23. General penalty for offences under this Act.—(1) Whoever— 
 

(a) in contravention of any of the provisions of Chapter I or of any of the rules made thereunder, 

imports, transports, stores, produces, refines or blends any petroleum, or 

 
1. Subs. by the A.O. 1937, for “Governor-General-in-Council”. 
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(b) contravenes any rule made under section 4 or section 5, or 

 
1
[(c) being the holder or a licence issued under section 4 or a person for the time being placed by 

the holder of such licence in control or in charge of any place where petroleum is being imported or 

stored, or is under transport, contravenes any condition of such licence or suffers any condition of 

such licence to be contravened, or] 

 
(d) being for the time being in control or in charge of any place where petroleum is being 

imported, stored, produced, refined or blended or is under transport, refuses or neglects to show to 

any officer authorised under section 13 any receptacle, plant or appliance used in such place in 

connection with petroleum, or in any way obstructs or fails to render reasonable assistance to such 

officer during an inspection, or 

 
(e) being for the time being in control or in charge of any place where petroleum is being 

imported, transported, stored, produced, refined or blended, refuses or neglects to show to any officer 

authorised under section 14 any petroleum in such place, or to give him such assistance as he may 

require for the inspection of such petroleum, or refuses to allow him to take samples of the petroleum, 

or 

 
(f) being required, under section 27, to give information of an accident, fails to give such 

information as so required by that section, 

 
shall be punishable 2[with simple imprisonment which may extend to one month, or with fine which may 

extend to one thousand rupees, or with both]. 

 
(2) If any person, having been convicted of an offence punishable under sub-section (1), is again 

guilty of any offence punishable under that sub-section, he shall be punishable for every such subsequent 

offence 2[with simple imprisonment which may extend to three months, or with fine which may extend to 

five thousand rupees, or with both]. 

 
24. Confiscation of petroleum and receptacles.—(1) In any case in which  an  offence  under 

clause (a) or clause (b) or clause (c) of sub-section (1) of section 23 has been committed, the convicting 

Magistrate may direct that— 

 
(a) the petroleum in respect of which the offence has been committed, or 

 
(b) where the offender is convicted of importing, transporting or storing petroleum exceeding the 

quantity he is permitted to import, transport or store, as the case may be, the whole of the petroleum 

in respect of which the offence was committed, 

 
shall, together with the receptacles in which it is contained, be confiscated. 

 
(2) This power may also be exercised by the High Court in the exercise of its appellate or revisional 

powers. 

 
25. Jurisdiction.—(1) Offences punishable under this Act shall be triable in the Presidency-towns, by 

a Presidency Magistrate, and elsewhere by a Magistrate of the first class, or by a Magistrate of the second 

class who has been specially empowered by the 3[Central Government] in this behalf. 

 
1. Subs. by Act 3 of 1941, s. 2, for clause (c) 

2. Subs. by Act 24 of 1970, s. 14, for certain words (w.e.f. 1-8-1976). 

3. Subs. by the A.O. 1937, for “Local Government”. 
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26. Power of entry and search.— (1) The 1[Central Government] may, by notification in the Official 

Gazette, authorise any officer by name or by virtue of office to enter and search any place where he has 

reason to believe that any petroleum is being imported, transported, stored, produced, refined or blended 

otherwise than in accordance with the provisions of this Act and the rules made thereunder, and to seize, 

detain or remove any or all of the petroleum in respect of which in his opinion an offence under this Act 

has been committed. 

(2) The provisions of the 2[Code of Criminal Procedure, 1973 (2 of 1974)], relating to searches shall, 

so far as they are applicable, apply to searches by officers authorised under this section. 

(3) The 1[Central Government] may make rules regulating the procedure of authorised officers in the 

exercise of their powers under this section subject, however, to the provisions of sub-section (2). 

3
[27. Notice of accidents with petroleum.—Whenever there occurs in or about, or in connection 

with, any place in which petroleum is refined, blended or kept, or any carriage or vessel either conveying 

petroleum or  on  or  from  which  petroleum is  being loaded  or  unloaded,  any accident  by explosion  

or by fire as a result of the ignition of petroleum or petroleum vapour attended with loss of human life or 

serious injury to person or property, or of a description usually attended with such loss or injury, the 

occupier of the place or the person for the time being in charge of the petroleum or the person in charge of 

the carriage or the master of the vessel, as the case may be, shall, within such time and in such manner as 

may be prescribed, give notice thereof and of the attendant loss of human life, or injury to person or 

property, if any, to the nearest Magistrate or to the officer in charge of the nearest  police station and to 

the 4[Chief Controller of Explosives].] 

28. Inquiries into serious accidents with petroleum.— (1) The inquiry mentioned in section 176 of 

the 5[Code of Criminal Procedure, 1973 (2 of 1974)], shall, 6[unless section 8 of the Coroners Act, 1871 

(4 of 1871), is applicable to the circumstances,] be held in all cases where any person has been killed by 

an accident which the Magistrate has reason to believe was the result of the ignition of petroleum or 

petroleum vapour. 

(2) Any Magistrate empowered to hold an inquest may also hold an inquiry under the said section 

into the cause of any accident which he has reason to believe was the result of the ignition of petroleum or 

petroleum vapour, if such accident was attended by serious injury to person or property, notwithstanding 

that no person was killed thereby. 

