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P R E F A C E

IFFCO-Paradeep Unit is one of the latest grass root Phosphatic Fertiliser plant  with Worlds largest single stream Phosphoric Acid Plant  . Since its acquisition in October, 2005, the unit has constantly improved its performance and capacity utilisation  in the field of productivity, safety and environment which is comparable to most efficient plants of this size . Plant Manuals are an important tools which helps achieving such a remarkable all-round performance.

 The rapid industrialisation particularly in chemical sector  taken up and the world faced many worst disasters due safety system failure in this sector. This forced the authorities to have drastic change in Acts and Rules related to safety, health and environment. Many new acts and rules are also introduced by the authorities from time to time. Due to this we also requires to change / modify our operation, maintenance and safety procedures to make them more safe. In line with the SHE Policy declared by Our Honourable Managing Director followed by indorsement/implementation by individual units for the safety and well being of the employees & community, which is the prime importance for IFFCO management as a whole and IFFCO Paradeep Unit as a particular , we have also introduced many new safety procedures, traing to all workmen including employees of Contractors before issue of Factory Entry passes, Helmets & Safety Shoes are the integral part of factory Entry pass and also provided many new fire and safety equipments, to create safe and fearless working conditions at plant and shop floor level. The safety manual is a step to make aware the employees and workmen Safety councious, while at work in addition to Safe work practices innumerated in our OHSAS-18001 Manual, which the Paradeep Unit has developed ..  

I am very happy that this  “Safety Manual” compile various aspects of hazards, safety precautions, safe procedures and statutory requirements so as to over come unsafe acts and unsafe conditions at shop floor level to avoid accidents.

The best way to avoid accidents is to promote safety consciousness, to inculcate safe habits and to identify and eliminate hazards. I hope and expect that all employees will study and use the information and adopt all procedures / precaution contain herein for guidance in their day to day work in plant.

I wish to appreciate the excellent work done by F&S Department in the preparation of this manual. 

M.R.Patel
Executive Director
IFFCO Paradeep Unit
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                      SAFETY, HEALTH AND ENVIRONMENT POLICY

Indian Farmers Fertiliser Co-operative Limited accepts its duty to exercise care for the health and  safety both for employees and others, who may be affected by operations and also for protection of environment. This duly affects every aspect of the business and its performance has an importance equal to any other activity.

     
Through management  committee  all members of the  management have responsibility for the safety and well being of those who work for them and others who may be affected. Managers throughout the Society are required to use their best endeavours to carryout this responsibility. All employees are also required to  do there utmost to protect the health and safety  of themselves and others.


Health, safety and environment control at IFFCO starts with planning and continues through design, purchase, stores, fabrication, construction, installation, operation and maintenance. They are integral parts of each and every job/operation carried out by any one directly or indirectly attached to  IFFCO.


In all business decisions due care shall be paid to minimise both consumption of resources and generation of waste.


All practical steps shall be taken to assess risk and safety status periodically for awareness amongst all employees and the public at large, by using expert knowledge of trained and educated personnel.


Safety, health and environment control are direct responsibilities of all levels of  management and employees and they are considered collectively as one of the measures for their career development. These responsibilities must be accepted by each one who conducts the affairs of   IFFCO, no matter in what capacity he may function.


A resume of health and safety performance shall also find way to remain on record in the annual report of the Society for information of all concerned.










  (Dr. U.S.  Awasthi )










  Managing Director

INDEX 
	Chapter

No.
	Discription
	Page No.

	01
	Introduction to industrial safety
	

	1.1
	Introduction
	

	1.2
	Definations
	

	1.3
	Principles  of accidents 
	

	1.4
	Analysis of accident cause
	

	1.5
	Principal cause of accidents
	

	1.6
	Accident costs
	

	1.7
	Theory of accident prevention
	

	02
	General requirements
	

	2.1
	Introduction.
	

	2.2
	Legal requirement.
	

	2.3
	Entry to the plant.
	

	2.4
	Visitors to the plant.
	

	2.5
	Employment of contractor labours within the plant.
	

	2.6
	Safety in operation & maintenance.
	

	2.7
	Safe practices  for supervisor.
	

	2.8
	Safe practices for employees.
	

	03
	Brief  description of  manufacturing process
	

	3.1
	Sulphuric Acid Plant(SAP)
	

	3.2
	Phosphoric Acid Plant(PAP)
	

	3.3
	Diammonium Phosphate Plant(DAP).
	

	3.4
	Utility Plants (DMP, Ammonia Storage, Boilers, Energy Centre,ETP)
	

	04
	Statutory requirements of safety 
	

	4.1
	Introduction
	

	4.2
	Legal provision and Enforcement
	

	4.3
	Legal aspects of safety under various act.
	

	4.4
	Factories Act 1948.
	

	4.5
	Environmental legislations at glance.
	

	
	4.5.1  Environment  (protection) act. 1986
	

	
	4.5.2  The environment impact assessment notification 1994.
	

	
	4.5.3   Public hearing notification of 1997
	

	
	4.5.4  The hazardous wastes(management and handling) rules1989
	

	
	4.5.5  The manufacture, storage and import of hazardous chemicals

          rules, 1989 as amended in 1994
	

	
	4.5.6  Bio - medical wastes (management and handling) rules1998
	

	
	4.5.7  The chemical accidents(emergency planning - preparedness

           and response) rules 1996
	

	
	4.5.8   Public Liability Insurance Act, 1991 as amended in 1992
	

	
	4.5.9   National environment  tribunal  act, 1995
	

	
	4.5.10 The national environment appellate authority 1997
	

	
	4.5.11  Scheme  on  labeling  of   environment  friendly  products                                                 Eco - marks 1991
	


	Chapter

No.
	Discription
	Page No.

	
	4.10.12  The Water (prevention and control of pollution) Act - 1974

               (including amendment of 1988 and water cess Act - 1977)
	

	
	4.10.13  The Air (prevention and control of pollution) Act - 1981
	

	4.6
	Abstract of Petroleum act 1934 and Petroleum rules 1976
	

	4.7
	Abstract of  Gas cylinder rules 1981
	

	4.8
	Abstract of  Static and mobile pressure vessels (Unfired) rules 1981
	

	4.9
	Dangerous Machines ( Regulation) Act, 1983  
	

	4.10
	Abstract of  Workman compansation acts 1923.
	

	4.11
	Abstract of Comprehensive group personnel accident insurance scheme
	

	05
	Traffic rules
	

	5.1
	Vehicles.
	

	5.2
	Pedestrains.
	

	06
	Flammable and  toxic chemicals
	

	6.1
	Flammable (Explosive) limits & range.
	

	6.2
	Hazardous area.
	

	6.3
	Hazardous chemical.
	

	
	6.3.1    Ammonia
	

	
	6.3.2    Diesel oil
	

	
	6.3.3    Chlorine
	

	
	6.3.4    Hydrogen
	

	
	6.3.5    Carbon mono- oxide
	

	
	6.3.6    Carbon dio- oxide
	

	
	6.3.7    Sulphur- di-oxide
	

	
	6.3.8    Oxygen           
	

	
	6.3.9    Nitrogen
	

	
	6.3.10  Hydrazene
	

	
	6.3.11  Sulphuric acid                 
	

	
	6.3.12  Hydrochloric acid
	

	
	5.4.13  Caustic soda
	

	
	6.3.14  Carbon tetra chloride
	

	
	6.3.15  Zinc sulphate
	

	
	6.3.16  Sodium hexameta phosphate
	

	
	6.3.17  Sulphur  
	

	
	6.3.18  M.D.E.A
	

	
	6.3.19  Phosphoric Acid
	

	07
	Cleaning and maintenance of vessels and pipe lines
	

	7.1
	Cleaning of vessels
	

	7.2
	Isolation of equipments for maintenance
	

	7.3
	Isolation of plant and equipments
	

	7.4
	Safe work procedure for confined area.
	

	7.5
	Safe work procedure for hot work on Ammonia pipe line / vessels. 
	


	Chapter

No.
	Discription
	Page No.

	7.6
	Safe work procedure for hot work on Naphtha pipe line / vessels.
	

	7.7
	Safe work procedure for Naphtha tanks inspection / maintenance.
	

	7.8
	Safe work procedure and practice for catalyst replacement from vessels under inert atmosphere
	

	7.9
	Safety procedure for Radiography
	

	08
	Safety work permit procedure
	

	8.1
	Introduction 
	

	8.2 
	Type of safety work permit
	

	8.3
	Job requiring safety work permit
	

	8.4
	Issuing authority
	

	8.5
	Permittee
	

	8.6
	Classification of area
	

	8.7
	Performing work under safety work permit
	

	8.8
	Permit withdrawal while work is in progress
	

	8.9
	Extension of validity period
	

	8.10
	Endorsement
	

	8.11
	Safety work permit forms / books
	

	09
	Tagging procedure
	

	9.1
	Introduction.
	

	9.2
	Type of tags.
	

	9.3
	Resposibility of tagging.
	

	9.4
	Tear off stubs.
	

	9.5
	On completion of jobs.
	

	9.6
	Important guidelines.
	

	9.7
	Forms. 
	

	10
	Accident investigation and reporting procedure
	

	10.1
	Objectives.
	

	10.2
	Scope.
	

	10.3
	Responsibilities.
	

	10.4
	Forms -Injury on work report/ medical report, Accident / fire preliminary report,    Accident investigation report.
	

	11
	Constitution of safety committee
	

	11.1
	Shop floor safety committee.
	

	11.2
	Central safety committee.
	

	11.3
	Performa of minutes of shop floor safety committee meeting.
	

	12
	Safety in welding and cutting and use of  gas cylinders
	

	12.1
	Common  hazard
	

	12.2
	Gas welding and cutting
	

	12.3
	Electric welding
	

	13
	Safety in use of ropes, chains and slings
	

	13.1
	Precautions in the use of ropes
	

	13.2
	Precautions in the use of chains
	

	13.3
	Precautions in the use of slings
	

	13.4
	Other precautions


	

	Chapter

No.
	Discription
	Page No.

	14
	Safety in use of hand-tools and portable power tools.
	

	14.1
	Hand tools
	

	14.2
	Portable power tools
	

	15
	Electrical  safety
	

	15.1
	Introduction
	

	15.2
	Electricity regulations
	

	15.3
	Safety in electrical work
	

	15.4
	Precaution while electrical maintenance
	

	15.5
	Guidelines for use of portable and transportable machine
	

	16
	Static electricity
	

	16.1
	Hazards of static electricity
	

	16.2
	Prevation of hazards
	

	16.3
	Tanks  and pipe lines
	

	16.4
	Rail  tankers filling and discharge
	

	16.5
	Road  tankers filling and discharge
	

	17
	Safety in  handling of LPG cylinders.
	

	17.1
	Introduction
	

	17.2
	Safety in use of LPG cylinders
	

	18
	Safety in material handling
	

	18.1
	Manual material handling
	

	18.2
	Mechanical material handling
	

	18.3
	Safety in use of Power trucks
	

	18.4
	Safety in use of Derricks
	

	18.4
	Safety in use of  Fork lift
	

	18.5
	Safety in use of Cranes
	

	18.6
	Safety in use of Conveyers
	

	19
	Safety in use of scaffolding and ladders
	

	19.1
	Safety in use of Scaffolds
	

	19.2
	Safety in use of Ladders
	

	20
	Safety  while work at elevations and below ground level
	

	20.1
	Work at Height (elevation)
	

	20.2
	Work at below ground level
	

	21
	Safety in laboratory
	

	21.1
	General practice of safety 
	

	21.2
	Cause of accident in Lab
	

	21.3
	Procedure of sampling
	

	21.4 
	Handling of acid carboys
	

	22
	Safety in transportation and storage
	

	22.1
	Safety in railway yard
	

	22.2
	Special precaution in bagging plant
	

	22.3
	Safe storage and transportation of chemicals  
	

	22.4
	Chemicals unloading and handling 


	

	Chapter

No.
	Discription
	Page

No.

	
	22.4.2    Sulphuric acid  (H2 SO4)
	

	
	22.4.3    Caustic soda lye (NaOH)
	

	
	22.4.4    Hydrochloric acid (Hcl)
	

	
	22.4.5    Naphtha
	

	
	22.4.6    Low Sulphur Heavy Stock  (LSHS)
	

	
	22.4.7    Ammonia (NH3)
	

	23
	Safety for contractors and their work force.
	

	23.1
	Introduction
	

	23.2
	General safety requirements to be observed by the contractors
	

	24
	Plant inspection and safety audit.
	

	24.1
	Introduction
	

	24.2
	Plant safety inspection
	

	24.3
	Safety audit
	

	24.4
	Safety audit for new projects
	

	24.5
	Safety audit for plant in operation
	

	24.6
	Check list for Safety audit
	

	25
	First - aid
	

	25.1
	First - aid  facilities
	

	25.2
	First - aid  measures
	

	26
	Personnel protective equipments & it's policy
	

	26.1
	Introduction
	

	26.2
	Selection of personal protective equipment 
	

	26.3
	Type of  personal protective equipment 
	

	26.4
	Policy for maintaining  personal protective equipment 
	

	26.5 
	Inspection and maintenance of  safety equipments 
	

	27
	Plant house keeping
	

	27.1
	Introduction
	

	27.2
	Typical accidents  due to poor house keeping 
	

	27.3
	Typical items of unsafe house keeping 
	

	27.4
	Benifit  of  good house keeping 
	

	27.5 
	Regulation for maintaining good house keeping 
	

	27.6
	House keeping  competition
	

	27.7
	House keeping check list
	

	28
	Colour and environment
	

	28.1
	Introduction
	

	28.2
	Colour and safety
	

	28.3
	Standard  colour codes
	

	28.4
	Painting of machinery
	

	28.5
	Psychological effects of colours  
	

	28.6
	Colour and lighting 
	

	29
	Industrial hygiene
	

	29.1
	Introduction
	

	29.2
	Catagaries of stress
	

	29.3
	Precautionary  measures for stress
	

	29.4
	Heat  stress
	

	Chapter

No.
	Discription
	Page

No.

	30
	Fire  prevention and control
	

	30.1
	Introduction
	

	30.2
	Objectives
	

	30.3
	Fire hazard identification and rating of risk 
	

	30.4
	Theory of combustion and extinguishment
	

	30.5
	Classification of fire
	

	30.6
	Fire protection 
	

	30.7
	Fire protection at IFFCO Paradeep Unit
	

	30.8
	Other fire equipments 
	

	30.9
	Fire control room
	

	30.10
	Points to be remember
	


   CHAPTER  1  

 INTRODUCTION TO INDUSTRIAL SAFETY

1.1
Introduction 

With the rapid industrialisation of the country - safety is becoming very important with every management as it has come to play a very vital role in the modern development. Before many years, accidents were considered as acts of god and nature. Scientific minded people have analysed accidents and have developed a separate engineering branch of accident prevention. This analysis was required due to 

a )
rising trend of accidents. 

b )
increased use of machinery.

c ) 
increased material handling.

d )
lack of safety standard.

e )
lack of training.

f )
better reporting of accidents.

Apart from the prevention of human misery, accident prevention is very necessary for higher productivity and sustaining of morale in industry. Safety was thought to be a luxury in earlier days but today with the tremendous automation and complexity of processes and technological development, the horizons of safety are extended beyond the protection of the workers. No industry can afford to neglect the fundamentals of safety in design and operation of its plant and machinery. It is important that all persons responsible for the management and operation of any industry, should have a good knowledge of industrial safety.

1.2
Definitions 


1.2.1   Safety 


Safe use of man, material and machine by safe system / method of work to achieve zero  accidents which will results higher productivity.


1.2.2   Accidents 


An accident is an unplanned and unexpected event which interfere or interrupts the planned process of work and results in personnel injury.


1.2.3   Dangerous occurrence 


The dangerous occurrence is an unplanned and unexpected event which interfere or interrupts the planned process of work and results in damage to machines and material without any personnel injury.


1.2.4    Reportable accident 

 
When an employee is not able to attend his duty for more then 48 hrs, after  the accident,  the accident is to be reported to the inspector of factories and such accident  are termed as reportable accident.   

1.2.5    Frequency rate of accident (F.R.)  

     The frequency rate of accident is the number of  accidents per million                     man -hours worked.                            

                            number of accidents x  10 6 
            F.R.    =   -----------------------------------   

                               man-hours  worked.


1.2.6   Severity rate of accident  (S.R.)                       


The severity rate of accidents is the number of man days lost due to                      accidents  per  million man-hours worked.  

                           number of  days lost  x  10 6 
           S.R.    =   -----------------------------------   

                                man-hours  worked.

1.3      Principles of accident prevention 


Industrial accidents are caused by negligence of employer, the worker or the both. Employers efforts to reduce the accidents are generally motivated by four consideration.


( a )
to lessen human suffering. 


( b )
to prevent damage to plant and machinery.


( c ) 
to reduce the amount of time lost as a result of accidents.


( d ) 
to hold the expenses of workman’s compensation to a minimum.


The basic reasons for preventing industrial accidents are human and economic. The most important of these should be to avoid human suffering. When safety engineering and safety conscious management improve the lot of men and women in industry, the lives of dependents of workers are improved too. Pain, suffering and wrecked lives are not to be the by-products of any industry.


Accidents are economic losses and this is a challenging reason for accident prevention.

1.4.
Analysis of accident cause 


88 %  due to unsafe act such as unsafe practice, lack of foresight and knowledge, improper attitude, working without authority, instruction not followed etc.



10% -
due to unsafe condition such as mechanical / instrument failure, improper guardians, poor plant condition, unsafe plant design ,unsafe tools/tackles.


2 % -
due to act of god such as cyclone, earthquake, weather.

          Accident factors


a )
a personal injury occurs as a result of an accident.


b ) 
an accident occurs due to unsafe act and / or unsafe condition.


c ) 
unsafe act / unsafe condition exists due to fault of persons.


d ) 
fault of persons are due to neglegence or acquired from environment.


          Thus : if we can remove fault of persons we can prevent 98% accident.

1.5.
Principal causes of accidents 


1.5.1  Rules and instructions not observed 


For smooth working and safe operations, proper rules and instructions are essential. Many accidents happen because the employees sometime deviate from the established rules and procedures.


1.5.2    Improper tools & devices 


Know your tools and use the proper tool for the job.


1.5.3    Method used not suitable 


A safe workman should know the correct method of performing his job.


1.5.4
Protective devices not used 


Every employee is expected to use all safeguards, safety appliances or devices furnished for his protection.


1.5.5 
Lack of proper inspection and maintenance 


Machinery tools and all equipments should be regularly inspected and maintained by those using them. Defects, if any, should immediately be reported and got rectified.


1.5. 6 
Loose clothing 


Loose clothing must not be worn. This is the cause of many accidents particularly around moving machinery.


1.5.7
Working without an authority.


1.5.8 
Short cut 


Do not follow short cuts. Use proper roads / pathways, wherever provided. Short cuts may result in slips and falls.


1.5.9 
Poor judgment 


Safety is a matter of common sense which must be used.


1.5.10 Horse play 


Horse play is not allowed in the industry as it constitutes a contributory factor for the accidents.

1.6.
Accident costs 


Accident cost is  the iceberg of ocean i.e the indirect cost which are not visual at first instants are much more higher than the direct cost. Accident costs to management can be divided in two distinct parts.


1.6.1
Direct cost 


Costs of a worker’s injury as a result of an accident, medical and compensation payment.


1.6.2 
Indirect cost ( hidden accident cost ) 


Costs of the repairs, replacement of machinery equipment materials, manpower production time lost. 


Factors of hidden accident cost are 

· Cost of lost time of injured employee.

·  Cost of time lost by other employees who stop work.


  ( a )
out of curiosity.


  ( b ) 
out of sympathy.


  ( c ) 
to assist injured employee.


  ( d ) 
for other reasons.

· Cost of time lost by supervisors or other executives.


  ( a )
assisting injured employee.


  ( b )
investigating the cause of the accident.


  ( c )
arranging replacement for injured employee for the job.


  ( d )
training new employee for the job.


  ( e )
investigation of accident, preparing the accident report.

· Cost of time spent by the medical department.

· Cost - due to damage to machine, tools or other property.

· Incidental cost due to failure in production. Loss of production.

· Indirect cost is many times more than the direct cost.

 1.7   
Theory of accident prevention 
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         no injuries i.e near miss.

       
If all near miss / minor injury  accidents  are investigated  promptly  and effectively and the remedial measures are implemented immediately, the possibility of major accident can be reduced to zero.