(3) For the purposes of 7[sub-section (2)] a Commissioner of Police 8*** 9*** shall be deemed to be a 

be a Magistrate empowered to hold an inquest. 

(4) The result of all inquiries held in pursuance of this section 6[and of any inquiry held by a coroner 

in a case to which sub-section (1) refers] shall be submitted as soon as may be to the 10 [Central 

Government, 6[the 11[Chief Controller of Explosives]] and the State Government.] 
 

1. Subs. by the A.O. 1937, for “Governor-General-in-Council”. 

2. Subs. by Act 31 of 1977, s. 2, for “Code of Criminal Procedure, 1898” (w.e.f. 12-8-1977). 

3. Subs. by Act 24 of 1970, s. 15, for s. 27 (w.e.f. 1-8-1976). 

4. Subs. by Act 31 of 1977, s. 2, for “Chief Inspector of Explosives in India” (w.e.f. 12-8-1977). 

5. Subs. by s. 4, ibid., for “Code of Criminal Procedure, 1898 (5 of 1898)” (w.e.f. 12-8-1977). 

6. Ins. by Act 25 of 1940, s. 3. 

7. Subs. by s. 3, ibid., for “this section”. 

8. The words “in a Presidency-town” omitted by Act 24 of 1970, s. 16 (w.e.f. 1-8-1976). 

9. The words “or in Rangoon” omitted by the A.O. 1937. 

10. Subs. by the A.O. 1937, for “Local Government”. 

11. Subs by Act 31 of 1977, s. 4, for “Chief Inspector of Explosives in India” (w.e.f. 12-8-1977). 
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CHAPTER IV 

SUPPLEMENTAL 

29. Provisions relating to rules.—(1) In making any rules under this Act, the 1[Central Government] 

Government] may— 

(a) provide for any matter ancillary to such rules for which in 2[its] opinion provision is necessary 

necessary to protect the public from danger arising from the import, transport, storage, production, 

refining or blending of petroleum, and 

(b) make special provision for the special circumstances of any State or place. 

 
(2) Every power to make rules conferred by this Act is subject to the condition of previous 

publication. 
 

(3) All rules made under this Act shall be published in the Official Gazette 3***. 

4
[(4) Every rule made under this Act shall be laid, as soon as may be after it is made, before each 

House of Parliament, while it is in session for a total period of thirty days which may be comprised in one 

session or in two or more successive sessions, and if, before the expiry of the session immediately 

following the session or the successive sessions aforesaid, both Houses agree in making any modification 

in the rule, or both Houses agree that the rule should not be made, the rule shall thereafter have effect  

only in such modified form or be of no effect, as the case may be; so, however, that any such modification 

or annulment shall be without prejudice to the validity of anything previously done under that rule.] 
 

30. [Power to apply Act to other substances.]—Rep. by the Inflammable Substances Act,  1952     

(20 of 1952), s. 7. 

31. Power to limit powers of local authorities over petroleum.—Where any enactment confers 

powers upon any local authority in respect of the transport or storage of petroleum, the 1[Central 

Government] may, by notification in the Official Gazette,— 

 

(a) limit the operation of such enactment, or 
 

(b) restrict the exercise of such powers, in any manner 5[it] deems fit. 
 

32. [Repeals.]— Rep. by the Repealing Act, 1938 (1 of 1938), s. 2 and the Schedule. 
 

THE SCHEDULE.—[Enactments repealed.] Rep. by s. 2 and the Schedule, ibid.] 
 

 

 

 

 

 

 

 

 

 

 

1. Subs. by the A.O. 1937, for “Local Government”. 

2. Subs. ibid., for “his”. 

3. The words “and in the local Official Gazette” omitted, ibid. 

4. Ins. by Act 31 of 1977, s. 5 (w.e.f. 12-8-1977). 

5. Subs. by the A.O. 1937, for “he”. 



SAFETY WHILE WORKING AT HEIGHT 

 

INTRODUCTION: 

 Working at heights has the potential to cause serious injuries due to fall for which safeguards like fencing, 

use of toe boards, safe access to working platforms, safety nets, safety belts etc are needed. Different types of 

protective measures need to be adopted suiting the particular task with proper planning and thorough 

understanding of protective measures and its limitations. 

 Three meters is the limiting height above which the work should be carried out with utmost care and 

Work Permit System has to be followed.   Moreover the job should also be carried out under the strict supervision 

of an experienced person, well conversant with the work and the use of proper PPEs. 

 Following are some examples of working at height.  

• Repair/replacement of cranes and alignment of their gantries. 

• Repairs to exhaust fans /sky jet fans. 

• Repairs/ replacement of electrical fittings. 

• Cutting of trees and their branches fouling with overhead electrical lines. 

• Cutting of wild growth of trees on the walls of buildings. 

• Cleaning of high roofs. 

• Painting of Walls, roof trusses and chimneys & etc. 

• Plastering of roof, walls, stairs. 

• Casting of R.C.C. roof, beam and columns. 

• Demolition of old building and structures. 

• Replacement/ repair of fragile roof. 
 