         This manual and each  procedure  are designed to  prevent all the accidents and near miss of any kind, at shop floor, which will result in  creating healthy  and fearless working environment at IFFCO kalol. 

CHAPTER    2 

GENERAL REQUIREMENTS 

2.1
Introduction


These regulations are issued for the information and guidence of employees of Indian Farmers Fertiliser Co-Operative limited(IFFCO), Paradeep unit and all other persons connected with chemical handling. Some products handled by the company are of a highly inflammable or toxic \ corrosive nature, and it is therefore essential that these regulations are known, understood and observed, if safety of plant and personnel is to be ensured. The purpose of the regulations, is to assist employed persons in the safe conduct of their work. As per the IFFCO Service Rule 23(1), disciplinary measures will be taken against persons who Violate / break the provisions / rules / procedures related to safety and create  the danger of themselves and others.

2.2
Legal requirements 


Concurrently with the observations of  IFFCO  safety regulations, there must, at all times be compliance with any laws and regulations issued by the central and / or state government bodies which are legally binding upon both the employer and the employed persons. IFFCO  safety regulations are to be regarded as supplements. For advice to the  application of those regulations and legal requirements, the safety  section  should be consulted.

2.3
Entry to the plant


All persons entering the plant must be in possession of a pass issued to them by the management. It must be produced for inspection when requested by a responsible member of  the company staff. Security staff have instruction to refuse entry to any persons who is unable to produce his pass.

2.4
Visitors to the plant 


All persons other than members of the company, staff or guests of the management, who wish to visit the plant must first receive permission from the  designated official, and must be accompanied by a guide approved by the official from whom permission is obtained.

          The guide, whether a  member   of  the  plant  technical staff or not,  must  be provided with a permit signed by the  general manager or this designated,  stating the number of persons in the party, the name of the guide, and  the date of the visit. Guide must inform the  Sr. Manager  of concerned sections of the proposed visit.

          Instruction  for visitors

· For official visit of the company , advance information to the concerned officer is required for getting permission and security clearance.

· Children and underage visitors are not allowed inside the factory.

· Smoking and carrying matches or cigarette lighter is strictly prohibited at IFFCO premises.  Such materials should be deposited at factory gate or necessary gate pass may be obtained.

· All visitors should wear safety helmet during plant visit.

· Visitors shall be accompanied by officer of IFFCO.

· Visitors are not allowed to touch any valves / switches or interfere in the plant activities.

· Vehicles if allowed in side the factory shall be parked in parking place and not to take in-side the plant.

· Visitors shall be responsible for his own safety in the plant premises.

· Visitors shall only visit the designated plant area for which a pass is issued. Other plant / places should not be visited.

· In case of emergency, the visitors should come out of the factory gate immediately.

· In case a visitor meets with an accident,  he / she  should inform the concerned officer immediately and get the first aid .

2.5
Employment of contract labour within the plant


In any contractual agreement with any outside firm to carry out work within the plant, the  following conditions must be included; 

· All work must be carried out in accordance with the terms of the  IFFCO safety regulations, and within the legal requirements laid down by the central and state government competent bodies.

· Before commencing work, the contractor or his representative must discuss the programme of work with the IFFCO’s officer in order that the relevant rules of the safety regulations are understood and that the provisions of the legal requirements of the  government bodies are observed.

· It shall be the duty of the concerned head of the department,  to see that the said contractor or his representative has been interviewed by the safety officer, who will advise the head of the section concerned that the contractor has been briefed on the IFFCO safety regulations which are laid down in chapter no. 23 of this manual.

2.6
Safety in operation and maintenance work 

         
It is of prime importance for an employed person to be fully conversant with the standing instructions / procedures laid down in manuals for his department and particular safety requirements applicable there. He should not be ignorant of the general safety rules applicable through out the plant. Some hints are as under; 

· All operating and service personnel must wear an approved type of dress. The use of loose dresses like dhoties, pyjamas or neck-ties or scarf is forbidden.

· Proper tools maintained in good condition must be used. They should be used correctly. This applies not only to hand tools, but also to portable power tools, lifting tackles, sling etc. It is the duty of the persons in charge of operational or maintenance work to ensure that the equipment is adequate to the task programmed and  no avoidable risk is taken.

· Areas where operational or maintenance work are being carried out, must be kept clean and the safest, free from obstruction and unnecessary materials scattered around. It should also be ensured that there is proper light and ventilation and  free of any poisonous or irritant gases.

· When work is carried out in high elevations , it is the responsibility of the  supervisor to ensure that tools and materials are not left in a position where they can fall on people below. Where ever necessary, places below should be cordoned off and caution boards provided.

· Where it is necessary to open manholes, or remove sections of floorings or a trench across a road is cut, thus leaving an opening, the supervisor should ensure that the opening is cordoned off until the manhole or floor is replaced. A caution board during the day and red lamp during the night shall be provided.

· All guards on machines, railings around the machinery walk ways, stairways, platforms etc, must not be removed without proper authority or reason and they shall be replaced immediately after the completion of the work for which they had been removed. Warning and cordoning  is to be done wherever applicable. 

· Horse-play, wrestling, playing or throwing materials etc. is prohibited.

· Employees must not tamper with any machines, switches or equipments, not connected with their work. They shall not start or stop any machine with which they are not familiar.

· No machinery, tools or materials which are not in proper conditions for safety should be operated.

· No repairs, adjustments or cleaning should be done on machinery while it is in motion

· All maintenance works in plant areas must be done only under a written authority from shift incharge.

· Before commencing work on any machinery, plant, vessels, pipe line or electrical equipment it must be ensured that the equipment is effectively isolated and safety lock or tag duly signed by the plant and maintenance supervisors is attached to the valve or switch. The equipment shall not be restarted without both the parties cancelling the signatures.

· Before entering any tank, vessel or closed spaces, it should be ensured that the equipment is isolated, purged and tested for safe working. The interior should be free from poisonous atmosphere and it should be properly ventilated.

· Should not depend on closing of valves for effective isolation. Where ever possible and required connecting pipe lines should be  blanked with blind. 

· No man should work inside a tank or closed space without a man to guard outside. A safety  belt and life line or rope may also be worn, if it is advised  by the  shift incharge.

2. 7
Safe practices for supervisors 


( Supervisory responsibility is indicated, but not limited by the following activities ).


The supervisor is in a key position in the organisational structure to carryout managerment’s safey policy and to prevent injuries to workers. While the importance of  part of the supervisor’s job depends upon how much it is stressed by the management. A good supervisor is always aware of his duty to keep the employees away from the unsafe acts at shop floor.

          The supervisor should know

· What the safety poilcy is, and  what it specifies as to his responsibility and authority.

· What his total  responsibilities are and how he is expected to integrate safety with them,  which areas, operations, machines, personnel, he directs, what is to be done about maintenance and repairs, working conditions, provision of guards and protective devices.

· What he is to do about determining qualifications of workers in his area . What disciplinary action is permitted,  under what circumstances.

· Who is to instruct and train workers in safety, first aid, and fire prevention and protection.

· What  are the safe work methods  for each job, and where information about them is obtainable.

· What safety devices and personal protective equipments are to be used on each job, and procedures for making them available.

· What is his relationship  to be with the safety committee.

· What commitments he may make to correct unsafe conditions and the cost limit below which he does not need additional authority.

· What to do in case of accident : first aid, calling doctor, ambulance, hospital-notifying relatives of injured person.

· What reports are required - inspection, accident, accident investigation, corrective actions taken.

The Safe practices to  be observed by the supervisor 

· Each supervisor shall exercise close supervision over those employees who report or are assigned to him. He shall ensure that the persons working under him are competent to perform their work safely. He must enforce safety rules and procedures.

· Supervisors must take immediate corrective action whenever unsafe conditions / practices are discovered.

· The supervisor shall explain in details the particular hazards where the employee is working and the precautions to be taken to ensure his safety.

· Supervisors shall develop safety awareness in the  minds of all employees.

· Supervisor shall ensure that the safe practices and regulations are understood, that all hazards are eliminated wherever possible and all means of entrance exists, stairways and  similar means of escape are clear, workable and thoroughly known  to all his men.

· He must set a good example in knowing and observing all safety rules and precautions.

· Supervisors shall report and investigate the root cause of all accidents that take place in their areas of responsibility on such forms as may be prescribed by the  society and immediately take / suggest such action so that similar accidents do not reoccur.

· Supervisors are required to make contacts with persons working in isolated places.

· By regular and systematic inspection, supervisor shall ensure that all tools, equipment’s, machinery’s and surrounding area is  in safe and operative condition.

· Supervisors must take corrective action whenever rules are not observed because a single violation may lead to major accident and may put the safety of an individual or a group in jeopardy.

2.8
Safe practices  for employees 

· Smoking is not allowed in any part of the factory area. 

· Every employee should consider it as a part of his duty to take an active part in all safety works and follow safety rules.

· Every employee should insist on the observance of safety rules by fellow employees.

· Before starting any job, ensure that you have obtained the  necessary safety permit or certificate.

· When any dangerous / unsafe condition is  observed, it should be immediately reported to the concerned supervisor and / or fire and safety section.

· Employees should be careful to clean the job area as soon as work is completed. Good house keeping will eliminate many unnecessary hazards causing accidents.

· Where walkways are provided, use them instead of short cuts. If you have to use the roadway, keep the right side so that you can see the approaching vehicles.

· All stairways, platforms and walkways must be kept clean at all times.

· Exercise care in walking and in moving around  your work. Avoid slipping, tripping, or  falling. Do not attempt major work while standing on lines or fittings. Avoid running during normal operations.

· Make-shift arrangements of any kind is strictly prohibited.

· Walking on pipelines is prohibited.

· Do not hesitate to suggest any additional guard or improvements to existing guards for additional safety.

· Do not attempt to operate or set in motion any machine or equipment to which you are not assigned.

· Compressed air must not be used for blowing dust out of clothing.

· Never look directly into the arc produced while welding, without proper eye protection.

· Falling objects have caused many injuries. Handle material with care.

· Keep clear of suspended loads at all times.

· Horseplay is strictly forbidden. Apply your thoughts to safety and thorough workmanship.

· Do not use defective equipment  of  any kind.

· Keep the fire fighting equipment free of obstructions as these are required to be used in emergencies.

· Any injury, no matter it is minor, must be reported to concerned supervisor immediately and obtained the treatment. Even a small accident can become a potential source of permanent disability.

· If your clothes get saturated with oil, change them immediately and wash the affected parts of your body with water.

· In case of an acid / caustic splash, wash yourself with copious quantity of water and report immediately to first aid post for further treatment / advice.

· No clothing or other inflammable material should be dried out on steam lines or any other hot equipment’s.

· If any gas leak occurs, inform concerned supervisors and the fire station and ensure that automotive equipment’s are kept away from the contaminated area.

· Operators must always stand on the up wind direction, when taking samples or draining lines or equipment’s.

· No maintenance or other type of work should  be started in the  factory without obtaining safety work permit from the operating department.

· When a person is working in any vessel, one person must be stationed at the opening of the  vessel as a watcher. Persons working in the confined places should use safety belt with a life line. The free end of a life line should be held by the man kept outside the vessel. Breathing apparatus should be worn if necessary.

· Protruding nails should be pulled out or bent over.

· Walking on or over any mechanical conveyors or rollers  is strictly prohibited.

· Goggles or shields must be used when working on emery wheel, chipping, sand blasting, or under any other circumstances where there are possible eye hazards.

· When working around moving machinery, the wearing of loose clothing such as dhoties, etc. Is strictly prohibited.

· Employees should not walk on the rail tracks.

· Passing  under railway wagons as short cut is very dangerous and is strictly prohibited.

· Loose shunting of railway wagons is prohibited.

· Sample bottles should not be used for any purpose other than taking samples.

· Motorcycling through / into any operating areas is prohibited.

· Vehicles of all types must be equipped with a good exhaust and muffler system (spark arrestor) before entering in the inflammables handling area.

· All traffic signs and rules must be complied with at all times.

· Protective valve caps must always be placed on all gas cylinders. except when in use. Gas cylinders should never be dropped especially from trucks or platforms. Always use a special carrier for hoisting the gas cylinders.

· All belts, couplings and moving parts of a machines must  be securely guarded at all times ( as stipulated under the Factories Act. ).

· Never remove or adjust the guard while the machinery is in motion. The machine must be rendered inoperative by the removal of fuses or such other methods before the guard is removed or some repairs / adjustments are carried out. Guards must, however, be put back in position before the machinery is operated.

· Ladders which are defective in any respect such as broken step rod etc. must not be used.

· In placing portable ladders be sure to pitch them at a safe angle so that they cannot fall backward or slip at the bottom.

· When ascending or descending, it is important that worker faces the ladder and  obtains a firm grip with both hands.

· Ladder when placed must either be fixed at the top or a man be stationed to hold the foot of the ladder.

· Ladders must ride  3  to  4  ft. above the place of landing.

· Ladders must be carefully lowered and not be dropped on to the floor. 
· When climbing on ladders or structures, carry tools or material in such a way as to provide free use of your hands.

· Never go on a false ceiling, it may break any moment with your weight. While working on asbestos covered roofs, crawling boards or cat ladders must be used to support your weight.

· Learn the right way to lift so as to avoid sprain. Bend to support your knees, and keep your body erect.

· When electrically driven pumps, compressors etc, are shut-down for repairs, the electrical circuit must be isolated before repairs commence.

· For maintenance work inside vessels or tanks which are gas free, a low voltage transformer must be used on the  electric light extension cord. The voltage must not exceed 24 volt.

· Light globes and bulbs must be  replaced only by the electrical section personnel.

· All storage containers such as tanks, drums etc. containing corrosive chemicals must be clearly marked indicating the nature of the contents.

· Do not insert bolt or nail in chain to shorten it. The bolt or nail may slip or break and  cause an accident.

· Do not tamper with or attempt to repair instruments. Only instrument section is permitted to work on instruments.

· Do not leave tools or materials where they may accidentally drop on persons below.

· Gloves must never be worn while grinding material on any emery wheel. Gloves are not provided to keep hands clean but to protect against abrasions, splinters, corrosiveness and extreme temperatures. Gloves should not be used while operating machinery without ensuring from sectional head that these are safe to use.

· The engines of all vehicles and mobile and stationary equipments such as welding machines,  compressors, cranes, bull-dozers etc. must be stopped when  petrol or any other fuel is being filled.

· Acetylene, Oxygen and LPG cylinders must not be taken inside any closed vessel. Under any circumstances neither any acetylene torch connected with the cylinders or generators be left inside any vessel. Torches must always be taken outside the vessel for lighting .

· Wearing polyester ( terene / terylene or nylon ) or any other synthetic fiber clothing in highly inflammable handling area is dangerous. There are chances of static charge in these clothing. It is in the interest of each individual not to wear such clothes.

· Wear shoes in the factory. Do not wear chappal or slippers while in the plant.

· All personnel must have a knowledge of the fire fighting and should familiarise themselves with the extinguishers and steam points /other equipments located in the factory areas. All persons should know how to call fire brigade and ambulance.

· Wood of any type is not allowed in the plant battery limits without permission of the section / plant incharge.

· Even while working with safety permit and clearance certificate, stop work and immediately report to the supervisor in case hazardous conditions are noticed.

· Wearing of the safety helmet is desirable for all the employees working in the factory. However, it is a must during the  shutdown and in the areas declared as a hard hat areas.

CHAPTER   3

BRIEF DESCRIPTION OF PROCESSES 

 3.1
Sulphuric Acid Plant(SAP)

BRIEF PROCESS DESCRIPTION
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Imported sulphur is stored in Sulphur storage shed. From storage shed it is taken to two sulphur melting tanks.  It is melted in the tanks, which are provided with heat from LP steam.  The liquid ‘Sulphur’ is filtered and stored in the molten sulphur storage tank at 145 0C.  The molten sulphur is pump to the sulphur furnaces of two streams.  The required air is supplied to furnace and sulphur is burnt in the Furnace at 1120 0C.  The resulting SO2 of combustion gas is cooled down to 4200 C in a water tube boiler and saturated steam at 61.2 kg/cm2g is generated.  These gases pass through the Converters I & II, which contain V2O5. In the converter SO2 is converted to SO3. SO3 is passed through Heat Exchanger and enter into Inter Absorption Tower to absorb SO3 with recirculating 98.5%, H2SO4. 

SO3 + H2O = H2SO4
SO3 + H2SO4= H2S3O7
H2S3O7 + H2O = 2H2SO4
The humid air is dried prior to entering the sulphur combustion chamber and the contact group.  This is done by trickling an approx. 96% sulphuric acid (54 deg. C) into a drying tower.  This tower is a packed column with refractory lining where the air is injected from below in counter-current to the acid trickling down from above.

In this process, the Sulphuric acid absorbs the water contained in the air and heats up to approx., 70 oC depending on the temperature of the ambient air and its water concentration.  The dried air leaves the tower through a wire-mesh filter installed in the “dome” to separate any acid droplets which may be contained in the gas.

The trickling acid from the air drying tower flows from the tower sump into the pump feed tank located on the same level.  In this refractory lined tank, the concentration of the 96% H2SO4 Circuit is adjusted by adding an approx. 98.5% Sulphuric acid from the intermediate and final absorber.  Two vertical submersible acid pumps installed in the pump tank transfers the trickling acid for the drying tower through 4 (four) acid coolers (Plate-type heat exchanger) to the trickling system of the tower.  Upstream of the cooler the level controlled excess drying acid is routed to the intermediate absorbing tower.

The part of the SO3 generated in the converter layers 1 to 3 is absorbed in intermediate absorption tower to firm 98.5% Sulphuric acid.  This tower is a brick-lined packing tower operated at counter current with an approx. 98.5% Sulphuric acid trickling.  To adjust the concentration of the circulated Sulphuric acid, 96% Sulphuric acid from the air drying tower is added via control valve.  Part of the product generated in the intermediate absorber unit is pumped to the final absorber as a function of the level in the pump feed tank where the product is withdrawn from the final absorber.  Another part which mainly originates from the exchange volume from the dryer is returned into the drying tower via the level control of the intermediate absorption tower.  Two pumps are installed in Pump Tank for acid circulation in Tower.

Candle Filters are installed at the top of the trickling unit to separate acid droplets and mist from the gas downstream of the intermediate absorption tower. 

The SO3 generated in the layer 4 of the Converter is absorbed in the Final absorption tower in an approx. 98.5% sulphuric acid.  Final Absorption tower is connected with a pump tank in which two vertical submersible pumps are installed for acid circulation in tower and one pump is installed for taking out the product acid and sending it to the Storage Tank.

Each circulation pump discharge acid is routed through two plate type heat exchangers for cooling acid prior to trickling in acid tower.  To adjust this concentration in the final absorption circuit, 96% sulphuric acid from air drying tower is added via a Control Valve.

At the top of final absorption tower trickling system candle filters are installed.  The gas leaving the candle filter of the final absorption with acid mist concentration of 40 mg. SO3 per NM3 gas and SO2 concentration of < 0.035% is routed through the tail gas stack to the atmosphere.  

In each stream generates 185.3 MTPH of superheated steam at 61.2kg/cm2g and 4800C, which is used to generate 55MW power each and some part of steam used to run Air Blower. 

The Plant is equipped with Alkali Scrubber Unit which is designed by FACT Engineering and Design Organization, Kerala.  The objective of the scrubber unit is to treat the effluent gas during start up and to control the sulphur dioxide concentration within the prescribed limits.
3.2
Phosphoric Acid Plant(PAP)
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PROCESS DESCRIPTION

Grinding & Reaction:

The plant is designed for production of 2,650 MTPD of 100% P2O5. Rock Phosphate is reclaimed from storage shed & fed into three Rock silos and where it taken for grinding to the four Ball Mills with weigh feeders.  Ground Rock is screened and the fraction containing less than 3% +35 Tyler mesh is collected into slurry Surge Tank.  The over size particles are recycled back to the Ball Mill along with the required water for grinding.  The slurry from the slurry surge Tank containing 65% solids is fed to the reactor by Reactor Feed Pumps.  98.5 % H2SO4 is fed to the reactor through four Mixing Tees, where it is diluted with return Phosphoric Acid from filtration area to facilitate dispersion.

The RCC Single Tank Reactor is built as two concentric tanks and divided into nine processing sections.  The annular area consists of eight sections out of which each compartment is of one-eighth of annular volume.  The first to seventh sections in the annular area have no separation partitions but are provided with an agitator each.  Underflow weirs connect seventh section to the central compartment, center compartment to the cooler feed compartment, and cooler feed compartment to the cooler feed tank.  Vacuum cooler circulating pumps circulate @ 27,000 m3/hr slurry through three Vacuum Coolers (each 9,000 m3/hr) where small amount of water in the slurry evaporates, cooling the slurry by 2.70C. The reaction temperature is maintained at 82 0C which promotes formation of dehydrate crystals of Gypsum and rapid rock digestion, cause nucleation and crystal dehydration. Constant Sulphate level is almost maintained by diluting H2SO4 feed in Mixing Tee along with return Phosphoric Acid, large back mixing flow of agitators in the annular compartments and the large fly wheel effect obtained by recirculating slurry.

Filtration & Gypsum Disposal:

In Filtration Unit, there are seven Belt Filters for separation of Phosphoric Acid from Gypsum. The filters can be divided into four flooded compartments. The vacuum system constitutes five sections. The initial filtrate is cloudy and not clear, it is taken into return acid section of Primary Filtrate Seal Tank. The balance filtrate from the first compartment is 28% product acid, which is taken into product acid section of Primary Filtrate Seal Tank.  The other three flooded compartments are used for cake washing with counter current washing.  

The downstream of 4th compartment is washed with water from Cake Wash Water Pump and the balance of this compartment is washed with recovered water.  The filtrate from 4th compartment collects into one of the two sections of Secondary Filtrate Seal Tank.  This filtrate is pumped to wash cake in the 3rd flooded compartment.  The filtrate from the 3rd compartment, which collects into the second section of Secondary Filtrate Seal Tank, is pumped to wash the cake in the 2nd flooded compartment.  The filtrate from the 2nd flooded compartment goes to return acid section of Primary Filtrate Seal Tank.  From this section the liquid is pumped into reaction section.

The washed Gypsum cake contains 0.7% (wt/wt) of water soluble P2O5 fed to the plant, is sluiced in the Gypsum Cake Hopper with Pond Water.  This flows by gravity into Gypsum Slurry Tank where it is made into 20% solids slurry by adding additional pond water.  This slurry is pumped to Gypsum Pond.

Acid Storage and Clarification:

The filtered acid from the product acid section containing 2% solids is pumped to weak acid (28% P2O5) Clarifier. It is provided with a rake system, which moves the settled solids to a central bottom discharge cone from which the sludge of 28% solids is pumped to the single Track Reactor. The clarified acid containing 0.2% solids is fed to evaporators for concentration. Also 28% acid is transferred to the DAP/NPK plants for use as per requirement.

Concentration Section:

28% acid from Evaporator Feed Tanks is fed to the seven Evaporators. Each evaporator is a single stage forced circulation unit constituting of a rubber lined Flash Chamber, Axial Flow Evaporator Circulation Pump and vertical shell and tube Evaporator Heat Exchanger with impervious graphite tubes.  Acid is recirculated at high rate through the Heat Exchanger and into the Flash Chamber where an absolute pressure of 2.6” Hg is maintained to keep the acid at its boiling point.  The outlet of the Heat Exchanger is located below the liquid level of flash chamber to avoid boiling in the tubes. 

The concentrated acid at a temperature of 850C overflows from the Flash Chamber to a concentrated Acid Pumps, which delivers acid to 50% Clarifier Tank.  Vapours leaving the flash chamber flow under vacuum to Fluorine Scrubber via Entrainment Separator.  The separated acid from Entrainment Separator returns to the Flash Chamber and the vapour flows to Fluorine Scrubber. Vapours leaving the Fluorine Scrubber enter to a direct contact Barometric Condenser where a large flow of cooling tower water condenses all but a small amount of water vapour.  This water vapour and any non-condensable gases are extracted by a two-stage vacuum jet system consisting of two medium pressure steam ejectors and a water-cooled inter condenser.  Pressure in the evaporator flash Chamber is controlled by bleeding atmospheric air into the vacuum jet system through a pressure control valve.  Water and steam from the Barometric Condenser and Vacuum Jet system pass through seal legs to Condenser Seal Tank, which overflows by gravity to cooling water return system 

Fume Scrubber:

Gas streams from various plant sections i.e., reactor and filtration area are scrubbed in the Fumes Scrubber to reduce Fluoride level in the gas vented through the plant stack to 10g, as fluorine per ton of P2O5 fed to the plant. The fluoride – laden vapours flow through a fume pre-scrubber vessel where it comes with direct contact with cooling tower water through spray nozzles. Then the gas goes to the scrubber unit which has three packing stages where they are brought into contact with cooling tower water. The demister stage eliminates droplet entrainment. The scrubber operates at a slight vacuum by scrubber exhaust fan. Spray Water drains to the scrubber sump, which seal the scrubber against vacuum. 

The 50% to 54% concentrated acid is clarified in the 50% clarifier and is transferred to DAP/NPK plants.  Daily 1850 MT of 54% Acid and 2650 MT of 28% Acid can be produced. Reaction heat produced in the formation of phosphoric acid is removed in the vacuum coolers and transferred to the cooling water.  The heat picked up by the cooling water is dissipated in the cooling tower containing eight ceils. 
3.3     Diammonium Phosphate Plant(DAP/N:P)  

PROCESS DESCRIPTION
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The process utilizes and updated version of the standard Jacobs’ Slurry process with Pre-Neutralizer and Pipe Reactor combination and dual mole scrubbing system.  The design capacity of each train is 95 MTPH for DAP (18:46:00).

The raw materials required are Phosphoric Acid, Ammonia, and Sulphuric Acid.

Process:

Phosphoric Acid and Ammonia react in the Pre-Neutralizer along with scrubber liquor from the scrubbing system.  The feed rates of the acid, NH3 and Scrubber Liquor are maintained such that 1.4 to 1.5 Mole Ratio is achieved in the Pre-Neutraliser.  The heat evolved due to the exothermic nature of the reaction is utilized to evaporate considerable quantity of water from Pre-Neutraliser. The reaction slurry of Ammonium Phosphate is pumped vide “Slurry Pump” to Pipe Reactor (PCR) situated in granulator.  Further, ammonia is added into Pipe Reactor to ensure the slurry at Mole Ratio 1.90.  Slurry from the PCR is sprayed onto the Recycling Material that is passing through Granulator.  The Slurry forms layer by layer on the recycling solids.  The rolling action inside the Granulator ensures uniform distribution of slurry on the material and well-rounded granules are formed.  The granulator wall is provided with flexible rubber panels to minimize build up and lumps formation.  The Pipe Reactor can operate as PCR as well as slurry distributor.  Different nozzles are used in the above modes.  Due to exothermic reaction, the slurry is further heated up in the PCR and while being sprayed in Granulator; large quantity of water is evaporated with some NH3 escaping into fumes.  The fumes pass through the scrubbing system.  The wet material from Granulator discharge containing gases from combustion chamber travel current with the solids in Dryer.  Lifters inside the Dryer, lift the solids and discharge across the hot gases, thereby a better solid-gas contact prevails for efficient drying.  At dryer discharge, the large lumps are broken by means of autogenously lifting flights and pass through the grizzly.  Solids dried to about 1.5% Moisture at 900C temperature are fed to four oversize series (4 mm size).  The +4 mm size fraction is pulverized and fed to Fines Conveyor.  The –4 mm size fraction containing product and fines gets collected in a Product Surge Hopper which feeds to the Variable speed Product Screen Conveyor.  Speed variation of this conveyor is controlled by Recycle quantity required.  The discharge material from variable speed conveyor is elevated by Product Screen Elevator and fed to four Product Screens (2 mm size).  The product – 4 mm to  + 2 mm size from the Product Screens are cooled to 500C in a Fluid Bed Cooler (FBC).  FBC is supplied by cold air from Air Chiller, which uses liquid NH3 for cooling the air.  The cold product from cooler is elevated and fed to a double-deck Polishing Screen (4mm & 2mm) where any remaining over size (i.e. +4 mm) and undersize (i.e. –2mm) particles are removed.  In case of DAP Product the product after polishing Screen is transported to Bagging Plant for bagging or to Bulk silo for storage. 
Scrubbing:
1. Reaction fumes from P.N. and Granulator

2. Dryer Exit gases

3. Dedusting air

4. Cooling air

Reaction fumes are scrubbed initially in Pre-Scrubber with a solution of Mono & Di Ammonium Phosphates at 1.4 to 1.5 Mole Ratio.  About 50% to 70% of the ammonia in the gases is scrubbed out.  The outgoing gases are again scrubbed in the Dust & Fumes Scrubber with diluted mono ammonium phosphate and phosphoric acid and at 0.6 to 0.8 Mole Ratio.  Such a two-stage scrubbing system is known as “Dual Mole” Scrubbing system. This system is known to be very efficient for ammonia and fluorine removal.  The dust-laden air from various de-dusting points of the plant is fed to Dust Cyclones where 95% of the dust is recovered and fed to Fines Conveyor.  The balance of dust with air is scrubbed in the Dust and Fumes Scrubber along with the reaction fumes passing out from Pre-Scrubber.

The Dryer exit gases containing fertilizer dust and NH3 fed to Dryer Cyclones, where 95% of the dust is recovered and fed to Fines Conveyor.   The remaining dust and air are scrubbed in the Dryer Scrubber with dilute solution of mono-ammonium phosphate and phosphoric acid at 0.6 to 0.8 Mole Ratio same like in Dust and Fumes Scrubber.  The supply of scrubber liquor for these two scrubbers is from Primary Scrubber Tank.  Dust laden Air from the product cooler containing dust is fed to the cooler cyclones where 95% of the dust is recovered and sent to Fines Conveyor.  The balance of dust and air is scrubbed in the Tail Gas scrubber along with the gases out from dust & fumes scrubber and dryer scrubber.  The T.G. Scrubber, the gases are scrubbed with recirculating dilute scrubber solution to remove final traces of ammonia and to reduce fluoride contents further by additional cooling of the scrubber liquor.  The cooling effect is enhanced by Tail Gas Vaporizer, which uses liquid ammonia.  The final exit gases through stack are maintained well below the Environmental Norms.  
3.4 Utility (Steam Generation/Boilers)
STEAM GENERATORS: 

2X110 TPH AFBC Coal fired

The steam generator is a Bi-drum, natural circulation, water tube balance draft, top supported construction, equipped with Atmospheric Fluidized Bed Combustion system having in-bed evaporator & in-bed super heater coils with under bed fuel feeding system. Fluidized bed combustion technology has distinct advantages for burning solid fuels and recovering the energy to produce steam.

The process features a mixture of particles suspended in upward flowing gas stream the combination of which exhibits fluid like properties. Combustion takes place in the bed with high heat transfer to the furnace at low combustion temperatures. Key benefits of this process are fuel flexibility and reduced emissions. 

The water from DM water is freed from dissolved gases (oxygen) by passing through de-aerator. The oxygen free gas is taken to the economizer where the temp of the water reaches 208 oC. Then the water goes to the Stem drum from where the water flows through the bed coils to gain heat and pressure. After the circulation the steam goes to the steam drum from where it goes to in-bed super heater. The steam from in-bed super heater goes to the super heater II to attain a temperature of 480 oC and pressure of 61.2 kg/cm2g. Then steam is taken to Energy Center for distribution to various plants.

The steam from Sulphuric Acid Plant and AFBC Boiler are collected ate the Energy centre and distributed to different plant as per requirement. The Turbo generators are located at the Energy Center use steam for power generation. Also a PRDS is available to convert the High Pressure (61 kg/cm2g) to Medium Pressure (15 kg/cm2g) steam and one PRDS for converting to Low Pressure steam (6.5 kg/cm2g). 
Energy Centre/TG Sets : There are 2 nos of Steam turbines at Energy centre each with 2x55 MW generation capacity supplied by M/s LNZ, Russia.

DM Plant : DM plant consists of 10nos of  reciprocating air compressors each with capacity of 1285 NM3/hr to cater to need of Instrument air as well as process air. The DM Plant consists of  three streams of demineralisation Unit each with a capacity of 120 M3/hr with with two condensate polishing units.
FO & HSD Facilities : Furnace oil is supplied to DAP/N:P Plants for combustion chamber for drying the product.The plant has 900 KL one no Conical roof tank for storing Furnace Oil & One no. high Speed Diesel Tank of 500KL capacity .

Effluent Treatment Plant The effluent treatment plant is of 60m3/hr capacity for removal of Phosphates & Fluoride,which consists of two stage lime treatment with two clarifiers, lime slakers ,Effluent storage ponds called Guard ponds.
Ammonia Storage Facilities. : It consists of three nos of Ammonia Storage Tanks . Two tanks each of 20,000 MT & One of 10000 MT.
Chlorine Storage : The chlorine gas is used as disinfectend. The  chlorine storage area, where chlorine tonners are kept for chlorine feed to drinking & cooling water systems at Ammonia Storage & other cooling towers has provision for mitigation of chlorine leak by  using chlorine kit & capping the tonner by FRP hoods & there is provision for exhaust &alkali scrubbing system also.
Ammonia storage tanks:

Ammonia storage tanks store liquid ammonia from the ship or from the trucks and provide stored ammonia to either the DAP plant or to trucks. The pressure developed in the tanks is maintained by the Ammonia Refrigeration compressors. The rise in tank pressure is due to the following:

1. Vapor formation due to Cross-country piping heat leak.

2. Rise in enthalpy due to work done by the ship pumps.

3. Vapor generation due to feed flushing inside the tanks.

4. Heat ingress into the tanks.

5. Vapor formation due to heat leak into the tanks through conduction in plant piping.

6. Vapor displaced due to rise in liquid level in the tanks.

7. Vapor formation due to Minimum flow recirculation heat carry over from all pumps.

The Ammonia refrigeration system is designed for the above vapor loads.

Tank design and construction

I. Type of tank

The Ammonia storage tanks are operated at atmospheric pressure. The tank is double integrity cup in tank construction with a doomed roof for the outer tank. Liquid ammonia from the Refrigeration system is sprayed into the tank. Since, both the inner and outer tanks are designed for the same conditions, in case of failure of the inner tank, the outer tank acts as a perfect secondary containment chamber, confining the inner tank contents in the outer tank. The advantages of this design are as follows:

i)Elimination of an external bund wall.

ii)Maintenance and repairs to the insulation can be carried out when the tank is operational.

iii)Better controllability of tank pressure due to the increased annular space between the inner tank and outer tank, which contributes to approximately 20% of the inner tank vapor pressure.

II. Tank foundation

The foundations of the tanks are designed to prevent any differential settlement of the tank. The foundations are also designed for water filling load which will occur during hydro testing. The foundation is raised by one meter, to allow free circulation air beneath the foundation. This prevents condensation and sweating of the foundations which is harmful to the foundation. The tank foundations are designed for seismic importance factor of 2.

III. Tank bottom design

The bottoms of the inner and outer tank are independent and the tanks are normally, independently fixed to the foundations by anchor straps, which are locked when the tank is water filled for hydro testing and before the tank is pressure tested. The two tank bottoms are separated by a 50 mm layer of fine gravel, which allows the inner tank to contract uniformly without unnecessary friction between the bottoms. A layer of insulation 200 mm thick of closed pore cellular glass is laid between the outer tank bottom and the concrete foundation, to conserve cold. The usage of closed pore cellular glass for bottom insulation eliminates the risk of moisture ingress, which otherwise, will lead to loss of insulating properties. The outer ring of insulation, on which the inner and outer shells rest, is of perlite concrete, which is a good insulation material.

IV. Shell insulation

The insulation used for the shell is polyurethane, foamed in situ. The in situ application eliminates any gap in the insulation and leads to a more uniform insulating layer.

V. Roof insulation

The insulating material used for the roof is glass fiber. In this design, a deck of glass fiber is suspended just above the cylindrical shell of the tank and covers both, inner and outer tanks. Necessary openings are provided in the deck for introducing nozzles and pipes into the tank. The superheated vapors in the domed section are left relatively undistributed and form an additional insulation blanket. The suspended deck eliminates superheating of ammonia vapors from the roof and thereby reduces the compressor load.

VI. Tank safety system

a)Safety Valve : To safe guard against over pressurization of the tanks, safety valves are installed on the tanks. Each tank is equipped with a total of five safety valves. The sizing criteria is that even when one safety valve is taken out for maintenance, safety of the tank is not compromised, as only four safety valves  are required for 100% relieving capacity. The relieving capacity is determined based on the highest load of the following :

i)       Compressor failure during unloading or loading.

ii) External Fire

iii) Sudden drop in atmospheric pressure

The set pressure of SRV’s are at 1050mm WC, 1020mm WC,970mm WC,940 mm WC & 920 mmWC,

  b)Vacuum Relief Valve :   The tank is provided with vacuum relief valves to protect the tank from under pressure. This valve is sized for most severe of cases leading to drop in tank pressure, which could be due to either a high rate of withdrawal of contents from the tanks or due to a sudden increase of atmospheric pressure. Each tank is provided with two vacuum relief valves. The sizing criteria is is that even when one Vacuum Relief Valve is taken for maintenance, the safety of the tank is not compromised, as each valve is sized for 100% capacity.

The set pressure of Vacuum breakers are at ( - ) 50 mm WC.

c) Manual Venting : In addition to the safety valves, the tank is also provided with a remote operated  valve to vent the tank content in case of over pressurize. 

d) Tank Instrumentation : The tank is provided with instruments for measurement, monitoring and control of pressure, temperature and level. Level indicaton is obtained by  two different types of instruments to ensure redundancy . Additionally, a level transmitter is also installed in the annular space , which in normal operation should read zero. Any finite level indication signifies leakage of contents from the inner tank.


CHAPTER  -   4  

STATUTORY REQUIREMENTS  OF SAFETY

These regulations are issued for the information and guidance of the employees. These regulations must at all time be compliance & are legally binding on both employees & employed persons. Any violence of these regulations can be prosecuted under the law. Disciplinary measures will be taken against persons who violate the provisions of the regulations by which they can create danger of themselves and others.

4.1
Introduction


Occupational Safety and Health in India is guided by the board policies of the Ministry of Labour, Ministry of Industry and Ministry of Environment and Forests, Government of India. These Ministries bring  out relevant legislations which are enforced by the Gov’t of India or by the State Governments. The Ministries, through their Departments and Directorates under take several promotional activities to ensure a Clean, Safe, Healthy and Humane environment at the workplace. 

4.2
Legal provision and Enforcement



Different safety and health statues are enforced in India. Covering different kinds of industrial establishments and they provide a frame work for safe industrial operation. Basically, major number of industries are statutorily governed by the Factories Act, 1948, besides other statues which cover other specific aspects of safety in the industrial activities, eg. Treatment of effluents, pollution control, hazardous wastes management etc.


The list of such statues, the relevant Ministries, central agencies responsible 
for framing them and enforcement agencies are as under

	Statutes
	Central Agency
	Enforcement Agency

	 Ministry of Labour ( MOL)

	* Factories Act 1948
	DGFASLI
	 Factory I& Biler Directorate

	* Building and other Construction Workers Act,1996
	MOL Commissioner
	State Labour Dept.

	* Employees State Insurance Act 1948
	ESIC
	ESIC



	Ministry of Environment and Forests (MOEF)

	* Environment Protection Act 1986
	CPCB
	OSPCB

	*Environment Protection rules 1986
	CPCB
	OSPCB

	*Manufacture, Storage & Import of   Hazardous Chemicals Rules 1989
	CPCB
	OSPCB,CCIE,CIF, CIM, CCE, AERB,

DIST.COLLECTOR,

	*Hazardous Waste (Management & Handling) Rules,1989
	CPCB
	OSPCB

	* Chemicals Accidents (Emergency  Planning, preparedness & Response) Rules 1996
	Central Crissis Group
	State Crissis Group

	* Public Liability Insurance Act,1991
	MOEF
	Distrct Collector

	* Bio Medical Waste (Management & Handling) Rules 1998
	CPCB
	OSPCB

	*Notification of Requirement of Environmental Clearance of Projects, 1994. 
	MOEF
	


	Ministry of Industry (MOI)

	* The Indian Explosives Act,1984
	Chief Controller of Explosives(CCE)
	CCE

	* The Indian Explosives Rules,1983
	Chief Controller of Explosives(CCE )
	CCE

	* Static & Mobile Pressure Vessel (Unfired)Rules 1981
	Chief Controller of Explosives(CCE)
	CCE

	* The Gas cylinder Rules 1981
	Chief Controller of Explosives(CCE)
	CCE

	* The Petroleum Act,1934
	Chief Controller of Explosives(CCE)
	CCE

	* The Petroleum Rules,1976
	Chief Controller of Explosives(CCE)
	CCE



	Others
	
	

	* The Indian Boiler Act,1923
	Central Boiler Board
	State Factories& Boiler Insp. 