 Management shall ensure that : 

• Appropriate PPE & safety gadgets /equipments required for work at heights is made available and used; 

• Workers are trained in the use of safety equipments and are properly supervised; 

• Inspection and proper maintenance of safety equipments are undertaken regularly. 
 

DOCUMENTATIONS : 

1. Height Pass (work permit to work at height) – specimen enclosed as Annexure-A. 

2. Safety requirement precautions: Before starting a work at height, all the safety requirement (like use of 

safety belts/full body harness, life line protection, helmets and safety nets etc.) shall be decided as per the need of 

the area / site by the executing agency in consultation with safety officer and the contractor where applicable. The 

list of PPEs and other safety devices is as per Annexure C.  

The work planning may be done in advance and necessary safety gadgets, life line etc. may be fixed at site. 

3. Safety talk : Before commencement of work all workers shall be given a safety talk by giving details of 

work planned as in 3.2 above.  

4. Shut Down of Process, moving equipments etc.: Before commencement, all moving equipments under the 

roof sheet where work is to be carried out shall be shut. 



5. Warning sign : Sign boards in Hindi, English and local languages shall be placed at conspicuous places 

indicating that work is under progress. 

 

REQUIREMENTS FOR WORKERS FOR WORKING AT HEIGHT :  

1 Medical Examination of the worker: Every worker to be deployed for working height shall be examined for 

physical and mental fitness and to be certified by a registered medical practitioner at least once is six months. The 

fitness will include freedom from (a) epilepsy (b) High BP (c) Obesity (d) Vertigo etc along with general fitness and 

also a fairly good eyesight. 

2. Post training certification (in case of contractor’s labourer): After successful completion of training and 

tests, the workers should be issued a height pass which shall be valid for a maximum period of one year. On 

expiry, it shall be renewed after the worker passes the tests once again. (Format II). 

3. Workers should be conversant with the use of Fall arrester, Life line, Shock absorber retraceable fall 

arrestor, safety work ladder, duck ladder crawling board etc. The work of fixing safety net be carried out by 

experienced riggers and precaution be taken so that the net is fixed to a structural member sufficiently strong to 

bear at least one ton load and on sagging under the load of fall the net should not strike a machine structure, part 

of building or crane etc.  

4. Each worker should keep one lifeline always intact and use preferably two lifelines to avoid any risk to life 

due to failure of one. Each life line should be strong enough to bear the shock load due to fall. 

5. Use of hydraulic / power elevators if used should be known to supervisor & workers.  

 

PPES AND SAFETY GADGETS :  

 

1. Use of helmet, proper shoes and other PPEs like safety belts, lifelines with shock absorber, full body 

harness etc. is necessary to prevent a fall and to reduce severity of injuries consequent to it in case of an accident. 

PPEs and other safety equipment should be provided as per the recommendation of safety officer/ site engineer.

 Use of retractable fall arrester can eliminate almost all risks and dangers of fall down. 

2. Examination of PPEs & gadgets e.g. Fall arrestor, Safety belts, Full Body Harness and Safe work ladders etc 

will be done in presence of Safety Officer at least once in six months. 

3. Each ladder should have a nylon rope for tying on top and bottom with suitable self locking hooks, 

karabiner screws, rings etc.  

4. If situation permits the use of fall arrester and shock absorber can be made taking lifeline form a firm 

structure/ structural member of suitable strength or by tying rope of web of adequate strength with it for this 

purpose. 

5. A safety net of suitable strength below the working area should invariably be fixed to cover 2.5 meters all 

round the work area to arrest a fall. The fixing of such a net should be carried out by experienced riggers and 

precautions be taken to have minimum distance of fall and that the likely sag of safety net will not cause collision 

with any plant or machine or a part thereof cranes, structure etc. 



 

EXECUTION OF WORK AT HEIGHT : 

 

1. Safety net should be used wherever considered necessary and feasible by the executing officer and safety 

officer. 

2. Before starting the day’s work, the site should be inspected for ensuring compliance of all safety 

instruction, regulations and other aspects. After ensuring the compliance, the contractor (when engaged), the site 

engineer/ site in charge/ executing officer and the safety officer will sign the relevant documents before giving 

clearance for starting the work. In the event of discontinuation of work and before restarting, the site inspection 

shall be redone on the same lines. 

3. Use of anchor plates to fix the lifeline etc should be done wherever necessary/ feasible. 

4. In case the site condition demands, a safety net may be fixed firmly on the fragile roof with the help of J 

bolts and this may be used for taking a life line. In case there is any problem in getting a life line otherwise, this 

may also be used for walking for the purpose of repair to be carried out on a fragile roof with the safe work ladder 

and crawling, board depending upon site condition. Proper training for the above should be imparted to workers 

working on fragile roof and in any case fragile roof should not be relied upon for taking load unless proved 

otherwise. Safety belt should be avoided as far as possible and full body harness should be used to avoid problem 

during the rescue operation. 

LADDER : 

 

 The use of ladders is so common that we are apt to take them for granted, however they are involved in 

many accidents in industry which could easily be prevented by observing four simple rules. 

• Don’t use ladders where the job calls for something bigger and safer. 

• Use the right kind of ladder for the job. 

• Use only a ladder in a good condition. 

• Use ladders safely 

• Don’t use two ladders spliced together (unless the resulting ladder is just as strong as a single or extension 
ladder would be ). 