	* The Indian Electricity  Act, 1910 

   The Indian Electricity  Rules, 1956  
	Central Elect.  Inspector
	



Acronyms


DGFASLI -  Directorate General of Factory Advice Service & Labour  Institute

ESIC        - Employees State Insurance Corporation

CPCB      - Central pollution Control Board

OSPCB      - Orisa State Pollution Control Board

MOEF     - Ministry of Environment & Forests ( Govt. of India)

CIF          - Chief Inspector of Factories ( State Government)

CCIE       - Chief Controller Imports & Exports

CCE        - Chief Controller of Explosives

AERB      - Atomic Energy Regulatory Board

CCES      - Center for Environment And Explosives Safety


CIF          - Chief Inspector of Factories

4.3
Legal aspects of safety under various acts -  statutory permissions/ approvals to be taken  by industry
A. Factories Act - from Chief Inspectorate Of Factories            

1.
Permission to construct, extend or taken into use any building as a  factory.

2.
Approval of site and building plans.

3.
Appraisal of site by state site Appraisal Committee ( only for hazardous     process units ).

4. 
Certificate of stability of factory building.

5. 
Application for registration and notice of occupation of a factory.

6. 
Application for license / renewal of license of a factory.

B. 
Under the E. P. Act various rules framed under it - from Central / State pollution  control boards. 

1. 
Notification of site ( in respect of hazardous chemicals )

2. 
Consent for discharge of trade effluents.

3. 
Consent for operation of plants ( in air pollution control areas)

4. 
Environment clearance from state department of of environment.

5. 
Authorisation of handling hazardous wastes (units generating 18  categories of hazardous wastes in quantities exceeding regularity values) 

C.
Public Liability Insurance Act.

      Public liability insurance by owners - handling hazardous substances

D. 
Explosives and Petroleum Act from CCE
1. 
Licence for manufacture, possession, use, sale, transport and import of explosives.

2. 
Licence to import / store of petroleum.

3. 
Licence to carry petroleum.

4. 
Licence for installing static and mobile pressure vessels.

5. 
Licence for filling and possession of cylinders with compressed gas.

6. 
Licence for transporting cylinders filled with compressed gas.

E. 
Boiler Act 


Certificate of authorisation for use of boiler from chief inspector of boilers

F. 
Insecticides Act

Licence to manufacture insecticides

4.4
Factories Act, 1948 


Objective 


The Factories Act has been existing in India since 1948 as on of the first  central Act to be introduced by the Indian Government. The Act provides the various regulations for the health, safety, welfare and other aspects of workers in factories. The Act has under gone Seven major amendments progressively enlarging the range and depth of coverage of different aspects of working conditions with increased emphasis on safety and health. In 1987 major amendments in the Act were incorporated which  covered three major area  Basic approach, Health protection & control of accidents and Emergency planning in the factories engaged in hazardous processes.

Major Provisions

- 
Approval, licensing and registration of factories.

- 
Duties of occupier, manufacturers etc.

- 
Safety and health policy and organisation.

- 
Health and hygiene standards.

- 
Safeguards for Dangerous machines, material handling ,pressure plant,       floors, stairs, access and covering to pits, sumps opening, etc.

- 
Precautions against dangerous fumes, gases and explosive dust and precautions incase of fire.

- 
Stability of buildings, machines etc. and maintenance.

- 
Notice of accidents, dangerous occurrences and diseases.

- 
Provisions for hazardous process industry such as 

- 
Site appraisal committee,

- 
Disclosure of information to Chief Inspector of Factories,

- 
Local authority,

- 
Safe guards of workers and general public, on-site emergency plan, medical  examination and records,

- 
Permissible limits of exposures of chemicals / substances,

- 
Right of workers to know hazards, etc.


Details of some important provision
1.  
Competent Person  


Competent person is required to certify -



Structural stability, pressure plant, dangerous machines, dangerous fumes, lift & hoists, ship building / breaking, lifting  machines & tackles, Ventilation.

2. 
Approval of plan / drawings 


To scale and with Form No. 1 and  should include - 


Site layout, plan elevation and sections, lighting and ventilation, surrounding buildings and road, plant and machinery, means of escape, detail of raw material, bi- products and product, manufacturing process, safety aspect.

3. 
Stability Certificate 
- 
In Form No. 1-A by the competent person.

- 
To be sent to Inspector and the Cheif Inspector of Factories & Boiler.

- 
Fresh certificate after five years or after extension, alteration, repair etc.

- 
Required for every work of engineering.

- 
Process is not permitted if it is not obtained.

4. 
Work Environment Record     

- 
Form No. 37.

- 
Useful for good health and good house keeping.

5.
Health and Safety Policy 

Applicable Factories  which are -


- Using power and workers more then   50 or  Not using power and worker more then  100 or Named in the 1 st Schedule of the Act or Declared   dangerous u/s 87 or Specified  by the Cheif Inspector of Factories.

6. 
Safety Committee  
*
Applicable to Factories which are - 


- Employing more then 250 workers or carrying dangerous operations  under section 87 of the Act or  listed in the Schedule of the Act.

* 
Senior Official - Chairman


- Safety Officer or FMO - Secretary.


- Equal members from management and workers.


- Tenure two years, meeting quarterly.


- Right to be informed of hazards.

* 
To co - operate to implement health and safety policy.


 - To Create safety awareness.


 - To discuss safety report, safety audit etc.


 - To find causes of accident and safety measures.

7. 
Ventilation and Temperature 


- Room temperature < 30 C


- Air movement>30 mt/min.


- Schedule for dry and wet bulb temp.


- Ventilation openings - 15 % of the floor area


- Fresh air = 6 x workroom volume m3/hour ( mechanical means)

8. 
Notification of Accident 
-
Inform following in case of fatal or dangerous accident


Local inspector, police station, the CIF, the Collector/ SDO, nearest relatives

- 
Form No.21 for bodily injury or death and/or  for dangerous occurrence

- 
Form no-18 in case of death  to be informed within 24 hours and Injury case to be informed within 48 hours

-
Dangerous occurrences : Bursting , collapse, fire, explosion, hot matter,    gas etc.

9. 
Pressure vessels 

-
Applicable to pressure above atmospheric and includes piping system.   

-
Proper design, sound materials, good construction and adequate               strength.

-
IS or other code to be followed and its certificate required.

-
Safety devices - safety valve, pressure gauge, stop/Isolation valve, drain cock, PRV or automatic pressure regulator

-
Tests  - external tests at 6 months Internal tests at 1 year



       hydraulic tests at 2 years or 4 years for continuous process.



       NDT or metal thickness test.

-
Report by competent person - Form No.11 , conditions to be fulfilled.

10.
Reaction vessels and kettles 
-
Applicable to vessels working below atmospheric pressure but accidental               pressure rise possible.

-
Safety measures  - temperature control, pressure control, safety valves, rupture disc, safety vent, flame arrestor, pressure gauge, auto feed stop device, cooling system, alarm and process correction

11. Fire protection 

-
Segregated buildings, fire resistant walls, flame arrestor, automatic fire extinguishers.

-
Portable extinguishers , hydrants, sprinklers, fire water and trailer pump,   fire fighting team and drills.

-
Safe access for fire fighting, protection against lightening and ignition and      detailed provisions of fire exits.

-
Safety from gas cylinders and flammable liquids, dust, dust, gas, vapour    and waste.

12. Thermic Fluid Heaters 

-
Removable heater coils for cleaning and test

-
Cooling arrangement in case of power failure.

-
Purging before starting

-
Fluid velocity greater than or equal to minimum prescribed.

-
Close circuit with expansion tank.

-
Indications of flame failure, burner cut-off, increase in stack temperature.

-
Furnace doors interlocked with burner.

-
Heater should have safety devices, yearly tested by a competent person, 

      test of fluid parameters, register and trained operator.
13.
Fragile roof 
-
No person to be allowed on fragile roof at a height of more than 3 meters.

-
Suitable and sufficient ladders, crawling board and work permit system.

14.Ovens and Dryers 
-
Separate power supply with isolation switch.

-
Proper design, strong and testing by competent person.

-
Should have - safety ventilation, explosion panels, interlock, temp. control, purging, prevention of dripping,   test  & maintenance, trained operators 

15.
Site Appraisal Committee 
-
Members not to disclose information

-
Application in Form No. 1 - B with 15 copies.

-
Acknowledgment within 7 days and reference to committee within 30               days.

-
Consideration of Rule 5 of the EP Rules , 1986.

16.
Hazardous Chemicals and Processes 

-
Have 8 Schedules and 13 subrules.

-
Schedule 1 indicates criteria of toxic , flammable and explosive chemicals               and list 432 hazardous chemicals.  

-
Schedule - 2 and 3 give threshold quantities for isolated storages and                named and not named chemicals. 11 & 179 chemicals are listed there,               parameters and quantities are are scribed fore  flammable gases, highly               flammable liquids and highly flammable liquids.  

-
Provisions prescribed - reporting of major accident, disclosure of information, notification of industrial activities, safety reports and onsite emergency plans, improvement notice.

17.
Disclosure of Information 

-
Workers to be informed of hazardous chemicals, storages, processes               etc.and their health hazards, MSDS, control measures, PPE , meaning of               labels, signs & symptoms, spill control & their role in emergency.

-
Copy to the Inspector & the CIF.

-
Information on industrial waste & its copy to GPCB.

-
Developments of MSDS.

18.
Health Records 

-
Workers to be given their health records.

-
Medical examination at 6 months of workers exposed to hazardous               chemicals and showing symptoms of notifiable disease or directed by the               authority.

19.
Qualified Supervisors
-
Supervisors of hazardous chemicals should have chemical qualifications      M.Sc. , B.E. or B.Tech. with 2 years or B.Sc. or Diploma with 5 years               experience.

-
Their training in health & safety required as per the CIF’s directive.

20. Medical Examination 

-
Appointment of FMO.

-
Pre employment and six monthly examination. Report in Form No. 33.

-
FMO will report to the CS, who can fit or unfit a worker on health ground.

-
Worker will not refuse to undergo medical examination.

21.
Occupational Health Centers 

-
Type of OHC depends on three classes of factories.

-
Size , equipments, nurse, staff, qualification & training of FMO, syllabus &              course prescribed.

22. Ambulance Van 

-
Hazardous factory employing more than 200 workers has to maintain               such van equipped with items and staff prescribed.

-
Hazardous factory employing less than 200 workers should procure such               facility at short notice from nearby places.

23.
Decontamination Facilities

-
First aid boxes, washing, safety showers and eye wash bottles should be               available at all times.

24.
Chemical works 

-
Applicable to industries listed in the 1 st schedule of the Act.

-
General requirements - good  house keeping, checking of new process, authorised entry, test of safety devices, proper isolation, required ppe, trips and alarms, control of escape material, device for dangerous reactions, testing & repair, safe staging, seating arrangement, safe entry in confied space, maintenance, permit to work, safety sampling of personnel, good ventilation, emergency procedure

25.
Fire and Explosion risk


This covers - Area classification as per IS, avoidance of spark, non sparking tools & footwear, smoking prohibited, earthing & bonding, lightening arrester, temp. control, leakage control, safety valve & pressure gauge, fire fighting system.

26.
Toxic Risk 


This covers - leakage & drainage, vessel covers, exhaust arrangement, work benches, waste disposal

26. High Noise :
-
Applicable to noise level higher than 90 dBA.

-  
Engineering control to reduce noise, otherwise ear protection necessary.

-
Auditory examination by RMP doctor within 14 days of the first employment.
27. Obligations of workers


No worker in factory 

-
Shall willfully interfere with or misuse any appliance, convenience or other thing provided in a factory for the purposes of securing the  health, safety or welfare of the workers therein. 

-
Shall willfully and without reasonable cause do anything likely to endanger himself or others  and 

-
Shall willfully neglect to make use of any appliance or other thing provided in the factory for the  purposes of securing the health or safety of the  workers therein.

28. Right of workers, etc

      Every worker shall have the right to  

-
Obtain from the occupier, information relating to workers’ health and safety at work.

-
Get trained within the factory wherever possible, or, to, get himself sponsored by the occupier for getting trained at a training center or institute, duly approved by the chief inspector, where training is imparted for workers’ health and safety at work. 

-
Represent to the inspector directly or through his representative in the matter of inadequate provision for protection of his health or safety in the factory. 

29.Duties of workers.

-
Every worker employed in the processes covered in the first schedule of the act and appendix shall not make any safety device or appliance or any guarding or fencing arrangement inoperative or defective and shall report the defective condition of the  aforesaid arrangements as soon as he is aware of any such defect.

-
Before commencing any work, all workers employed in processes covered in the first schedule of the act shall check their work place as well as the machinery, equipment or appliance used in the processes and report any mal-function or defect immediately to the supervisor or any responsible person or the management.

-
All workers shall co-operate in all respects with the  management while carrying out any work or any emergency duty assigned to them in pursuance   of this  schedule and shall always use all the personal protective equipments issued to them in a careful manner.

-
All workers employed in the processes covered in the first schedule of the act or appendix shall not smoke in the process area or storage area. If special facilities are provided by the management only such facilities shall be used.

-
All workers employed in the processes covered in the first schedule of the  act shall not remain in unauthorized place or carry out unauthorized work or improvise any arrangements or adopt short cut method or misuse any of the risk to themselves as well as to others employed.

-
The workers shall not refuse undergoing medical examination as required under these rules.

30.
Appointment Of Safety Officer 


In every factory

-
Wherein one thousand or more workers are ordinarily employed, or

-
Wherein any manufacturing process or operation is carried out involving risk of bodily injury, poisoning or disease or any other hazard to health to the persons employed in the factory, the occupier shall appoint safety officer. the number of safety officers is specified by State Government notification.

-
Qualifications for Appointment 


He should possess a degree in any branch of engineering or                technology with practical work experience in any factory in a supervisory                capacity for a period of not less than two years, or


He should be graduate in science with practical work experience in any factory in supervisory capacity for a period of not less than five years.


He should possess a Diploma in industrial Safety.

31. Appointment of Factory Medical Officer 

-
For factories carrying out “ hazardous process*’ and employing up to 50 workers ( “ hazardous process” means any processs or activity in relation to an Industry where unless special case is taken, raw materials used therein or the Intermediate or finished products, bye - products, wastes or effluents thereof would -

-
Cause material impairment to the health of the persons engaged in or connected therewith or 
result in the  polluting of the general environment 

-
For factories employing 51 to 200 workers, there shall be a “ part time” Factory Medical Officer.

-
For factories employing  above 200 workers there shall be one full time Factory Medical Officer for factories 
   

- 
For factories employing up to 500 workers and one more medical officer for every additional 1,000 workers or part thereof.

-
Qualifications for appointment


He should possess a certificate of Training in Industrial Health of                minimum three months duration  recognised by the State Government, or  He should possess a Diploma in Industrial Health.

4.5
Environmental legislation at a glance.

4.5.1
The environment (protection ) Act, 1986

­
This comprehensive or umbrella Act for environment in its entirety was enacted in 1986 by the parliament. All environmental regulation are covered under it.

­
Implementation has been entrusted to the state boards. However the central government is authorised to take all measures for prevention, control and abatement or environment pollution.

­
Provision is made for nationwide planning and implementation of programme for prevention, control and abatement and improvement of Environment pollution.

­
Powers are provided to make rules for prescribing quality standards, procedures and safeguards to handle hazardous wastes, establish or recognise environmental laboratories, prohibition and restriction of handling hazardous substances, restriction on location of industries and prevention of accidents and remedial measures.

­
Under section 5 of the Act, the central/state government is empowered to issue directives for closure, prohibition or regulation of any industry or process. Powers to regulate supply of electricity or water are also provided.

­
Under section 15 of the Act, penalty for contravention is provided. It includes imprisonment upto a period of 5 years or with fine which may extended upto Rs. 1.00 lac or both. For continuance of offense beyond one year the imprisonment is for seven years.

­
The officers of the  company of government department held responsible for such offense are also punishable accordingly. However protection to officers for action taken in good faith is provided for pursuance of this act or rules thereunder.

4.5.2
 The environment impact assessment notification 1994
­
It is issued under EPA 1986 making it mandatory to obtain environment clearance from the central government.

­
It is applicable to 29 categories of projects listed in schedule I of the notification. Also applicable for their expansion or modernisation if pollution load is exceeding.

­
Application is to be made in a prescribed form accompanied by EIA and details of public hearing.

­
Project authorities have to submit half yearly progress report in compliance to the directives given.

­
Notification is not applicable to small scale industries with investment less than Rs. 1.00 crore. Also to certain categories upto investment of Rs. 50.00 crores.

­
Assessment is to be completed within 90 days and the public hearing within 30 days.

4.5.3
Public hearing notification of 1997
­
Under the EIA notification, environment clearance is made mandatory for certain projects.

­
While obtaining environmental clearance, EIA and details of public hearing are to be submitted.

­
Public hearing is required for projects listed in schedule I of EIA notification of 1994 and the thermal power projects.

­
It is to be arranged by the state board at district level under the supervision of district level panel.

­
Objections/views of concerned public are to be invited by press note in two local dailies giving 30 days time.

­
Twenty sets of executive summary of project both in English and local language are to be submitted by the project authorities alongwith water/air consent application.

4.5.4
The hazardous wastes (Management and handling) Rules 1989.

­
These rules are framed under section 6, 8 and 25 of EPA- 86 and are applicable to the wastes categorised in schedule. But same will not be applicable to waste waters, exhaust gases, wastes from ships beyond 5 km. in the sea and radio active wastes.

­
The occupier generating hazardous wastes has to ensure safe handling and disposal including collection, reception, treatment, storage and disposal by himself or through an operator of facility.

­
The occupier or the operator of facility has to obtain authorization of the state board and maintain records of operation, submit annual return and report the accidents to the state board.

­
Import of hazardous wastes for dumping and disposal is not allowed. However, import of such wastes for processing or reuse as raw material is allowed on merit.

­
Appeal can be made to the state government against any order of the state board in this regard.

­
The state government or the person authorised by it shall have to identify the hazardous waste disposal sites and publish them from time to time.

4.5.5  The  manufacture,  storage  and  import of hazardous  chemicals,             rules, 1989 as amended in 1994

The manufacture, storage and import of hazardous chemicals rules were notified on 27th November, 1989, under the Environment (protection) act. 1986 by the ministry of  environment & forests after considerable deliberations for over 2 years with experts, various ministries and state governments. An amendment to this rule was in gazette on 3rd October, 1994.


Objectives 


The principal objectives of the regulation are the prevention of major accidents arising from industrial activities, the limitation of the effects of such accidents both on man and  on the environment and the harmonization of the various control measures and the agencies to prevent and limit major accidents.


Salient  features  of the regulation


The industrial activities covered by the hazardous chemicals regulation are defined in terms of purchases and storages involving specified hazardous chemicals, criteria for which has been laid down in part I of schedule - 1  and an indicative list is at Part II of the same schedule. These encompass most of the chemical and petrochemical industries using chemicals, which are flammable, explosive, toxic or reactive.


The rules do not override any existing regulation like the explosives act, the petroleum act, the factories act, etc. An important feature of  the  regulation is that the storage of hazardous/toxic chemicals not associated with a process is treated differently from process use and a different list of hazardous chemicals is applied. Three level of controls have been prescribed in the rules.


Low level requirements


434 chemicals are subject to general or low level requirements. These apply widely and require persons in  control of an industrial activity to 

a.
Take necessary precautions to prevent major accidents

b.
Report those accidents that arise and take steps to limit their consequences

c.
Prepare material safety data sheets and label containers  and 

d.
Report imports of chemicals.


Notification of major accidents applies both to process activity and isolated storages involving  hazardous chemicals which fulfills the criteria laid down in the rules. No threshold quantity is prescribed.


Medium level requirements 


179 chemicals and three classes of compounds are subjects to medium level controls. These apply to potentially hazardous activities using hazardous   chemicals in specified quantities. The requirements are that 

a.
The person in control of a relevant activity gets an approval of the site of activity.

b.
Prepare an on-site emergency plan as indicated in schedule - 11.

c.
Inform the public regarding accidents that might occur and do's and don'ts in case of  a possible accident  and 

d.
Help in the preparation of an off-site emergency plan.


High level requirements


27 chemicals and  three classes of compounds are subject to specific or high level requirements. They are potentially more hazardous and threshold limits are specified for each. These require 

a.
Preparation of on-site emergency plans as indicated in Schedule 11.

b.
Preparation of safety reports and conduct of safety audit.

c.
Providing information to members of the public who may be affected by a major accident  and 

d.
Help in the preparation of an off-site plan. (schedule 12).

4.5.6
Bio-Medical wastes (Management and handling) Rules - 1998

­
These rules are notified under section 6, 8 and 25 of the E P Act of 1986 for the management and handling of bio-medical wastes.

­
These rules are applicable to all persons who generate, collect, receive, store, transport, treat, dispose or handle bio-medical wastes in any form.

­
These rules will apply to institutions like hospital, nursing home, clinic, dispensary, veterinary institution, animal house, slaughter houses, pathological laboratory, blood bank, etc. which are required to provide individual or common facility for appropriate treatment and disposal.

­
The bio-medical wastes are required to be treated and dispose of in accordance with the provisions of these rules.

­
Prescribed authority for granting authorisation and implementing these rules is to be established by central/state government.

­
Every occupier/operator is to submit an annual report of activities in prescribed form by 31st January every year. Provision for appeal is there.

4.5.7  The chemical accidents 
(emergency planning - preparedness and   response)  rules 1996

The rules on chemical accidents ( emergency planning, preparedness and response) compliments the set of rules on accident prevention and preparedness notified under the environment (protection ) act, 1986 in 1989 entitled "manufacture, storage and import of hazardous chemicals rules" and envisage a 4-tier crisis management system in the country. The rules were notified on 2nd August, 1996 by the ministry of environment & forests under the environment (protection) act.1986. The rules provide a statutory back-up for setting up of a crisis group in districts and states which have major accident hazard installations (MAH) and providing information to the public. The rules define the major accident hazard installations which include industrial activity, transport and isolated storages at a site handling hazardous chemicals in quantities specified . As per the rules, the Government of India is to constitute a central crisis group for the management of chemical accidents and set up an alert system within  30 days of the notification. The chief secretaries of all the  states are to constitute standing state crisis groups (SCG) to plan and respond to chemical accidents in the State and notify the same in gazette within 45 days. The district collector shall not only constitute a district crisis group ( DCG) but also constitute local crisis groups (LCGs) for every industrial pocket in the district within 60 days. The central crisis group (CCG) shall be the apex body in the country to deal with and provide expert guidance for planning and handling of major chemical accidents in the country. The CCG shall continuously monitor the post-accident situation and suggest measures for prevention of reoccurrence of such accidents. It shall meet every six months and respond to inquiries from the SCG and DCG. The ministry of environment and forests will publish a state-wise list of experts and concerned officials. The state crisis group (SCG) will be chaired by the chief secretary and shall be the apex body in the  state consisting of government officials, technical experts and industry representatives and will deliberate on planning, preparedness and mitigation of chemical accident with a view to reduce the extent, loss of life, property and ill-health. The SSCG will review all the district off-site emergency plans for its adequacy. The district collector shall be the chairman of the DCG and the DCG will serve as the  apex body at the  district level and shall meet every 45 days. This group shall review all on-site emergency plans prepared by the occupiers of the major accident hazard installations for preparation of a district off-site emergency plan, which shall also include hazard due to the transportation of hazardous chemicals both by road and by pipeline. The district chairperson shall conduct at least one full scale mock-drill of the district off-site emergency plan at a site each year. Powers under section -10 and  11 of the environment (protection) act for entry and inspection are to be made available to the central / state and district crisis groups members.


The rules will enable preparation of an off-site emergency plan, updation and conduct of  mock-drill. They will further enhance the implementation of the  public  liability insurance act for providing of speedy relief to the victims.
4.5.8   The public liability insurance Act - 1991.

The purpose is to cast by statutes on the occupier total liability for payment of compensation and relief to victims of industrial accidents and to  ensure timely relief to the affected people.

a.
Owners handling hazardous substances to take out insurance policies and  renew them periodically.

b.
The insurance policy shall not be less than the paid up capital amount of the unit and shall not exceed 50 crores.

c.
Relief shall be payable by the owner in case of death/injury/damage without the claimant having to establish or plead.

d.
The district collector will receive applications for relief, verify and settle award claim within three months.

e.
An environment relief fund to be created to provide financial assistance in excess if payable of the insured amount to the district collector. The amount is recoverable from the industrial unit.

f.
All owners to pay yearly and amount equal to the premium to the environment relief fund.

g.
Penalty for violation of directives shall be imprisonment for a period of 1 ½ to six years or fine not less than Rs. 1.00 lac or both. The officers of the company are also liable to be punished for negligence.


In addition to providing legal action in case of non-implementation of the provisions relating to handling ( manufacture, processing, treatment, package, storage, transportation, use, collection, destruction, conversion, offering for sale, transfer or the like of such substances) the rules also indicate a set of measures in broad terms which are required to be adhered to in handling hazardous substances.
4.5.9  The national environment tribunal Act 1995.

­
This Act is enacted to decide expeditiously and effectively the claims of compensation for damage occurred while handling of hazardous substances. This Act is not meant for cases related to environmental protection (EPA-86).

­
The owner having control over hazardous substances is liable to pay compensation for damages to any property, or environment or a person (other workman) resulting from an accident. Payment made under relief fund or any other law will be reduced by the amount paid under this Act.

­
The tribunal shall have the same powers as of a civil court. No other  court or authority except this tribunal is empowered to entertain any compensation clam. Award will be executed as a decree of civil court.

­
Failure to comply with the orders of tribunal include penalty of imprisonment upto three years or a fine upto Rs. 10.00 lacs or both.

­
Compensation for damages under fourteen heads as given in schedule with the Act can be claimed.

­
Persons of the company held responsible for the accident can also be punished under the Act. An appeal can be made to the supreme court against the orders of the tribunal.

4.5.10  The national environment appellate authority Act 1997.

­
This Act is provided to hear appeals in the cases of environmental clearance to be issued by the central government under the EPA 1986.

­
Any person aggrieved by an order granting environmental clearance may within thirty days from the date of such orders prefer an appeal to the authority.

­
The authority shall have the same powers as are vested in a civil court and are barred from the jurisdiction of any other court or authority.

­
Penalty for failure to comply with the orders made by the authority include imprisonment for a period of upto seven years or with a fine upto Rs. 1.00 lac or both.

­
The officer of the company found guilty for negligence can also be punished similarly under the Act.

­
The authority shall consist of five members including a chair person. Its H.Q. shall be in Delhi. They are  barred from the legal proceedings for action taken in good faith.

4.5.11  Scheme  on  labeling  of  environment  friendly  products  (ECO-

               Mark ) 1991.

­
The scheme is to operate on a national level for providing accredition and labeling for household and other consumer products which meet certain environment  Criteria and quality requirement.

­
The label shall be known as ECO-Mark and will be of the design to be notified.

­
The objective is to promote use of products having less harmful environmental impacts and encourage sustainable management of resources.

­
The bureau of Indian standards is to handle certification and licensing.

­
A steering committee under the ministry of environment and forest of the central government is to co-ordinate the activities.

­
The central government will notify the environmental criteria for each product and also take appropriate measures for mass awareness.

4.5.12
The water (Prevention and control of pollution) Act 1974  (Including amendment of 1988 and cess Act 1977 )

-
This act provides for the prevention and control of water pollution and also maintenance or restoration of wholesomeness of water.

-
This is the first specific and comprehensive enactment by parliament, institutionalising the regulatory agencies (the boards) for controlling water pollution. The central and state boards came into being in terms of this Act.

-
The boards have powers to obtain information, inspect any place, take samples of effluent, analyse them and submit a report.

­
No person or industry or body is allowed to operate and discharge sewage or trade effluent without obtaining the consent from the board. (Section 25).

­
Provision for penalties for failure to comply with the directives of the board, is provided in the Act, under section 41 to 45. Penalties include upon conviction, imprisonment from three months to six years and fine from Rs. 1,000  which may extended to any limit.

­
The state government has to establish a state water laboratory or specify any institute as a state water laboratory and also to appoint government analyst(s).

­
Provision has been made to obtain approval of the board prior to establishment of any new industry or expansion at any subsequent stage.

­
Under section 33-A, powers to close the industry are provided in case of failure to comply with the directives/orders of the board.

­
Powers to borrow funds for improving the financial or to take up any project are also provided.

­
Provision for minimum imprisonment has been enhanced to one year which may extend to six years.



Water cess Act 1977
­
This Act has been enacted to augment the financial resources of the central/state board and also to conserve the vital natural resources of water.

­
Cess shall be payable by every person carrying on any specified industry and every local authority.

­
Provision for fixing water meters by the water consumer and furnishing of return on monthly basis are made.

­
Twenty five percent rebate is allowed to those who comply with the directives of the board such s providing treatment required and meeting with the norms prescribed.

­
For non-payment of cess within specified time, penalty at 2 % interest is levied. For defaulters, recovery can be made as land revenue arrears.

­
Provision for appeal to appellate authority is available.

4.5.13
  The air (prevention & control of pollution ) Act 1981

­
This is a central Act and no approval of the state assembly is required.

­
The state boards formed under the water Act 1974 are empowered to implement this Act.

­
All the districts of the state are covered by government notification for implementation of this Act as air pollution control areas.

­
Air pollution control standards have been notified by the state boards in consultation with the central pollution control board.

­
Under section 31-A of the Act, the boards are empowered to give directives for closure to the defaulting units. The board can also stop or regulate the supply or electricity, or water or any other services.

­
Penalty for non-compliance of the provision include imprisonment for a period of 1 ½  years to six years and fine upto Rs. 5000 per day is provided.

4.6
Abstract of   Petroleum Act  1934 and Petroleum rules 1976


The Petroleum rules 1976 are notified under the Petroleum Act 1934. The rules set for the safety norms for the import, storage, transportation, refining and blending of petroleum.

1.
Under petroleum act 1934, petroleum is clssified into three classes depending on the flash point.


Petroleum class - A  (flash point below  23 degree centigrade). Such as   


Aviation gasoline, Natural gasoline(NGL), Naphtha, Motor spirit(MS), Benzene, Toluene, SBP Spirit, Hexane, Pentane.


Petroleum class - B  (flash point between 23 to 65 degree) centigrade.


Such as  High speed diesel(HSD), Kerosine, Xylenes, Aviation turbo fuel(ATF), Styrene, C-9.  


Petroleum class - C (flash point  between 65  to  93 degree centigrade.


Such as Furnace oil, Light diesel oil(LDO), Aromax, LSHS (if stored with other class of petroleum).


The petroleum having the flash point above 93 degree centigrade are exempted from petroleum and do not fall under this rules. Such as LSHS, Lube oil, Bitumen, Heavy oil, etc.

2.
The Petroleum act provides some exemption for small quantities of petroleum from having licence for possession / storage.


Petroleum class A - 30 Liters. Stored in approved containers.


Petroleum class B - 2500 Liters. Stored in approved containers.    



Petroleum class C - 4500 Liters. Stored as per provision of the rules 136 to 140 of Petroleum act 1976.

3.
Receptacles upto 1000 liters capacity are termed as containers and those of above 1000 liters capacities are termed as tanks. Containers exceeding capacities 1 liter for petroleum class A and 5 liters for petroleum class B or C shall be of approved type by the chief controller of explosives. Tanks shall be constructed as per approved specification / codes (IS 803 for above ground tanks and IS 10987 for horizontal tanks)

4.
The petroleum Rules 1976 detail the procedures and safety norms to be observed for approval of containers, import, delivery and dispatch, loading, transport, storage, refining and blending of petroleum, and requirements for storage and safety distances, testing and maintenance of pipelines, electrical apparatus and degree of safety, and licence/ approval procedures.

5.
Under the rules, licence is required for

 -
Import and storage, Transport by ships/vessels in bulk, Transport by mechanically propelled vehicles by road of class A or B in bulk, Handling from tank truck in unlicenced premises of petroleum

6.
Approval form the chief controller of explosives is required for

-
Transport by pipe lines, Refining and blending, 
Fabrication of tank trucks, Manufacture of safety fittings, Construction of tanks and Design of containers.

7.
Under the rules, licence is not required for

- 
transport by railways, possession and transport by armed forces,             transport of any class of petroleum in non-bulk, transport of class  C in bulk, possession / storage of petroleum exempted under the Act.

8.
The Licences prescribed under the rules are

	Form No.
	Purpose 
	Facility require
	LA

	III
	Transport by water in bulk
	Tanker vessel/ship
	CG

	IX
	Transport of class A or B in bulk
	Tank - Truck as per the third schedule
	CE

	X
	Storage of class B upto 300 liters in non-bulk
	Fire-proof storage shed
	DA

	XI
	Storage of class B upto 25000
	Storage shed
	DA

	XII
	For refuelling motor
	Service station
	CE

	XIII
	Import and storage
	Storage installation
	CCE

	XIV
	Storage of class A exceeding 300 liters or class B exceeding 25000 liters in non-bulk
	Fire-proof storage shed
	CE

	XV
	Temporary storage of aviation fuel
	Bunded enclosure
	CE

	XVI
	Decantation of kerosene
	Tank - Truck licensed
	CE



The procedure and requirements detailed in the rules. For major installations the safety guidelines set forth in the OISD standards are also considered.

4.7
Abstract of gas cylinder rules, 1981

1.
The Rules stipulates the safety regulations for the filling, import and storage of compressed gas filled in cylinders -  compressed gas means any permanent gas or liquefiable gas or dissolved gas or gas mixture contained in a gas cylinder exerting pressure exceeding 1.5 kg/cm2. gauge at 50ºC. both including metal containers designed for filling compressed gas having volume exceeding 500 ml up to 1000 liters are termed as cylinders.

2.
Gas cylinders rules specifies the statutory requirements of the IS specification of cylinders, valves, colour codes, testing schedules, testing procedures and safety devices and details the guidelines for filling, possession and transport of cylinders, the labeling and colouring of cylinders, safe practices and proceedings while handling and storage, testing and maintenance of cylinders and licence procedures.


3.
Requirements of the Rules are :

a.
The cylinders should be of the specification given under the Rules or approved by chief controller of explosives.

b.
The valves should be of the specification given in the Rule.

c.
The cylinder and valves should be marked according to the Rules.

d.
The cylinder should be colour coded as per the codes and labeled with warning labels.

e.
Licence is required for import, filling and storage of cylinders subject to the exemption under Rule 52.

f.
Delivery to be restricted to licence holders only.

g.
Competent person is required to handle, fill the cylinders.

h.
Children and intoxicated persons should be prohibited.

i.
Precautions detailed in Rule 18. 19 and 20 are to be observed while filling, handling and storage of cylinder.

j.
Owners ship cards to be maintained.

k.
The cylinder should be retested as per  the periodicity specified.

l.
Import even a single cylinder required licence from chief controller of explosives and import procedures are stipulates as Rule 29, 30 and 31 of the Rules.

m.
Cylinders should not be transported on two wheelers.

n.
The valves of cylinders to be protected during transit.

o.
Manufacture of dissolved acetylene cylinders and filling of DA needs additional requirement specified under Rule 45 to 50.

p.
Licence is required for filling of even single cylinder.

q.
Licence is required for possession of filled cylinder subject to exemptions.

r.
Notice should be given to chief controller of explosives, in case of accident involving cylinders.


4.
The following IS specification are given under Rules :

	IS : 8867
	:
	Test pressure for cylinders of various liquefiable gases.

	IS : 3710
	:
	Values of saturated vapour pressure of different gases/filling ratio for various gases.

	IS : 3224
	:
	Valves fitted on industrial gas cylinders.

	IS : 7302
	:
	Valves fitted on breathing apparatus.

	IS : 8776
	:
	Valves for LPG cylinders of water capacity less than 5.lits

	IS : 8737
	:
	Valves for LPG cylinders of water capacity exceeding 5 lits

	IS : 5903
	:
	For safety devices fitted on the body of liquefiable gas cylinders.

	IS : 4379
	:
	Identification colours of industrial cylinders.

	IS : 5844
	:
	Hydrostatic/Hydrostatic strech test.

	IS : 3710
	:
	Filling station for liquefiable gases.

	IS : 8866
	:
	Filling station for high pressure liquefiable gases Rule 54

	IS : 7285
	:
	Permanent gas cylinders of Indian origin.

	IS:7142, IS :3196     IS: 7680, IS:7681
	:
	Liquefiable gas cylinders of Indian origin.

	BS : 1515 Part I 1965
	:
	Chlorine containers imported from U.K. and manufactured by L&T in India.

	IS : 3224
	:
	Indian valves


4.8
Abstract of static and mobile pressure vessels (unfired) rules 1981

1.
The Rules stipulates the safety guidelines for the storage and transport of compressed and liquefied gases filled in pressure vessels exceeding 1000 liters capacity. Compressed or liquefied gases exercise exceeding 1.5 kg/sqcm at 15 degree C or 2 kg/sqcm (gauge) at 55ºC.

a.
The storage or transport vessel should be of approved specifications given in IS 2825 or ASME SEC VIII, or BS 5500 etc. and should be marked with the details.

b.
The vessel should be fabricated by the approved fabricator, conforming to the specifications, under the stage wise inspection of approved inspector and tested by competent person and installed/mounted as per the chief controller of explosives, approval meeting the safety requirements and certified.

c.
The vessels should have safety fittings as per Rule, 18.

d.
The vessels should be licensed under the rules by chief controller of explosives.

e.
The vessels and fittings should be retested as per Rule 18 and 19.

2.
The leak/fire accident/explosion accident to be reported to the chief controller of explosives within 24 hrs.

3.
The following agencies are approved under the Rules for implementation. 


Fabricator of vessels, Fabricator of safety fittings, Stagewise inspectors, 


Third party inspecting agencies - competent persons.

4.       Detailed procedures and the conditions of licence in from III for storage and form IV for transport are prescribed under the Rules.

4.9
Dangerous Machines ( Regulation) Act, 1983  


Objective


To provide for the regulation of the Trade and Commerce in Production, Supply, Distribution and use of the product of any industry producing Dangerous Machine with a view to securing the welfare  of labour operating any such machines and for payment of compensation for the death or bodily injury suffered by any labourer while operating such machines and for matters connected there with or incidental thereto.

Major provision
-
Obtain approval for manufacturing, importing, distributing and selling of such  dangerous machines.

- 
Prohibition of operation of dangerous machines by young persons.

- 
Thorough training to staff working / operating dangerous machines and supervision by trained and experience supervisor.

- 
Guarding of all revolving parts and dangerous points of the machines.

- 
Any guards removed during the maintenance / repair of the machines to be replaced before commission / restarting of the machines. This is to be done under close supervision by trained and experience supervisor.

- 
women and children are prohibited from working in and around dangerous machines.

4.10
Workmen's Compensation Act  - 1923 

1.
Section  - 3,  Employer's liability for compensation 


If personal injury is caused to a workman 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 liable 

a.
In respect to any injury which does not result in the total or partial disablement of the workman for a period exceeding  (three) days.

b.
In respect of any injury, not resulting in death, caused by an accident which is directly attributable to 

1.
The workman having been at the time thereof under the influence of drink or drugs, or

2.
The willful disobedience of the workman to an order expressly given, or to a rule expressly framed, for the purpose of securing the safety of workmen, or 

3.
The willful removal or disregard by the workman of any safety guard or other device which he knew to have been provided for the purpose of securing the safety of workmen.

4.11
Comprehensive group personal accident insurance scheme  


The benefits under the comprehensive group personal accident insurance scheme given by M/ s, New India Assurance CO. Ltd. are as under,

	Death by accident
	-
	Capital sum insured

	Loss of limbs or eyes
	-
	Capital sum insured

	Loss of one limp or one eye
	--
	50 % of capital sum insured



	Permanent total 

disablement
	
	10% of  capital sum insured for 10 years or a lump sum payment of 50% of capital sum insured

	Temporary total 

disablement
	--
	Weekly compensation @ 0.8% of capital sum insured subject to a maximum of Rs. 800/- per week.

	Temporary partial 

disablement
	--
	Weekly compensation @ 0.2% per week subject to a maximum of Rs. 200/- per week.



The above last two benefits  are subject to the maximum period  in respect of any one accident which is 104 consecutive weeks from the date of bodily injury.


The policy also covers double benefits as far as the compensation payable for items  i, ii, iii, is  concerned. The compensation will be doubled if the bodily injury for which a valid claim exists is caused by an accident to a passenger lift, railway train, tram car,  bus or other licensed vehicle plying in the streets for public hire in which the insured person at the time of injury is traveling as an ordinary passenger or is sustained as a direct result of the insured person being lawful within a burning building from the time when the fire commenced until the happening of the bodily injury. This benefit is also available whilst the insured person is traveling by private bus / conveyance owned and operated by M / S.  IFFCO.