• Don’t use light ladders for a heavy construction job. 

• Don’t use metal ladders near electrical circuits or power lines to the excellent performance & if 
unavoidable their insulating rubber shoes should be checked before use. 

• To set up a ladder safety, the base should be one fourth the ladder length from the vertical plane of the 
top support (1:4). Tie-off should be adequate to prevent any tipping of the ladder if the climber leans to 
the side. 

• Don’t use a ladder if the side rails are broken or cracked, or if a rung or tread is missing, broken, weakened 
or in any way defective. 

• Ladders should never be painted because paint tends to hide cracks. They should be kept free of dirt, 
splashing of paint and moisture. If any preservative is needed it should be a clear varnish or some other 
transparent coating. 

• The horizontal distance from the wall to the foot of the ladder should be about a quarter of the ladder’s 
length. 

• Don’t place the ladder on an uneven footing or on loose objects. Where possible, fix it so that the top and 
bottom ends cannot move; 



• Don’t place the ladder in front of a door unless the door is fastened open or locked or guarded. 

• Don’t work above the second top rung on a straight ladder. Hold on with one hand and don’t push, pull or 
over-reach. Don’t straddle the space between the ladder and another object. 

• When going up or coming down have both hands free and face the ladder. 

• Ladders are built to hold only one person at a time. Remember this when using ladders. 

• When leaning a ladder against a windown frame fix a board to the top so that the weight is spread safety 
over the window frame. 

• Ladders should be tied off or stabilized at the earliest opportunity in such a way that they cannot tip to the 
side or slide in any way. 

• The three point control while climbing helps ensure that a worker’s center of gravity is within the side rails 
and capacity exists for holding the ladder if a fall occurs. When ladders are provided with slip –resistance, 
it should be remembered that the end of the rung is probably the best place to hold a ladder, if the ladder 
rung is rough at these points, gloves are required, but the user may still prefer to hold the side rail which 
does not usually provide a graspable element. 

• The portable ladder is preferred to be sloped at the appropriate angle for stability and this slope provides 
a measure of fall protection when a fall occurs. 

• Fixed ladders and temporary ladders which have fixed. Ladder characteristics require a positive method of 
fall protection because free fall to the ground is a likely consequence. The use of ladders at any time when 
applied for working and not solely access to another level calls for serious consideration of appropriate fall 
protection. The higher the ladder used the more fall protection consideration must be given. 

• Since metal ladders conduct electricity do not use them around energized electrical circuits equipment, or 
in places where they may come in contact with electrical circuits. The importance of these electrical 
hazards, cannot be overemphasized. Warn workers using metal ladders about these dangers. Plastic or 
glass-fiber ladders, as well as wood ladders, should be considered for use near electrical hazards. Many 
construction projects forbid metal ladders. 

7. SPECIAL PRECAUTIONS : 

 

• During climbing on roof or on electric pole using ladder or otherwise precautions should be taken to use two 
self locking hooks with lifelines and as climbing these hooks should be alternatively attached and detached 
with the cross bars/ foot bars to prevent any eventual fall due to slippage etc leaving no room for a fall. After 
reaching the roof the top end of the ladder should be tied to the pole/ same fixed structure on top of the roof 
and work should be started thereafter. 

 

• A safe way of climbing on a roof is to use a hydraulic / electric lift platform which is commercially available for 
climbing up to 7 meters height and to carry up to 250 kgs. Load. These platforms are provided with railings all 
round which may be used for fixing lifelines with detachable hooks with shock absorbers or else a retractable 
fall arrester. 

 

• The workers working at height should be cautioned not to allow leaving of loose items like broken sheets over 
the roof after completion of work which can be flown off during heavy winds. While climbing they should take 
their tools in a tool box firmly fixed to the safety belt and should ensure that nothing is left loose on the roof 
at the close of work. 

 

• In case of welding or drilling the use of approved quality of cable should be done to lay the electrical lines for 
connection. 

 



• They broken sheets and new sheets should be taken up the roof or lowered from it in properly tied bunches 
with rope and not many sheets should be taken at a time. The hydraulic platforms and ladders should never 
be overloaded. 

 

• A safety net be spread and fixed over the roof with j-bolts for safe movement of workers and transportation of 
materials. 

 

WORK PERMIT 

SPECIMEN OF HEIGHT PASS 

___________________________________________________________________________ 

 

___________________   Section / Plant 

Safety Department 

HEIGHT PASS 

No.     ____________________________________         Dated : ____________ 

This is to certify that the under mentioned person has been permitted to work at height. 

 

Name                             :   ___________________________________________ 

Father’s Name               :   ___________________________________________ 

Designation                   :   ___________________________________________ 

Age                               :    ___________________________________________ 

Validity                        :          From        __________    To   __________  

PPE, Safety gadgets / equipment for use of the worker. 

1. 

2. 

3. 

_______________             _____________________      __________________ 

Signature /   Left Thumb          Signature of Site Engineer /    Signature of Staff /  

Authorised   impression of       Site – in – charge                    Officer of Safety    



                     Worker                                                                Engg. Department 

 

Name                                        Name                                      Name 

 

Note : 1) The person should not suffer from epilepsy, Obesity, Blindness and in  

               case of contractor’s workmen he should be certified by Medical   

               officer/ Civil Engineer. 