The policy is extended to cover the following benefits.

1.
Medical expenses to an extent of 2% of capital sum insured or 25% of the amount of the valid claim whichever is less.

2.
Riot, strike or  civil commotion.

3.
Motor cycling.

4.
Unrestricted air travel.

As normally our policy does not contain the provision for the payment of compensation for permanent partial disability, however, the  insurance company has accepted to cover this benefit also at the  same rate as specified in part  II of schedule - I  under section - 2 of Workmen's Compensation Act,  1923.

  CHAPTER  -   5

TRAFFIC  RULES FOR VEHICLES AND PEDESTRIANS 

5.1
For vehicles.  

1.
Speed limit for vehicles on the plant roads is  20 km / hour.

2. 
Only authorised personnel having a valid driving licence are permitted to operate motor vehicles.

3.
Warning signs at all roads must be obeyed.

4.
Vehicles must be parked only in designated parking areas.

5.
In all plant vehicles, driver must be seated before vehicle starts and remain seated until vehicle stops. 

6.
When reversing a vehicle within the plant gates, always sound the horn before reversing.

7.
No vehicle must be parked in a manner that will block fire hydrant or fire equipments.

8.
Drivers of  company vehicles on public roads must never pick up or offer rides to anyone.

9.
The engines of all vehicles must be stopped when being filled with fuel. 

10.
Vehicles of all types must be equipped with good exhaust and proper spark arrestor before entering the plant area, where highly flammable materials are handled.

5.2
 Pedestrians

1.
Pedestrians on roadways must walk alongwith the right side facing the traffic. Never cross a  road until you have looked carefully in each direction.

2.
Do not walk under the crane boom. Stay away from where the crane is operating unless your work is associated with crane operations or permission to work in the area is obtained.

3.
Do not climb under or over rail / road tank-cars under any circumstances. Use walkway provided.

4.
Sidewalks and crosswalks must be used where provided and when required to walk along roads, stay to the left side.

CHAPTERS   6  


FLAMMABLE  &  TOXIC SUBSTANCE

6. 1
Flammable ( explosive ) limits and range.


The hazards due to the chemical substances can be broadly classified as


1.
Fire & explosion hazard


          
2.
Toxic hazard.


A number of definations are available to determine the degree of the hazard such as flash point,  explosive limit, threshold limit value, lethal dose or concentration etc. If the potential hazard of chemicals are not minimized or contained, they are likely to affect the life, properties and environment.

Toxic chemicals 


Chemicals having the following values as given in table below of acute toxicity and which, owing to their physical and chemical properties, are capable of producing major accident hazards.

	Sr. No.
	Degree 

    of 

Toxicity
	LD50 absorbed

 orally in rats

 mg / kg body

 weight
	LD50 by  absorption 

in rats or rabbits mg / kg body weight
	LC50 absorbed by 

inhalation (4 hours) in rats mg / liter

	1.
	Extremely toxic
	<=  -
	50
	<=  -
	200
	0.1  -
	0.5

	2.
	Highly toxic
	51  -
	500
	201  -
	20000
	0.5  -
	2.0


Flammable chemicals 

1.
Flammable gases 


Chemicals which in the gaseous state at normal pressure and mixed with air become flammable and the boiling point of which at normal pressure is 20 0 C or  below.

2. 
Highly flammable liquids 

          
Chemicals  which  have  a flash  point lower than 23 0 C  and the boiling point of which at normal pressure is above 20 0 C. 

3.
Flammable liquids 

        
Chemicals which have a flash point lower than 65 0 C  and  which remain liquid under pressure, where particular processing conditions,  such as high pressure and high temperature, may create major accident hazards.

Explosive 


Chemicals which may explode under the effect of flame, heat or photo-chemical condition, or which are more sensitive to shocks or friction than dinitrobenzene.


In the case of gases or vapours which form flammable mixtures with air or oxygen, there is a minimum concentration of vapour below which propagation does not occur on contact with a source of ignition. There is also a maximum proportion above which propagation of flame does not occur.


These boundary-lines mixtures of vapour or gas with air, which, if ignited, will  produce flame, are known as the lower and upper flammable or explosive limits, and are usually expressed in terms of percentage by volume of gas or vapour in air or oxygen.


The range of flammable vapour or gas-air mixtures between the upper and lower flammable limits is known as the flammable range, also referred to as the “explosive range”.


Concentration less than lower limit might be said to be, too lean to burn, while greater concentration then the upper limit would be, too rich to burn.


The toxic effect or toxicology of toxic chemicals is determined by threshold limit value. The TLV values are intended to serve as  guidline in control of health hazards. The TLV ranges from 0.001 PPM for nickle carbonyl  to 5000 PPM for  CO2. The concentration is measured in PPM ( part per million  of air) for gas &  vapour and  in  mg / m3  ( milligrams per cubic meter of air ) for fumes, mist &  dust. 

6.2
Hazardous  area.

A.
High hazard area
*
Storage tanks and handling facilities area of  Chlorine,  Ammonia , Sulphur  and  Diesel oil
*
Ammonia Storage Area.

*
Chlorine tonner Storage.

*
Sulphuric acid tanks and its handling area,

*
Bagging plant and empty bag storage area,

*
Sulphur Silo.

*
The area through which pipe lines of Naphtha and Ammonia are passing.

B.
Low hazard area.


All  area of the Factory premises  which is  not covered under 6.2.1

6.3
Hazardous Chemicals

6. 3.1
Ammonia gas and liquid .

A.
Physical and chemical properties 

At atmospheric temperatures and pressures, ammonia is a pungent, colourless gas. It may be cooled down and compressed to colourless mobile liquid.

           Chemical symbol



:
NH3

Specific gravity ( Liquid)


:
0.682 ( water : 1)




    (Gas)

          
:  
0.587 ( air  : 1 )


Molecular weight 



:
17


Ignition temperature



:
651( C.


Critical temperature



:
133( C.


Ammonia is very soluble in cold water forming ammonium hydroxide. Ammonia gas is readily released from liquid ammonia with increase in temperature.

B.
Hazardous properties 

1. 
When  stored  in a closed  container, liquid  ammonia  exerts  a vapour  pressure which increases rapidly with rising temperature.

2.  
Ammonia will form explosive mixtures with air and oxygen. The following    are the explosive limits.






Lower


Upper


Ammonia  in  air

16 %


25%


Ammonia in oxygen  
15%


79%

3. 
Moist ammonia will react readily with copper, silver, zinc and their alloys.

4.
The use of mercury in contact with ammonia should be avoided since,            under certain conditions explosive chemical compounds results.

5.
Ammonia is an irritant gas and will affect mucous membrane and eyes. Liquid ammonia will cause cold burns on body.

C.
Physiological action and toxicity 

1.
Ammonia is not a poisonous gas but has a very irritating action on the mucous membranes of the eyes, throat and  lungs and on any skin surface where moisture is  present.

2.
Concentrations of over 3000 ppm. may cause sudden death by spasm and inflammation of the  larynx.

3.
As liquid ammonia vaporizes rapidly and has a great affinity for water, it can cause severe cold burns in contact with skin and in contact with the eyes can cause blindness.

4.
Physiological response -    
   

      Conc. in air.


Least detectable odour

          

:
5   ppm


T. L . V.                                                          
:        25  ppm 

          
Maximum allowable concentration for 


3 hours (S.T.L.V.)



          
:        50  ppm


Maximum concentration to  cause
irritation 


           to eyes and possible  permanent injury 

:      700  ppm


Maximum concentration cause coughing 
:    1700  ppm.


Possible concentration fatal for short exposure.:    3000  ppm & over 

D.
Precautions 

1.
Fire and explosion prevention 

1.
Never take a chance of igniting flammable and explosive mixtures which may exist in space in or adjacent to ammonia handling equipment, lines and vessels.

2.
Smoking and carrying of matches, lighters and naked flames is prohibited.

3.
Only approved explosion proof flash  light and  portable lamps should be used in compressor rooms, charging stations and storage areas.

4.
Before any cutting, welding or any hot work is done in an ammonia handling area, it must be checked that the atmosphere is safe from explosive limit by having proper gas analysis or test.

5.
If an ammonia line catches fire, it will burn as a torch and is usually safe as long as pressure is maintained on the line. If the pressure drops to atmospheric, an air ammonia mixture may cause an explosion. The fire should be extinguished immediately by introducing  nitrogen if available, into the line on the  pressure side of the fire. Water sprays and steam hose  are also effective.

6.
Buildings and compartments housing ammonia equipment should be of fire resistant construction. The use of hollow walls in which explosive mixtures can accumulate should be avoided.

E.
Personal precautions and protective equipment 

1.
Extreme care must be taken by observing proper handling methods and use of protective equipment to avoid inhaling ammonia gas and to prevent liquid ammonia from coming into  contact with the body tissues and particularly eyes.

2.
Protective equipment necessary to provide adequate personal protection will vary with the hazards existing at the particular location.

3.
Gas masks shall be permanently located at  readily accessible points  near all locations where men may be exposed to harmful concentration of ammonia.

4.
For work where there is considerable hazard of extensive spills of liquid ammonia, complete rubber suit and face  hood with rubber gloves and rubber boots shall be worn.

5.
Rubber gloves and acid proof goggles must be worn when working on lines and equipments containing liquid ammonia.

F.
Ventilation 
1.
Under normal conditions good natural ventilation should be sufficient. Since ammonia gas is lighter than air, it will rise and accumulate in the upper part of the buildings. Such spaces must be well ventilated.

2.
When nitrogen is used for flushing, adequate ventilation is necessary to  maintain  supply of fresh air to the working area to avoid oxygen deficiency. Nitrogen will not support life.

G.
Detection and handling of leaks 

1.
An ammonia leak will immediately make its existence known by smell. The exact location may be determined by slightly opening  the cylinder of liquid SO2 or hydrochloric acid near all joints and watching for cloud of white fumes to appear where leak is located.

2.
Since ammonia gas is extremely soluble in water, water directed  on the leak by spray or hoses is effective and will render a small leak relatively harmless, until  valves can be closed to stop the flow.

H.
Pipe lines, vessels, equipments & compressor 
1.
Never strike a vessel, valve or any other equipment which is under pressure.

2.
Never allow equipment containing ammonia gas to come under vacuum, it may draw in air and form an explosive nature.

3.
Water should not be allowed to enter a closed vessel containing ammonia, a very high vacuum will be formed which may collapse the vessel.

4.
Every vessel,  pipe line or any other equipment should be purged with nitrogen until the analysis shows less than 1% oxygen before ammonia can be introduced.

5.
No maintenance works should be started before equipment is purged and effectively isolated from the system.

6.
Ammonia lines shall be installed above the ground if possible or they should be run in ventilated trenches.

7.
All  piping shall be pressure tested to at least one and a half the maximum pressure after repairs have been made.

8.
Safety valves must vent to atmosphere at a safe location. Under no condition safety valves shall be plugged.

9.
Liquid ammonia receivers should not be located adjacent to sources of direct heat, steam lines etc.

10.
Liquid  ammonia must never be allowed to enter a compressor cylinder. It may lead to cracking of  cylinder.

11.
Cylinders should be purged with nitrogen before being opened up to clear out pockets of liquid or gaseous ammonia which may have been trapped.

I
First aids. 

1.
Remove the  patient from exposure into fresh warm air immediately, if this  involve rescuing, the victim from an ammonia atmosphere, persons effecting the rescue must wear gas masks and other necessary protective equipment.

2.
If patient is breathing, place  him on his back with head shoulders slightly elevated.

3.
If  breathing has stopped, start artificial respiration at once. Manipulation of arms should be provided since violent movements may irritate the lungs and cause serious injury.

4.
During treatment it is extremely important to keep the patient warm with blankets.

5.
For eyes 


Hold the lids open and immediately pour water over the eye balls, instructing the patient to open and close the lids rapidly, wash thoroughly this way for at least 5 minutes, then place two drops of castor oil on the eye ball and take the patient at once to a doctor.

6.
For the skin 


Remove ammonia saturated clothing from the body immediately. Flood the affected area repeatedly with water, followed by 2 % boric acid solution. Leave burns exposed to air, do not cover them with clothing or dressing.

7.
For the nose and throat


Sniff 2% boric acid up the nose and rinse the mouth thoroughly, if possible encourage the patient to drink 1/2 % citric acid  solution or lemonade. Water should be used if any of the above solutions are not available.


6.3.2   Chlorine

1.
Chemical  identity


Chemical name
:
Chlorine


Formula
          
:
Cl2

Codes/Label.
          
:
Poisonous  gas

   
TLV                        
:         1.  ppm.

2.
Physical  and  chemical  data


Boiling Range / Point 
:          -34.05 ( C


Physical State
          
:
Gas


Appearance
                    
:
Greenish yellow gas. Liquid chlorine has




amber colour

          Melting/Freezing Point( C
:
-100.98

          Vapour Pressure at  35( C
:
6840  mm  of Hg.

          Odour
                              
:
A  distinct prickling smell

          Vapour density (Air = 1).
:
2.49

          Solubility in water at 30(C
:
0.57 % Solubility decreases with rise in 





temp.                                                                        

          Molecular weight
          
:
70.91

         Specific Gravity (Water =1)
:
2.482

          pH
                              
:
7.4  at 37( C


3.
Fire  and explosion hazard  data
Flammability            
:
Not  flammable  in  air, but  may  ignite  with 







other combustible materials.

Combustible liquid
:
Does not burn but supports combustion.

Explosive material             
:
Reacts   explosively   or   forms   explosive



compounds with many chemicals.

Corrosive material             :
Wet  Chlorine  is  corrosive  to  most  of  the          metals.  Cl2  reacts  with  water to form HCl acid and  hypochlorous acid which are highly 
corrosive.

Oxidiser
:
Highly oxidising agent.


4.
Reactivity  data


Chemical stability
:      Mostly exists as chlorides.


Compatibility with 


other material
:     Compatible with water, ammonia and  hydrogen. 


Reactivity                :   
Reacts with nearly all metals.Together with reducing agents it can give violent reactions. Chlorine will react violently  with  H2, acetylene ammonia, fuel gases, ether, turpentine and most of the hydrocarbons.


Hazardous reaction  :   
Chlorine reacts spontaneously with H2 to produce HCl                                                         this occurs explosively in sunlight. With hydrocarbons and alcohol, it gives explosive  reactions.


5.
Health  hazard  data


Routes of entry 
:  As  a gas through respiratory system. 


Effects of exposure 
:  Lung edema, burns and blisters. It is extremely irritating   


 / symptoms               to the mucous membranes of the eyes and  respiratory  

                       
       
  tract. May  be fatal if inhaled. Bronchitis or chronic lung 

                                             conditions.                  


Warning                  :  Effects  may be delayed. Caution is advised.                                            

       
Cl2 is corrosive and may be converted to hydrochloric acid in the lungs. Acute exposure cause tachycardia (rapid heart rate), Hypertension (low blood pressure) and cardiovascular collapse  are often seen. Cough with bloody sputum, a feeling of suffocation, dizziness, anxiety, agitates nausea and vomiting are common. Dermal exposure result in sweating, pain, irritation and blisters.


6.        Emergency  treatment 


Remove the patient to fresh air. Evaluate vital sings including pulse and respiratory rate, and note any trauma. If no pulse is detected, provide CPR. If not breathing, provide artificial respiration. Remove contaminated clothing as soon as possible. If eye exposure is occurred, eyes must be washed with  warm water for at least 15 minutes. Report at once for medical attention.


7.
Preventive  measures 


Personnel protective equipment


Wear PVC gloves, gum boots, head mask. In emergency personal should wear protective clothing appropriate to the type and degree of contamination. Air purifying supplied air respiratory equipment should also be worn, if necessary.


Handling  and storage precautions

Store in a cool dry, relatively isolated area and store in pressure vessels. Chlorine cylinders should be discharged in vertical position.


8.
Emergency and first aid measures

Fire  

         
Non combustible in air. May ignite other combustible materials (wood, paper, oil etc. ). Mixtures with fuel may cause explosion. Containers may explode in heat of fire. Avoid heat and contact with H2 gas or powdered materials. Cause fire by reacting with turpentine, ether, hydrocarbons, powdered metals, saw dust and phosphorous.


Fire  extinguishing media   


Dry chemical, CO2, fog or foam. Shut off the supply and keep the surroundings cool by water spray.


Special procedures 


Evacuate area endangered by gas. Stay upwind. Keep out of low areas. Move containers from fire area if you can do so without risk.


9.       Unusual hazards


Exposure  - 40-60  ppm exposure without effective respirator for 30-60 minutes or more may cause serious damage.


First aid measures - Remove the patient to fresh air, administer oxygen if necessary. Since areas exposed to the gas or liquid should be flushed with water.


10.    Spills  - Steps to be taken 


Neutralise small spillages (liquid) with soda ash and drain down sewer with abundant water. In large spillages, cover the pool  of  chlorine with protein foam so that release to atmosphere is low.


Water spill  - Add dilute caustic soda. If dissolved, in regions of 10 ppm or greater concentration, apply activated carbon at ten times the spilled amount. Use mechanical dredges or lifts to remove immobilised masses of pollutants and precipitates.


11.
Additional information / references

In case of large gas escapes, the presence of cloud can be marked with ammonia with which it will form a mist. Run away in a direction perpendicular to wind direction. Avoid liquid chlorine from leaking and body contact. Persons with pulmonary diseases should avoid contact.


Do not put water over leaking chlorine gas as its solubility is very low. Use caustic solution. The leakage will increase due to high rate of corrosion. Soft or hard rubber can never be used with liquid chlorine. It is capable of supporting combustion like oxygen.


6.3.3
Carbon Monoxide  

1.       Chemical and physical properties
          Chemical formula               :  CO           
          Moleculer weight                :  28       
          Lower explosive limit          :  12.5  %

          Higher explosive limit         :  74.2  %

          TLV                                     :  100 ppm

2.
Hazardous Properties 

-
It is a colourless, odourless and non irritating gas.

-
It is a flammable gas.

-
It is extremely  poisonous gas. It may be present in harmful concentration   without being detected by the senses.

-
A  mixture of carbon monoxide and air within the flammable or explosive limits presents a serious fire and explosion hazard. Explosive limits by volume in air is 12.5 % to 74.2 %.

-
The main effect of carbon monoxide on the body occurs when it combines with the hemoglobin of  blood and so prevents it from carrying oxygen to the tissues. This lack of oxygen in the tissues affects the system and finally death occurs from carbon monoxide poisoning. It is a chemical asphyxiant.

	Mild poisoning (100 to 200 ppm)
	Causes sensation of tightness across                                        forehead, headache, nausea, unconsciousness, abdominal pains insomnia

	Severe poisoning(200 to 1000 ppm ) 
	causes unconsciousness, needless movement of arms and legs, and accelerated breathing. 

	Very severe poisoning 

 (above 1000 ppm
	causes profound coma, slow and weak breathing broken by gaps or no breathing at all. 


3.
Personal protection 

-
Personal protective equipment should be worn. Oxygen or air supplied mask respirators should be used when entering high concentration areas.

-
The concentration of carbon monoxide in the atmosphere should never exceed 100 parts per million for an 8 hours exposure and 50 parts per million for an 8 hours exposure in an atmosphere containing at least 19% Oxygen.

-
There should be ventilation around equipment and pipe lines carrying carbon monoxide.

-
The atmosphere near the equipment should be tested periodically to find out the leaks.

4.
First  aid 

-
The patient should be immediately removed from the contaminated area to an area free from gas and comfortably warm.

-
If breathing is stopped or is weak or only consists of occasional gasps, artificial respiration should be administrated  until normal breathing is resumed.

-
A physician should be called as soon as possible.

-
It is  extremely important to keep the patient warm and out of drafts. Blankets may be used to keep the body temperature.

-
The patient should be kept at rest lying down to prevent a strain on his heart.


6.3.4
Carbon dioxide 

1.
Physical & chemical properties 

Chemical symbol
:     CO2
Molecular  weight
:      44

Flammability            :      Non flammable , do not support combustion.                                       

           TLV                         :      5000  ppm

-
Carbon-dioxide as gas is colourless and tasteless, as a liquid it is volatile and colourless, as a solid it is  soft, white and snow like.

-
Carbon dioxide is not flammable and will not support combustion, hence the addition of sufficient gas to an atmosphere to reduce oxygen content below that required to support combustion (6% - 15%) will extinguish most fires.