 

 2) The person issuing this pass should have basic knowledge regarding  

               use and function of PPEs, safety gadgets and safety equipments ( Refer  

               to Annexure C ) and should explain to each worker the system of  

 

              working of each PPE and Safety equipment during safety talk ( Pt. 4.3  

              of standing instruction ). 

 

 3) The work permit should normally be issued for the same day and  

              Closed in the evening. 

 

Closing of the Work Permit 

 

Time : ______________ 

 

Date : ______________ 

Signature of Site Engineering / Site – in – charge.  

 

 

 

 



Human Factor: 

Human factors is generally defined as the “scientific discipline concerned with the 

understanding of interactions among humans and other elements of a system, 

and the profession that applies theory, principles, data, and other methods to 

design in order to optimize human well-being and overall system performance.”  

Classification Scheme for Human Factors/Ergonomics 

1. General 

Human Characteristics 

2. Psychological aspects 

3. Physiological and anatomical aspects 

4. Group factors 

5. Individual differences 

6. Psychophysiological state variables 

7. Task-related factors 

Information Presentation and Communication: 

8. Visual communication 

9. Auditory and other communication modalities 

10. Choice of communication media 

11. Person–machine dialogue mode 

12. System feedback 

13. Error prevention and recovery 

14. Design of documents and procedures 

15. User control features 

16. Language design 

17. Database organization and data retrieval 

18. Programming, debugging, editing, and programming aids 

19. Software performance and evaluation 

20. Software design, maintenance, and reliability 

Display and Control Design 

21. Input devices and controls 

22. Visual displays 

23. Auditory displays 

24. Other modality displays 

25. Display and control characteristics 

Workplace and Equipment Design 

26. General workplace design and buildings 

27. Workstation design 

28. Equipment design 



Environment 

29. Illumination 

30. Noise 

31. Vibration 

32. Whole-body movement 

33. Climate 

34. Altitude, depth, and space 

35. Other environmental issues 

System Characteristics 

36. General system features 

Work Design and Organization 

37. Total system design and evaluation 

38. Hours of work 

39. Job attitudes and job satisfaction 

40. Job design 

41. Payment systems 

42. Selection and screening 

43. Training 

44. Supervision 

45. Use of support 

46. Technological and ergonomic change 

Health and Safety 

47. General health and safety 

48. Etiology 

49. Injuries and illnesses 

50. Prevention 

Social and Economic limpact of the System 

51. Trade unions 

52. Employment, job security, and job sharing 

53. Productivity 

54. Women and work 

55. Organizational design 

56. Education 

57. Law 

58. Privacy 

59. Family and home life 

60. Quality of working life 

61. Political comment and ethical considerations 



Methods and Techniques 

62. Approaches and methods 

63. Techniques 

64. Measures 

HUMAN–SYSTEM INTERACTIONS: 

While in the past ergonomics has been driven by technology (reactive design 

approach), in the future ergonomics should drive technology (pro-active design 

approach). While technology is a product and a process involving both science and 

engineering, science aims to understand the “why” and “how” of nature through a 

process of scientific inquiry that generates knowledge about the natural world. 

Engineering is the “design under constraints” of cost, reliability, safety, 

environmental impact, ease of use, available human and material resources, 

manufacturability, government regulations, laws, and politics. Engineering, as a body 

of knowledge of design and creation of human-made products and a process for 

solving problems, seeks to shape the natural world to meet human needs and wants. 

INTRODUCTION 

• Workplace design deals with the shape, the dimensions, and the layout 

(i.e., the placement and orientation) of the different material elements 

that surround one or more working persons.  

• Examples of such elements are the seat, working surfaces, desk, 

equipment, tools, controls, and displays used during the work as well as the 

passages, windows, and heating/cooling equipment.  

• The ergonomic workplace design aims at improving work performance 

(both in quantity and quality) as well as ensuring occupational safety and 

health through:  

▪ Minimizing the physical workload and the associated strain on the 

working person 

▪ Facilitating task execution, that is, ensuring effortless information 

exchange with the environment, minimization of the physical 

constraints, and so on 

▪ Achieving ease of use of the various workplace elements. 

• Putting together a workplace which meets ergonomics requirements while at 

the same time satisfies task demands is not a trivial problem. In fact, to 

achieve this one should consider an important number of interacting and 

variable elements, and try to meet many requirements, some of which may 

be contradictory.  



▪ As shown in Figure 1, in any work setting there is a continuous mutual 

adjustment between the workplace components, the task demands, and the 

working person.  

▪ This mutual adjustment is also subject to broader environmental conditions. 

Therefore, regardless of how well each individual component of the 

workplace is designed, the habitual body movement and postures in everyday 

work emerge by an exploration of the constraints and affordances of the 

workplace as a whole.  

Consider, for example, a person working in a computerized office (task demand: 

work with a computer). 

If the desk (workplace component 1) is too low and the seat (workplace component 

2) is too high for the anthropometric characteristics of the worker (characteristic 

of the working person), the worker will lean forward (awkward posture), with 

negative effects on his or her physical workload, health (particularly if he or she 

should work for a long period in this workplace), and finally overall performance. 

Furthermore, if behind the worker there is a window causing glare on the 

computer’s screen (characteristic of the environment), he or she will probably bend 

sideways (awkward posture) in order to be able to see what is presented on the 

screen (task demand), causing similar effects. Consequently, when designing a 

workplace, one has to adopt a systemic view, considering at least the 

characteristics of the working person, the task demands, and the environment in 

which the task will be performed.  

Furthermore, the elements of the work system are variable. The task demands 

may be multiple and variable. For example, at a secretarial workstation, the task 

may require exclusive use of the computer for a period of time, then data entry 

from paper forms, and then face-to-face contact with visitors. At the same time, 

the secretary should be able to monitor both the entry and the director’s doors. 

Finally, the workplace environment may be noisy or quiet, warm or cool, with 

annoying air streams, illuminated by natural or artificial light, and all the above may 

change during the course of a working day. 

If to the complexity of the work system and the multiplicity of ergonomics 

criteria one adds the financial and aesthetic issues, successful design of a 

workplace becomes extremely complex.  

Hence, some people maintain that designing a good workplace is more an “art” than 

a “discipline” as there is no standard theory or method that ensures a successful 

result, the output depending heavily on the designer’s “inspiration”.  

Although this is true to a certain extent, good knowledge of the characteristics of 

the working persons who will occupy the workplace, of the tasks’ demands, and of 



the broader environment, combined with an effort for discipline during the design 

process, contribute decisively to a successful design. 

 

DESIGNING INDIVIDUAL WORKSTATIONS: 

Figure presents a generic process (universal process) for the design of individual 

workstations, with the various phases, the data or sources of data to be 

considered at each phase, and methods that could be applied.  

It has to be noted that certain phases of the process may be carried out 

synchronously or in a different order depending on the particularities 

(accuracies) of the workstation to design or the preferences and experience of 

the designers. 

Phase 1: Decisions about Resources and High-Level Requirements: 

The aim of the first phase of the design process is to decide the time to spend 

and the people who will participate in the design team. These decisions depend on 

the high-level requirements of the stakeholders (e.g., improvement of working 

conditions, increase of productivity, innovation, occupational safety and health 

protection) as well as the money they are ready to spend and the importance of the 

project (e.g., number of identical workstations, significance of the tasks carried 

out, special characteristics of the working persons). An additional issue that has to 

be dealt with in this phase is to ensure participation in the design team of 

representatives of the people who will occupy the future workstations. The access 

to workstations where similar jobs are being performed is also advisable. The rest 

of the design process will be significantly influenced by the decisions made in this 

phase. 

Phase 2: Identification of Work System Constraints and Requirements: 

The aim of this phase is to identify the different constraints and requirements 

imposed by the work system in which the workstation will be installed. More 

specifically, during this phase the design team has to collect data about: 

• Types of tasks to be carried out at the workstation 

• Work organization, for example, working hours, interdependencies between 

the tasks to be carried out at the workstation, and other tasks or 

organizational entities in the proximal environment 

• Various technological equipment and tools that will be used, their functions 

and manipulation, their shape and dimensions, and user interfaces 

• Environmental conditions of the broader area in which the workstation will 

be installed (e.g., illumination and sources of light, level of noise and noise 

sources, thermal conditions, and sources of warm or cold draughts) 



• Normal as well exceptional situations in which the working persons could be 

found (e.g., electricity breakdowns, fire) 

• Any other element or situation of the work system that may directly or 

indirectly interfere with the workstation  

These data can be collected by questioning the appropriate people as well as 

observation and analysis of similar work situations. Specific design standards (e.g., 

ANSI, EC, DIN, or ISO) as well as legislation related to the type of the 

workstation designed should also be collected and studied in this phase. 

Phase 3: Identification of Users’ Needs: 

The needs of the future workstation users are identified during this phase, 

considering their task demands as well as their specific characteristics. 

Consequently, task analysis (see Chapter 13) and users’ characteristics analysis 

should be carried out in this phase. The task analysis aims at identifying mainly: 

• Work processes that will take place and the workstation elements 

implicated in them 

• Physical actions that will be carried out, for example, fine manipulations, 

whole-body movement, and force exertion  

• Required information exchange (visual, auditory, kinesthetic, etc.) and the 

information sources providing them 

• Required privacy 

• Required proximity with other workstations, equipment, or elements of the 

proximal working environment 

The observation and analysis of existing work situations with similar workstations 

may provide valuable information about the users’ needs. In fact, as Leplat (2006) 

points out, work activity is a complex process which comprises essential dynamic 

and temporal aspects and which integrates the effect of multiple constraints and 

demands. It should be distinguished from behavior that only constitutes its 

observable facet: Activity includes behavior and its regulating mechanisms (Leplat, 

2006). Although work activity can operationally be described from many views 

using diverse models, its most fundamental characteristic is that it should be 

studied intrinsically as an original construction by the workers (Daniellou and 

Rabardel, 2005; Nathanael and Marmaras, 2009). Therefore, users’ needs cannot 

be fully identified by a simple task analysis. The specific characteristics of the 

users’ population may include their gender, age, particular disabilities, previous 

experiences and work practices, and cultural or religious obligations (e.g., in certain 

countries women are obliged to wear particular costumes). 