-
The gas is heavier than air and so has the quality of resting on surface penetrating into lower recesses, thereby blanketing liquid fire and excluding the air necessary for combustion.

-
Carbon dioxide is a non-conductor of electricity making it safe for use in electrical fires.

-
Carbon dioxide is not toxic and in small concentration is necessary for life as a regulator  for breathing function. How ever in large concentrations it paralyses the respiratory center and causes asphyxiatation and death. A concentration in air of  5000 to 10000 ppm. causes  a slight increase in the rate of breathing. The maximum allowable concentration in a  working atmosphere for prolonged exposure is  5000 ppm.

-
Carbon-dioxide is stored in containers as a liquid and as a gas at high pressure. Therefore, carbon-dioxide must be handled carefully.

-
Solid Carbon-dioxide ( dry ice ) is extremely cold can cause cold burns when in contact with body tissues.

2.
Precautions 

-
In areas subject to or suspected of high carbon-dioxide concentration as a result of the  process, gas analysis must be made as frequently as necessary, to ensure that the maximum allowable concentration of  5000 ppm  is  not exceeded.

-
For entering into high carbon-dioxide gas concentrations, oxygen breathing apparatus must be used.

3.
First Aid 

-
A  person overcome with carbon-dioxide must be removed from the  danger area to fresh air immediately.

-
If breathing has stopped or feeble, artificial respiration should be  given immediately.

-
During treatment, it is extremely important to keep the patient warm with blankets.


6.3.5 Sulphurdioxide (SO2)  

 Composition, Information on Ingredients

CAS: 7446-09-5

 Hazards Identification

EMERGENCY OVERVIEW

Corrosive to exposed tissues. Inhalation of vapors may result in pulmonary edem and chemical

EYE EFFECTS:

Corrosive and irritating to the eyes. Contact with the liquid or vapor causes painful burns and ulcerations.

Burns to the eyes result in lesions and possible loss of vision.

SKIN EFFECTS:

Corrosive and irritating to the skin and all living tissue. Toxic level exposure to dermal tissue causes acid-like

burns and skin lesions resulting in early necrosis and scarring.

INGESTION EFFECTS:

Ingestion unlikely. Gas at room temperature.

INHALATION EFFECTS:

Corrosive and irritating to the upper and lower respiratory tract and all mucosal tissue. Initial symptoms of exposure include nose and throat irritation, becoming steadily worse, suffocating and painful. The irritation extends to the chest causing a cough reflex which may be violent and painful and may include the discharge of

blood or vomiting with eventual collapse. Other symptoms include headache, general discomfort and anxiety. Chemical pneumonitis and pulmonary edema may result from exposure to the lower respiratory tract and deep

lung.Repeated or prolonged low level exposures may cause corrosion of the teeth.

Reproductive toxicity and developmental changes in newborn have been observed in experimental animals exposed to sulfur dioxide.

Sulfur dioxide is mutagenic in experimental cell assay systems.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE:

Individuals with impaired pulmonary function may be at increased risk from exposure.

NFPA HAZARD CODES HMIS HAZARD CODES RATINGS SYSTEM

Health: 3 Health: 3 0 = No Hazard

Flammability: 0 Flammability: 0 1 = Slight Hazard

Reactivity: 0 Reactivity: 1 2 = Moderate Hazard

3 = Serious Hazard

4 = Severe Hazard

PRODUCT NAME: SULFUR DIOXIDE

 First Aid Measures

EYES:

PERSONS WITH POTENTIAL EXPOSURE SHOULD NOT WEAR CONTACT LENSES. Flush contaminated eyes with copious quantities of water. Part eyelids to assure complete flushing. Continue for aminimum of 15 minutes. Seek immediate medical attention.

SKIN:

Remove contaminated clothing as rapidly as possible. Flush affected area with copious quantities of water.Seek immediate medical attention.

INGESTION:

Not required.

INHALATION:

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVER EXPOSURE. RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS. Victims should be assisted to an uncontaminated area and inhale fresh air. Quick removal from the contaminated area is most important. If breathing has stopped administer artificial resuscitation and supplemental oxygen. Further treatment should be symptomatic and supportive.

5. Fire Fighting Measures

Conditions of Flammability: Nonflammable

Flash point: None

Method: Not Applicable

Autoignition Temperature: None

LEL(%): None UEL(%): None

Hazardous combustion products: None

Sensitivity to mechanical shock: None

Sensitivity to static discharge: None

FIRE AND EXPLOSION HAZARDS:

None. Nonflammable.

EXTINGUISHING MEDIA:

Use media approriate for surrounding materials. Sulfur dioxide forms sulfuric acid solutions with water.

6. Accidental Release Measures

Evacuate all personnel from affected area. Use appropriate protective equipment. If leak is in user’s equipment, be certain to purge piping with inert gas prior to attempting repairs. If leak is in container or container valve,contact the appropriate emergency telephone number listed in Section 1 or call your closest BOC location.
Sulfur Dioxide

FORMULA: SO2

CAS: 7446-09-5

IDLH: 100 ppm

ENGINEERING CONTROLS:

Hood with forced ventilation. Use local ventilation to prevent accumulation above the exposure limit.

EYE/FACE PROTECTION:

Full-face piece respirator or gas-tight goggles recommended.

SKIN PROTECTION:

Plastic or rubber.

RESPIRATORY PROTECTION:

Positive pressure air line with full-face mask and escape bottle or self-contained breathing apparatus should be

available for emergency use.

Physical and Chemical Properties

PARAMETER VALUE UNITS

Physical state (gas, liquid, solid) : Gas

Vapor pressure : 49.1 psia

Vapor density (Sulfur dioxide) (Air = 1) : 2.26

Evaporation point : Not Available

Boiling point : -14.0oC

Freezing point : -103.9oC

Odor and appearance : Colorless gas with a highly irritating, pungent

odor.

INCOMPATIBLE MATERIALS:

Reacts violently with peroxides, chromates, bichromates, permanganates and oxygen difluoride. It also reacts

with chlorates to form chlorine, which may become explosive at elevated temperatures. Forms sulfuric acid

solutions with water.


6.3.6
Oxygen 

1.
Physical and  chemical Properties 

Chemical symbol 

:
O2
Molecular  weight

:
32.

-
Oxygen is a  colourless and odourless gas. Liquid oxygen in  pale blue in colour and odourless. It is a transparent liquid.

-
Oxygen itself is not flammable and non toxic. it  has a much greater capacity to support combustion than air. It presents  extremely dangerous hazard, because it supports and accelerates combustion thereby giving rise to fires and explosion.

-
When liquid or compressed oxygen comes in contact with organic or other easily oxidizable materials such as oil or grease, it can form an explosive mixture. Detonation can be caused spontaneously by a slight shock or by ignition.

-
Liquid oxygen is extremely cold and will causes freezing effect when comes in contact with skin. Serious burns can result, if liquid oxygen remains in contact with skin for more than few seconds. Burns also result if contact is made with a non-insulated pipe or vessel.

-
Potentially hazardous concentrations of oxygen can collect temporarily in confined areas if liquid oxygen is kept poorly ventilated.

-
Oxygen is not toxic but it’s action in accelerating breathing can have serious and possibly fatal effect if high concentration of free oxygen is present.

2.
Precautions 

-
Smoking and carrying of matches, lighters and naked flame is to be prohibited in oxygen handling area. 

-
Before any burning or welding is done in any oxygen handling area, it must be ensured that the atmosphere is safe by having proper gas analysis.

-
Oil or grease should not be used in and around oxygen handling equipment. Either substance will combine with oxygen to generate heat and may explode spontaneously.

-
Storage of dry flammable material in oxygen handling area should be avoided.

-
Mixture of combustible gases (hydrogen, acetylene ) and oxygen can be very explosive, and accidental or improper mixing of these gases must be prevented.

-
Wearing oily or greasy clothes or use or greasy tools when working on or near oxygen handling equipment should be avoided.

-
Oxygen should not be used as a substitute for compressed air.

-
Get safety clearance before entering confined area, pit, trenches, or vessel, which might contain concentration of oxygen.

-
Approved cleaning fluids should only be used on oxygen components. Trichloroethylene is an approved cleaning fluid for final cleaning before component assembly. Trichloroethylene used must  not be  re-used on oxygen components except for initial washing.

-
Piping before being used, must be hammered to free scale and be thoroughly cleaned with steam to remove oil.

-
Oxygen line shall be located above the ground if possible and may be run in ventilated trenches which house other lines. Under no circumstances  oxygen line  run in the same trench as oil line.

-
Safety valves must vent to atmosphere at safe location.

-
Goggles, gloves and aprons should be used while dismantling liquid oxygen lines or equipment.


6.3.9
Nitrogen 

1.
Physical and chemical properties 

Chemical symbol

:
N2
Molecular Weight

:
28

-
Nitrogen is a colourless, odourless gas.

-
It is a non flammable gas and will not support combustion.

-
Under normal conditions, Nitrogen will not combine chemically with other substances.

2.
Precautions 
-
Since nitrogen will not support life, adequate ventilation must be provided at all times in buildings and other enclosed spaces where nitrogen is used.

-
No person shall enter any equipment or vessel, which has contained or been purged with nitrogen until it has been flushed with air and proved safe to enter by gas analysis or test.

-
Do not  allow equipments handling nitrogen to come under vacuum as air may be drawn in, making nitrogen dangerous to use as an inert gas.


3.       Dangers of nitrogen 

       
When nitrogen  is blown off or vented, make  sure that the  escaping is well ventilated. Nitrogen is not poisonous but if its concentration is too high, it stops a proper reactivation of the oxyhemoglobin of the blood.


A.       Suffocation hazards in underoxygenated atmosphere




(excess of nitrogen or presence of other gases )

       
Liquid or gaseous nitrogen is ever more utilized more in the industeries. It is  used in larger scale in the food, biological and mechanical industries, for refrigerating transports, on civil engineering sites, as inert gas, to stop accidental combustions in air of flammable produces, which result explosions, it has wide applications in the chemical and petrochemical industries, and in petroleum transports, as protecting and sealing from atmosphere, or as pressurized gas for the transfer of liquids.

        
Many of these applications give an active function to nitrogen as regards safety, whether to prevent accidents due to explosions, or due to the degradation of food or biological products. This useful function should however not be paid by even a small number of accidents, with highly damaging consequences, due to asphyxia (we shall use this word, in common use, instead of hypoxia which scientifically is more correct) for having inhaled an oxygen-poor atmosphere, due to too much nitrogen. Such accidents should not happen as they can and must be avoided by a self-discipline of all user. 

          
We do not want to frighten the reader regarding the use of nitrogen, which is, all things considered, no more dangerous than water, in which one can drown. The major difference (and this is the reason why stringent rules must be adhered to ) is that, contrary to water, gaseous nitrogen is invisible.

        
Nitrogen is not a poisonous gas, at least not at atmospheric pressure, the only case of interest to us here, its only hazard is of suffocation or asphyxia, taking the place of the essential oxygen. It is therefore no more dangerous than any other gas added under comparable conditions to the atmosphere breathed, and if we talk of nitrogen in this notice, it is because it is widely used in industries. Appended (1) are brief indications regarding compared hazards of nitrogen with other gases used industrially.


B.       Effects of breathing in a nitrogen-rich atmosphere

         
Asphyxia in a  nitrogen-rich  atmosphere may  be  either   sudden or  slow and insidious.

         
When sudden, the  victim  drops lifeless a few seconds or a few minutes after entering the hazardous atmosphere. The victim may grasp the danger  but just before loosing consciousness. The victim is therefore practically unable to save himself on his own, or simply to call for help.

        
Fainting lasting  much longer than 5 minutes  without damaging effects is indeed possible if breathing does not stop and if the surrounding atmosphere contains more than 6% of oxygen. But irrepairable damages may result before 5 minutes if there is less than 5% of oxygen. The rescuer does not know if there is less than 5 % of oxygen and if the victim still breathes. He must hurry without haste and not loose hope if not successful within 5 minutes.


An accidental leak of nitrogen may create a hazardous atmosphere while the work progresses. For example, in a vessel being repaired after being properly aired, if it has been inconvenient, or just plain forgotten, to disconnect or plug with blind flanges all nitrogen inlet ports, or when a valve may be leaky or after a wrong operation, more surprisingly on a machine such as compressor or an exchanger in the open or in perfectly well ventilated location, if the  above conditions are met and that the leak takes place exactly where the work is done.


C. Prevention.
      
     The following precautions shall be taken 

-
Analysis of the hazardous area atmosphere, either once before entry or continuously or periodically while the work lasts .

-
At the  area entry, a watchman shall be available with all the necessary means to rescue the operator working in the area. 

-
The operator shall wear a safety harness enabling the watchman to pull him out of the hazardous area, even through a manhole, if he fall unconscious (this may require either mechanical means such as pulleys or tackles, or the immediate help of reinforcements ) 

-
The operator shall wear an air or oxygen mask.


For  any  work  in a  closed enclosure, e.g. vessel, from  which all the nitrogen pipings could not be disconnected : a  watchman shall be at hand ; in addition, as need be, safety harness or continuous analysis with sound alarm inside and outside the enclosure, backed with powerful ventilation means.


D.       Rescue means 

      Strict observance of the above advices should normally avoid hazards of accidents due to asphyxia. Oversight or a lapse of memory being always possible, rescue has to be organized in the same mind as prevention.

         
Remember  that  everything  must be planned in  advance, so that anybody who might become unconscious in a nitrogen-ladden atmosphere be brought back in the open without delay, and be revived. This is the reason for the  watchman to be nearby if working conditions warrant it. This man may have to bring the victim in the open, either ; in this last case, it is imperative that he has a mask at hand, be trained in working with it and know perfectly well that he has to do with it before entering the  hazardous area. In some cases, a fan shall be installed to air the hazardous  enclosure, so that the watchman can switch it on immediately. Should there also be a hazard of over oxygenated atmosphere, the watchman shall have a water-hose to spray the victim. The watchman shall have the means to quickly be able to find a mask and a revival equipment for the victim. This calls for sufficient instructions and training for most of the plant personnel.

       
Even if revival equipment is available, first-aid medical help and the fire brigade should normally be systematically called as soon as an accident occurs. Everything shall be planned in advance so that the call is made immediately.

         
Remember that it is  not  enough  to give precise explanations  and instructions, drilling exercises shall be made regularly : for example, pulling up a man by means of a safety harness ; work with an oxygen mask, transmission of the alarm throughout the plant, to the fire brigade and to the doctor.


6.3.10   Hydrazine 


1.
Chemical  Identity
Chemical Name              
            :        Hydrazine

Chemical  Classification  
   
:        Base 

Formula                                        
:        NH2NH2
           Molecular Weight 

           :         32            

2.         Physical  and  chemical  data

Boiling Range/Point , ( C        :       113.5

Physical state                          :       Liquid

Appearance                             :      Colourless, mobile, fuming liquid  with an   

                                                      ammonical  odour                                       

	Melting / freezing point 
	:
	2.0( C

	Vapour pressure at 35( C 
	:
	228 mm of Hg.

	Odour
	:
	Ammonical Odour

	Vapour density (Air = 1)
	:
	1.1

	Solubility in water at 30( C 
	:
	Freely soluble

	Others
	:
	Soluble in alcohol, absorbs

	
	
	moisture and CO2 from air

	Specific Gravity 

(Water = 1) 
	:
	1.004

	pH
	:
	8.07


          3.
Fire and explosion hazard data
	Flammability 
	:
	Inflammable

	LEL %
	:
	4.7

	Flash point  ( C
	:
	52. (Aqueous solutions containing less than 40% hydrazine have no flash point).

	Auto ignition Temperature 
	:
	270( C

	UEL %
	:
	100

	Explosion sensitivity
	:
	Explodes

	Explosion sensitivity to 

static electricity
	:
	Explodes

	Combustible liquid
	:
	Yes

	Explosive material
	:
	Hydrazine vapour is self explosive. Violently explodes on heated and exposed to flame.

	Corrosive material
	:
	Aqueous hydrazine of 54.4 and 64% by wt, are considered corrosive material.

	Flammable material
	:
	Flammable

	Oxidiser
	:
	It is an oxidising agent under suitable conditions.


          4.
Reactivity  Data

	Chemical stability
	:
	Stable. Decomposes at 250( C

	Reactivity
	:
	Highly reactive agent. Hydrazine can function both as an oxidising agent and as reducing agent.


          5.
Health  hazard data
	Routes of entry
	:
	Direct contact with skin. Readily absorbed through oral, dermal and inhalation exposure.

	Effects or exposure  

symptoms
	:


	Burns, affects eyes and respiratory systems. Severe dermatitis. Irritating to the skin and eyes. Even low dose may cause depression of the central nervous system.

	Emergency treatment
	:
	Wash with water and mild acid. If taken orally, drink much water and call doctor.

	TLV 
	:
	1  ppm   

	Health
	:
	Highly toxic

	Flammability
	:
	Flammable


6.
Preventive  measures

a.      Personnel protective equipment -   Rubber gloves,  chemical   goggles,   

                                                                  Acid splash face shield, gum boots.

 b.     
Handling and storage precautions


To avoid direct contact and vapour inhalation, ventilation must be  provided. Since it is a strong reducing agent, it must be stored away from oxidants. PVC and stainless steel 316 is not used for storage.  Water must be kept ready for actions in case of leakages, flames and sparks. An inert gas (N2) must be maintained over the storage system at all times. CO2 is not inert gas with respect to NH2-NH2.

  7.0   
Emergency and first aid measures

  a.
Fire


Hydrazine may cause spontaneous ignition of wood, rags, paper or other common organic materials. Spontaneous ignition can occur with oxidants like hydrogen peroxide and nitric acid.

  b.
Fire Extinguishing Media 


Water is the best fire extinguishing media. Dry chemical powder and CO2 may be used.


Special Procedures -  Fire fighting should be done from a safe distance or from a protected location. Use water to keep fire exposed containers cool.


Spills - steps to be taken  -  Use an respirator for the recovery of the spills. Transfer into a large beaker. Neutralise with dilute H2SO4. Drain into the  sewer with abundant water. 

c.
Waste disposal methods

-
Dilute with water to produce at least 40% solution. Neutralise with dilute H2SO4. Drain into the sewer with abundant water.

-
Dissolve in a combustible solvent (alcohols, benzenes, etc.) Burn in an open pit with the utmost care. ignite from a safe distance.


-
Spray into a furnace. Incineration will become easier by mixing with a more flammable solvent    


6.3.11   Sulphuric Acid

1.        Chemical identity

	Chemical Name
	:
	Sulphuric Acid

	Chemical classification
	:
	Acid

	Formula
	:
	H2SO4

	Molecular weight
	:
	98


        2.  
Physical and chemical data

	Boiling   point 
	:
	290( C

	Physical state
	:
	Liquid

	Appearance
	:
	Clear, colourless, odourless oily liquid when pure, but brownish when impure.

	Melting / freezing point 
	:
	10.49( C

	Vapour Pressure at
	
	

	35(C. mm of Hg
	:
	(1  mm at 294.8 0 F)

	Vapour density (Air = 1 )
	:
	3.4

	Solubility in water at 30( C  


	:
	Soluble in all proportions in water liberating large quantity of heat.

	Specific gravity(water = 1)
	:
	1.84


         3.
Fire and explosion hazard data

	Flammability 
	:
	Not flammable

	Flash point ( C
	:
	Not applicable

	Autoignition temperature 
	:
	Not applicable

	Hazardous polymerisation
	:
	May not occur

	Combustible liquid
	:
	It will char the wood and most other organic matter on contact, but will not  cause a fire.

	Explosive material
	:
	H2SO4 is explosive and can undergo violent chemical change at elevated temperatures and pressures.

	Corrosive material
	:
	Highly corrosive to metals and tissue.

	Flammable material
	:
	Not flammable, but capable of igniting finely divided combustible materials on contact.

	Oxidiser
	:
	Concentrated acid is a strong oxidising agent.


4.
Reactivity data


Chemical stability    : Decomposes at 340( C.


Incompatible with many substances.


Reactivity           : Very reactive. Reacts with   water    vigorously,  liberating large amount of heat.  Reacts with  almost  all metals. Concentrated acid oxidises,                    dehydrates   or  sulphonates  with  organic  compounds. H2SO4 on reaction  with metals causes liberation of  flammable hydrogen.

5.       Hazardous properties 

-
The principal hazard is from contact of the acid with body tissues which may be burned or charred and destroyed.  depending upon the extent of  contact and strength of the acid. Repeated exposure to low concentration may result in dermatitis.