At this phase, data about performance and health problems of persons working in 

similar work situations should also be collected. Literature related to ergonomics 



and to occupational safety and health may be used as the main source for the 

collection of such data [see the websites of the U.S. Occupational Safety and 

Health Administration (http://www.osha.gov) and the European Organization of 

Occupational Safety and  Health (http://osha.europa.eu)]. 

Finally, as in the previous phase, the users’ needs should be identified not only for 

normal but also for exceptional situations in which the workstation occupants may 

be found (e.g., working under stress, electricity blackout, fire). 

Phase 4: Setting Specific Design Goals: 

Considering the outputs of the previous phases, the design team can now transform 

the generic ergonomics requirements of workstation design into a set of specific 

goals. These specific design goals will guide the choices and the decisions to be 

made in the next phase. Furthermore, they will be used as criteria for assessing 

the designed prototype and will guide its improvement. The specific goals are an 

aggregation of should and consist of: 

• Requirements of the stakeholders (e.g., the workstation should be 

convenient for the 95% of the user population, should cost a maximum of X 

dollars, should increase productivity at least 10%) 

• Constraints and requirements imposed by the work system in which the 

designed workstation will be installed (e.g., the workstation should not 

exceed X centimeters of length and Y centimeters of width, should offer 

working conditions not exceeding X decibels of noise and Y degrees of wet 

bulb globe temperature) 

• Users’ needs (e.g., the workstation should accommodate elderly people, 

should be appropriate for prolonged computer work, should facilitate 

cooperation with the neighboring workstations, should permit the alteration 

of sitting and standing postures)  

• Requirements to avoid common health problems associated with similar 

situations (e.g., the workstation should minimize upper limb musculoskeletal 

problems) 

• Design standards and related legislation (e.g., the workstation should 

ensure absence of glare or cold draughts) 

The systematic record of all the specific design goals is very helpful for the next 

phases. It is important to note that agreement on these specific goals between the 

design team, the management, and user representatives is indispensable. 

Phase 5: Design of Prototype 

This phase is the most demanding of the design process. In fact, the design team 

has to generate design solutions meeting all the specific design goals identified in 

the previous phase. Due to the large number of design goals, as well as the fact 



that some of them may be conflicting, the design team has to make appropriate 

compromises, considering some goals as more important than others and eventually 

passing by some of them. As already stated, good knowledge of the task demands 

and users’ needs, as well as the specific users’ characteristics, is the only way to 

set the right priorities and avoid serious mistakes. Furthermore, the use of data 

related to 

(i) the size of the body parts (anthropometry, see Chapter 11) and  

(ii) the ability and limits of their movements of the users’ population 

should be considered in this phase. 

A first decision to make is the working posture that will assume the users of the 

workstation. Once the working posture has been decided, the design may continue 

to define the shape, the dimensions, and the arrangement of the various elements 

of the workstation. To do so, one has to consider the anthropometric and 

biomechanical characteristics of the users’ population as well as the working 

actions that will be performed. Besides the ergonomics recommendations 

presented in previous sections, some additional recommendations for the design of 

the workstation are the following: 

• To define the clearance, that is, the minimum required free space for 

placement of the various body parts, one has to consider the largest user 

(usually the anthropometric dimensions corresponding to the 97.5 

percentile). In fact, providing free space for these users, all shorter users 

will also have enough space to place their body. For example, if the vertical, 

lateral, and forward clearances below the working desk are designed 

considering the height of the thigh upper surface for a sitting person, the 

hip width and the thigh length corresponding to the 97.5 percentile of the 

users’ population (plus 1 or 3 cm for allowance), 97.5% of the users of this 

desk will be able to easily approach the desk while sitting. 

• To position the different elements of the workplace that must be reached 

by the users, consider the smaller user (usually the anthropometric 

dimensions corresponding to the 2.5 percentile). In fact, if the smaller users 

easily reach the various workstation elements, that is, without leaning 

forward or bending sideways, all larger users will also easily reach them. 

• Draw the common kinetospheres or comfort zones for the larger and 

smaller users and include the various elements of the workstation that have 

to be manipulated (e.g., controls) (Figure 9). 

• When necessary, provide the various elements of the workstation with 

appropriate adjustability in order to fit in the anthropometric 



characteristics of the users’ population. In this case, it is important to 

ensure the usability of the corresponding controls. 

• While envisioning design solutions continuously check to ensure that the 

workstation elements do not obstruct the users’ courses of action (e.g., perception 

of necessary visual information, manipulation of controls). It should be stressed 

that at least some iterations between phases 2, 3, and the present phase of the 

design process are unavoidable. In fact, it is almost impossible to identify from the 

start all the constraints and requirements of the work system, the users’ 

characteristics, or the task requirements that intertwine with the elements of the 

anticipated workstation. 

Another issue to deal with in this phase is designing or protection of the working 

person from possible annoying or hazardous environmental factors. If the 

workstation has to be installed in a harsh environment (noisy, cold, or warm, in a 

hazardous atmosphere, etc.), one has to provide appropriate protection. Again, 

attention should be paid to the design of such protective elements. These should 

take into consideration the anthropometric characteristics of the users’ population 

and the task demands in order not to obstruct the processes involved in both 

normal and degraded operation (e.g., maintenance, breakdowns). Other important 

issues that have to be resolved in this phase are the workstation maintainability, 

its unrestricted evacuation, its stability, and robustness as well as other safety 

issues such as rough corners. 

The search for already existing design ideas and solutions is quite useful. However, 

they should be carefully examined before their adoption. In fact, such design 

ideas, although valuable for anticipation, may not be readily applicable for the 

specific users’ population, the specific task demands, or the environment in which 

the workplace will be installed. Furthermore, many existing design solutions may 

disregard important ergonomics issues. Finally, although the adoption of already 

existing design solutions exploits the design community’ s experience and saves 

time, it deprives the design team of generating innovative solutions. The use of 

computer-aided design (CAD) software with human models is very helpful in this 

phase. If such software is not available, appropriate drawings and mock-ups should 

be developed for the generation of design solutions as well as for their assessment 

(see next phase). Given the complexity of generating good design solutions, the 

search for alternatives is useful. The members of the design team should not be 

anchored at the first design solution that comes to their minds. They should try to 

generate as many alternative ideas as possible, gradually converging on the ones 

that better satisfy the design goals. 

Phase 6: Assessment of Prototype: 



Assessment of the designed prototype(s) is required  in order to check how well 

the specific design goals, set in phase 4, have been met, as well as to uncover 

possible omissions during the identification of the work system constraints and 

requirements and the users’ needs analysis (phases 2 and 3). The assessment can 

be performed analytically or/and experimentally, depending on the importance of 

the project. In the analytical assessment the design team assesses the designed 

workplace considering exhaustively the specific design goals using the drawings and 

mock-ups as support. Applying a multi criteria method, the design team may rank 

the degree to which the design goals have been met. This ranking may be used as a 

basis for the next phase of the design process (improvement of the prototype) as 

well as a means to choose among alternative design solutions. The experimental 

assessment (or user testing) is performed with the participation of a sample of 

future users, simulating the work with a full-scale mock-up of the designed 

workstation prototype(s). The assessment should be made in conditions as close as 

possible to the real work. Development of use scenarios of both normal and 

exceptional work situations is useful for this reason. Experimental assessment is 

indispensable for the identification of problematic aspects that are difficult, if 

not impossible, to realize before having a real workplace with real users. 

Furthermore, this type of assessment provides valuable insights for eventual needs 

during implementation (e.g., the training needed, the eventual need for a users’ 

manual). 

Phase 7: Improvements and Final Design: 

In this phase, the design team proceeds with the required modifications of the 

designed prototype, considering the outputs of the assessment. The opinions of 

other specialists such as architects and decorators which have more to do with the 

aesthetics or production engineers and industrial designers which have more to do 

with production or materials and robustness matters should be considered in this 

phase (if such specialists are not already part of the design team). The final design 

should be complemented with: 

• Drawings for production and appropriate documentation, including the 

rationale behind the adopted solutions 

• Cost estimation for the production of the workstation(s) designed 

• Implementation requirements such as the training  needed and the users’ 

manual, if required 

Final Remark: 

The reason for conducting the users’ needs and requirements analysis is to 

anticipate the future work situation in order to design a workstation that fits its 

users, their tasks, and the surrounding environment. However, it is impossible to 



completely anticipate a future work situation in all its aspects, as work situations 

are complex, dynamic, and evolving. Furthermore, if the workstation is destined to 

form part of an already existing work system, it might affect the overall work 

ecology, something which is also very difficult to anticipate. Therefore, a number 

of modifications will eventually be needed some time after installation and use. 

Thus it is strongly suggested to conduct a new assessment of the designed 

workstation once the users have been familiarized with the new work situation. 

LAYOUT OF WORKSTATIONS: 

Layout deals with the placement and orientation of individual workstations in a 

given space (building). The main ergonomics requirements concern the tasks 

performed, the work organization, and the environmental factors: 

• The layout of the workstations should facilitate the work flow. 

• The layout of the workstations should facilitate cooperation (of both 

personnel and external persons, e.g., customers). 

• The layout of the workstations should conform to the organizational 

structure. 

• The layout should ensure the required privacy. 

• There should be appropriate lighting, conforming to the task’s and working 

person’s needs. 

• The lighting should be uniform throughout the working person’s visual field. 

• There should be no annoying reflections or glare in the working area. 

• There should be no annoying hot or cold draughts in the workplace. 

• Access to the workstations should be unobstructed and safe. 

In this section we will focus on the layout of workplaces for office work for the 

following reasons:  

First, office layout is an standard case for the arrangement of a number of 

individual workstations in a given space, encompassing all the main ergonomics 

requirements found in most types of workplaces (with the exception of workplaces 

where the technology involved determines to a large extent the layout, e.g., 

workstations in front of machinery).  

Second, office workplaces concern a growing percentage of the working population 

worldwide. With the spread of information technologies, the proportion of office 

workers is expected to further increase; in fact, it is estimated that at least 50% 

of the world’s population currently works in some form of office.  

Third, there are still a significant number of office workers which suffer from 

musculoskeletal disorders or other work-related problems.  

Finally, current health problems encountered by office workers are to a great 

extent related to the inappropriate layout of their workplaces. 