-
Destruction of eye tissues is extremely rapid and total loss of vision may occur.

-
Vapour or mist from oleum or hot strong sulphuric acid is extremely irritating to the upper respiratory tract, sensitivity to the vapour is variable.  0.125 to 0.50 ppm may be mildly annoying,  1.5 to 2.5 ppm, is  definitely unpleasant, and  10 to 24 ppm, unbearable.

-
Continued inhalation of irritating amount of the vapour may cause a chronic bronchitis, as with the other irritants to the respiratory tracts.

-
Although the acid is not flammable it must be isolated from organic materials, nitrates, carbides, chlorates and metal powders. Contact of high concentration sulphuric acid with these materials may cause ignition.

-
Dilute sulphuric acid in storage tanks evolves hydrogen. This may form and explosive mixture with air.

          -
Addition of water to the concentrated acid will produce violent agitation and spurting of acid.

6.       Health hazard data

 Routes of entry 
: Inhalation of sulphuric acid mist. Contact with skin.

 Effects of exposure / symptoms -

     
Repeated inhalation of sulphuric acid mist can cause inflammation of upper respiratory tract. Continuous exposure leads to lose of sensitivity. Skin contact results in skin burns, may produce severe necrosis. H2SO4 is corrosive to all body tissues. Contact with eyes may result in total loss of vision. Even a few drops may be fatal if the acid gains access to trachea. Chronic exposure may cause and may be followed by circulatory collapse. Circulatory shock is often the immediate cause of death. Those with chronic respiratory, gastrointestinal, or nervous diseases and any eye and skin diseases are at greater risk. On ingestion of sulfuric acid stomach burns are common. Vomits generally has a coffee-ground appearance. The potential for circulatory collapse is high following ingestion of sulfuric acid. Acute inhalation exposure may result in sneezing hoarseness, choking, laryngitis, dyspnea (shortness of breath), respiratory tract irritation and chest pain. Bleeding of nose and gums, ulceration of the nasal and oral mucous, pulmonary edema, chronic bronchitis, and pneumonia may also occur.

7.
First aid 

-
The most important first aid measure for sulphuric acid burns is the immediate application of large quantity of water. Contaminated clothing should be removed under the shower and water must be applied until all traces of acid have been washed away. Do not try to neutralise the acid on body with alkali.

-
For the acid in the eye, immediate flushing with water is required. The eyelids should be held apart and the eye irritated for at least 15 minutes.

-
Acid taken internally will cause sewer burns of the mouth, throat and stomach. If the individual is conscious, he should drink large amount of water or milk.

-
In all cases of accidents the services of a physician should be obtained as soon as possible.

8.  
Emergency  treatment

      
Move victims to fresh air. Emergency personnel should avoid self exposure to sulfuric acid.  Evaluate vital signs including pulse and respiratory rate and not any trauma. If not breathing, provide artificial respiration. If breathing is laboured, administer oxygen or other respiratory support.

       
Remove  contaminated  clothing  as  soon as possible. Wash the affected area with large amount of running water. Dust the affected area with powdered sodium bicarbonate and again wash with mildsoap.

         
If ingestion  occurred, rinse mouth with  large  amount  of water. Instruct victims not to swallow the water. Do not induce vomiting or attempt to neutralise. Give the victims water or milk. Water or milk should be given only if victims are conscious and alert. Activated charcoal is of no value.

Eye contact : Wash with water for 15 minutes. Call a physician.

9.       
Precautions 

-
Personal protective equipment should be worn for handling sulphuric acid. Extreme care must be taken to protect the eyes from splashes of the acid.

-
For normal maintenance and repair works, employees should wear gas tight clear vision rubber goggles, rubber apron, rubber gloves and gum boots.

-
To enter a tank or closed vessel in an emergency, air line mask or chemical cartridge respirator is  essential.

-
Open lights, flames, and spark producing tools and equipment should not be taken in vicinity of acid storage tanks  as hydrogen or hydrogen sulphide is likely to be present inside the tank.

-
Storage area should have facilities for  drainage and for the washing down of the spills with water. Spills of acid should not be discharged into a sewer, or washed into a sewer, or a river until they have been neturalised.

-
To eliminate the possibility of explosion, electrical wiring should be preferably of  explosion proof type.

-
Storage tanks should be equipped with vents of such sizes as to maintain the tanks at atmospheric pressure.

-
Concentrated acid should be diluted by pouring acid into water, since it has a high boiling, point.

-
Quick safety showers are to be provided whenever sulphuric acid is stored and handled.

-
Eye washing fountains or convenient sources of running tap water at low pressure, so as not to further irritate an injured eye, should be available for eye irrigation.

-
Drums should be stored with the plugs up. Storage period of acid in the drum should be kept to a minimum. They should be vented once a week, or earlier in hot weather, to release hydrogen build up.

-
Do not clean the acid spillage with rags or saw dust as fire may result.

-
Glass carboys used for storage of sulphuric acid should be of sound construction and be kept in strong individual wooden crates. The carboys should not be carried on shoulders. Suitable devices like trippler, siphon pump should be used for removing contents.

10.  
Handling and storage precautions

         
Vapours are highly toxic. Do not put water directly on the leakages as it liberates large amounts of heat and fumes. Do not store with oxidising agents, organic materials, paper products and metals.


Sulphuric acid  is highly reactive and capable of igniting finely divided combustible materials on contact. When heated, it emits highly toxic fumes. Avoid heat, water and organic materials.

         
Fire extinguishing media   -   For small fires use dry chemical or carbon dioxide. Use water on combustibles burning in vicinity of this material. For large fires flood water from a distance. 

       
Special procedures - Fight fire from a safe distance or from protected location. Take care as water applied directly to this acid results in evolution of heat and causes splattering. Cool  containers that are exposed to flames with streams of water until fire is out. Move containers from area if you can do without risk.        

          
Spills - steps to be taken - Sulphuric acid should be scrubbed in lime or caustic or water scrubber made up of MSRL or PVC/FRP. Do not put water directly on the leak. Content the leak by mixing it with earth/sand and lime sludge slowly. They neutralise by pouring water and dilute alkali.

          Waste disposal methods -     Add slowly to a large amount of solution of soda and slaked lime by stirring. Discharge the solution with large amount of water into a sink lined with protective matting and filled with chipped marble.

11.
Additional information / references
         
Detect the leakage of oleum with its sharp penetrating odour. Leakage can also detect by using wet blue litmus which when coming in contact turns red.

           Do not neutralise with strong alkalies.      


clothing with water.


6.3.12
Caustic soda  
1.
Physical and chemical properties 

-
Chemical symbol 
:
NaOH

-
Molecular weight 
:
40.

2.
Hazards properties

-
Caustic soda in the form of solid, liquid or solution attacks body tissues upon direct contact. The  degree of  injury  depends  upon extent and duration of contact, temperature of the material and the concentration of the material.

-
Very dilute solutions, following repeated contact, will irritate the skin and may result in dermatitis. Eyes may be seriously injured following exposure to the material in any  form.

-
Solution of sodium hydroxide in water produces a great deal of heat. If there is not enough water in the tank when caustic cakes are being dissolved the reaction may cause the solution to spurt out.

3.
Precautions

-
Containers into which caustic is to be run should be absolutely dry and free of acid in order to guard against explosions.

-
Men who may be exposed to caustic soda should wear rubber aprons, rubber gloves, and rubber boots. For eye protection , the  splash proof goggles should always be worn.

-
While transferring / handling caustic, care should be taken to protect eyes and body.

-
Spent caustic solutions should not be let into sewers. It should be neutralised with acid.

4.
First aid 

-
The contact with liquid or  solid caustic soda of sufficient strength is corrosive, contaminated clothing should be removed immediately. The body should be flushed with running water for atleast fifteen minutes.

-
Dilute acetic acid ( 2% or less ) may be used to neutralise the caustic burns.

-
When caustic of any description gets into eyes, immediate and prolonged flushing with water should be done except upon the order of physician, chemical neutralisation should not be attempted.


6.3.13
Carbon tetra chloride 

1.
Physical and chemical properties 



Chemical formula          :    CCl 4   


Molecular weight           :   154



TLV     

      :   25 PPM

-
It is heavy colourless liquid. With characteristic odour, immiscible with water.

-
Maximum allowable concentration is  25  ppm.

-
Inhalation of high concentration of vapour can cause headache, depression, fatigue, loss or appetite, nausea. Inhalation in even small quantities over long periods cause damage to the liver and kidneys.

-
It is powerful degreasing solvent and tends to remove grease from the skin on contact.

-
The liquid irritates the eyes.

2.
Precautions 

-
Avoid the contact with body, eyes and inhaling the  vapour.

-
Rubber gloves, apron, and gas tight clear vision goggles should be used while handling it.

-
In case of high concentration, use air line mask or self contained breathing apparatus.

3.
First aid  

-
Vapour inhaled    :   Remove the patient to fresh atmosphere and give   

                                           artificial respiration, if necessary.

-
Affected eyes       : Irrigate thoroughly with water and obtain medical 

                                           attention.

-
Skin contact         : Drench with water and wash thoroughly with soap 

                                          and water.


6.3.15
Zinc sulphate  

Formula



:
ZnSO4  7 H2 O

Sp. Gravity



:
1.957 at 25(/ 4( C

Melting point



:
100( C, losses  7H2O at 280( C

Toxicology                                       :   
Low toxicity

Uses                                                :          A fungicide

Colour                                             :
Colourless crystals.    Small   needles  





or  granular   crystaline   powder 


Odour




:
Odourless, astringent/metallic test, 

Personal protective equipment 
:  
Wear gloves, apron and gum boot  




while handling zinc sulphate.


6.3.14
Sodium hexameta phosphate 

Synonyms 



:
Hy-phos, calgon

Formula



:
(Na PO3 )6
Mol. Wt.



:
611.9


White powder or flakes are water soluble and insoluble in organic solvents. Posseses sequestering, dispersing and deflocculating properties and precipates protein. 
In very low concentration, it inhibits corrosion of steel and prevents the precipitation of slightly soluble, scale forming compounds such as calcium carbonate and calcium sulphate.

Low toxicity. Upon ingestion, causes nausea, vomiting and diarrhoea, systemic effects are slight. Uses in Corrosion inhibitor in  recirculating water of cooling tower.


Personal protective equipment -Wear gloves, apron and gum boots while handling.

 6.3.15 Phosphoric Acid (H3PO4)
Section 1: Chemical Product and Company Identification

Product Name: Phosphoric acid, 

Section 2: Composition and Information on Ingredients

Composition:

Phosphoric Acid 7664-38-2 85-88

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, . Hazardous in case of skin contact Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath. Severe over-exposure can result in death. Inflammation of the eye is characterized by

redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Section 4: First Aid Measures

Eye Contact:

Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean

shoes before reuse. Get medical attention immediately.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical attention.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It maybe hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or corrosive. Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar, tie, belt or waistband.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Special Remarks on Fire Hazards:

Reacts with metals to liberate flammable hydrogen gas. Formation of flammable gases with aldehydes, cyanides, mercaptins,and sulfides.

Special Remarks on Explosion Hazards: Mixtures with nitromethane are explosive. (Phosphoric Acid)

Small Spill:

Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.

Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal. Neutralize the residue with a dilute solution of sodium carbonate. 
Section 7: Handling and Storage

Precautions:

Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, combustible materials, metals, alkalis.May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong polyethylene inner package.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:

Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits:

Phosphoric Acid TWA: 1 STEL: 3 (mg/m3) from ACGIH (TLV) [United States] TWA: 1 STEL: 3 (mg/m3) from OSHA (PEL)

[United States] TWA: 1 STEL: 3 (mg/m3) from NIOSH TWA: 1 STEL: 3 (mg/m3) [Mexico]Consult local authorities for

acceptable exposure limits.

Chronic Effects on Humans: May cause damage to the following organs: blood, liver, skin, eyes, bone marrow.

Other Toxic Effects on Humans:

Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (irritant), of ingestion, .Hazardous in case of skin contact (corrosive, permeator), of eye contact (corrosive).

Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.

CHAPTER  -  7  
CLEANING & MAINTENANCE OF VESSELS  AND PIPE LINES

7.1
Cleaning of vessels which have contained chemical products and the system of safe working in these vessels 
  
The previous section of these regulations have given the broad controls for the prevention of fires and explosions. A Hot work permit will not be given, until all reasonable and practical steps have been taken to prevent ignition of inflammable mixture of gases. If, for instance, work involving the use of a Naked Light is to be carried out inside a tank which has previously contained an inflammable liquid, the  person who authorizes the  use of a Naked Light in the  tank, that is, the  person signing the Hot work  Permit, must be satisfied that the tank is isolated from all possible sources of inflammable gas or liquid, that it has been freed from inflammable gas and that the work can be carried out in complete safety. These measures are taken not only to prevent the out break of fire and explosion, but also to safeguard the worker from any possibility of injury to health arising from the presence or evolution of toxic fumes.


 Emptying  the vessels prior to isolation 

The vessel must, as much as possible, be empty out of chemicals to some place by means of its normal connections or drain lines. Provided that the vessels is at a safe temperature where necessary,  manhole door may be removed and a flexible hose is inserted to pump to take away the contents. When a portable  pump, operative by electricity,  steam, or internal combustion engine, is used for empty out  a vessel, a Hot work  Permit must first be obtained which must be endorsed by the Shift Incharge giving a safe location for the pump. When bunded tanks containing chemicals, having a flash point of less than 65( C are being emptied, the portable pump must be at outside the tank bund. The frame of the electrical motor and pump must be efficiently grounded , by installing a good earth post adjacent to the motor to which the frame and bed plate of the motor and pump must be electrically bonded, and trailing electric cables must be supported  6  inches off the ground.


Isolation of lines and  vessels 

The isolation of vessels or tanks, including boilers and steam vessels, should be secured by removing a length from each connecting line at its junction with the vessel, and blind the disconnected line. Where this procedure is not convenient,  due to the layout of the  plant, the type of joint or the weight of the line is in question, the necessary isolating may be secured by  insertion of standard spectacle blinds. The  use of single  blind with projecting tabs for blanking, is to be  avoided as much as possible. The permanent  provision, where is possible, of spectacle blinds for this purpose, is recommended. Which ever methods of isolation is used, the  line must be isolated. The vessel to be gas freed, in such a manner as to prevent the retention of pockets of chemicals or gas. In case where it is not possible to isolate a single vessel completely, the most convenient Section of the  plant, which includes the vessel, must be isolated and the rules for cleaning will refer to the whole section so isolated. Where it is necessary for  personnel to enter a vessel for any purpose whatsoever, the  above regulations must be adhered  completely.


Entry  to  vessels

No  person shall be allowed to enter vessel unless (a)  such vessel has a manhole or other means of easy access and has been thoroughly ventilated and tested to be safe for entry,  (b)  such person is wearing suitable breathing apparatus and a safety  harness to which there  is securely attached a rope, the free end of which is held by a person outside the confined space.


It must be necessary to carry out several gas tests, depending on the state of the vessel, and the possible evolution of gas created by the men at work inside the vessel disturbing scale, sludge, etc. where highly toxic vapours are concerned, breathing apparatus must be worn by all men inside a vessel, even though the vessel is apparently gas free as shown by the portable gas indicator.


Gas  freeing 

Before gas-freeing a vessel, great care must be taken when opening up a vessel which has contained chemicals or gas, to prevent a through draft of air, caused by the opening of more than one connection at a time to prevent rapid oxidation. This is to prevent rapid oxidation of  iron sulphur compounds which can generate  sufficient heat to ignite gas or oil, The metal and particularly sludge, at the mouth of the opening, should be kept well doused with water. The shift Incharge, as the user, will select the most suitable method of gas-freeing it, having regard to the facilities available, and to the safety of personnel & plant.


Definite instructions must be given to all members of the section who supervise the gas-freeing of the vessel, and wherever possible, routine operating instructions shall be made available for the members of section. In general, the  following methods are available :-

          
1.
Ventilation with either natural or forced draft.

          
2.
Steaming.

          
3.
Flooding with water to overflowing.

          
4.
Flushing with water.


Great care must be taken in the case of vessels which have contained natural gas, since the corrosive sulphur  present in these products form easily oxidizable iron sulphur compounds , which adhere to the walls of the vessels as scale. During the oxidation of these compounds, heat is generated which, if the oxidation is sufficiently rapid, may raise the temperature of the scale to red hot, and cause the ignition of any explosive mixture of air and inflammable vapour which may be present. Dry air should therefore, be admitted very cautiously to such scales, and forced draft should never be used for the  initial ventilation of the vessel. Steaming or flooding with water must be adopted., The vessel should  then be finally drained  gradually, and the scale, if present, be kept wet with water. When a flexible hose is used for this purpose, its terminal flange must be electrically bonded to the  vessel, and a low pressure water supply must be used.


Purging of plant items, vessels and pipe lines 

         In certain circumstances, it is necessary to remove or 'purge' the gas  from a plant equipments, vessel or pipe line and to replace it by another gas. For example putting refrigeration plant into commission, it is necessary to remove all air from the system. This is done by creating vacuum in the  system and so removing practically all the air. The air remaining in the  system is then diluted with the gas used as the  refrigerant which is then released or purged from the system. This procedure is repeated until the system is free of air.


A plant operating on a gas which may form an explosive mixture if mixed with air. The plant may be purged as described above first with Nitrogen until it is certain that Oxygen content is reduced to less than 1%.


Preparing plant equipment, tanks or pipe lines for the execution of the maintenance work, it is necessary to remove all combustible, explosive or toxic gases from the system.


Purging procedure 

1.
Air, steam, process gas, inert gas or even water may be used for purging a system operating on gas. The supervisor must confirm that the plant concerned can carry the weight of water involved. Before using steam for purging, ensure that condensed steam will have no harmful effects.

2.   
Decide on the  method to be employed , decide on the source of supply. Air supply  generally be provided by an air compressor or blower. Steam supply can generally be arranged from the process steam pipe line or from a portable boiler. Operational gas can be provided from the  plant system. For supplying inert gas, an inert gas generator is to be provided.

3.
Isolate the part of the plant or system to be purged either by closing the appropriate valves or by blind flange. It must be a  rule that no valve may be considered leakproof, if leakage of gas or vapour occurs, it would danger to lives or equipment. In such cases valves must be sealed with an adequate water seal or blanked off.

4.
Never pull a vacuum on a system unless it has been ascertained that it can with stand the external air pressure.

5.
Proceed with purging operation by opening up the  system, exhausting any unwanted gas and introducing the purge gas or liquid.


Testing the system 


Tests should be carried out on the purge gas (other than steam ) to ensure that there is nothing in the purge gas. This should be followed by tests on the gas remaining in the system after the purge gas has been passed through. The system will not be considered as fully purged until unwanted gases have been reduced to a clearly acceptable minimum or eliminated.


Supervision of purging 


Directions regarding purging will usually be given by the Plant Manager. Purging operations should be under the constant supervision of a staff member of the plant concerned atleast Shift Incharge rank.       


Removal of sludge  / scale


After the vessel has been opened up, as much as possible sludge and scale must be removed by means of mechanical method if convenient, by low pressure jets of water. High pressure  jets should not be used because of the danger of building up a static charge. Provision must be made before handing over the equipment for operation.  All  sludge must be removed from site as soon as possible.

   
Artificial lighting in vessels while gas freeing


Where it is necessary to introduce artificial light into a vessel before it has been certified as gas-free, the following standard should be observed.


Portable handlamps of 24 volts, fed from a permanently insulator self-contained handlamps in respect of which a certificate has been issued by the local authority approving its use in chemical atmosphere, must be used.


Permission to use the above form of artificial lighting should only be given after due precautions have been taken to remove gas or vapour.

7.2      Isolation  of  equipment for maintenance 

Pump 

If a pump is to be dismantled for repair, it  must be isolated from its prime mover, and all suction and discharge lines must be  blanked off and if the repair of the  pump is of a minor nature, for example, packing of  a gland, it will be  sufficient to isolate the prime mover & both suction  and  discharge valves to be  closed and the pump must be  drained. 


Compressors

The shift Inchage may agree to isolation of compressors by means of  double valve closure and venting of the intervening space. In this case, it  is essential that the valves are tagged with danger tags, and  should not be opened until the maintenance work has been completed and the compressors handed over for operation. It has been shown by distressing accidents in the past, that the real cause of many explosions and gassing injuries, has been due to failure on proper isolation of plant and  equipment, For this reason, it is required  that isolation work must be given adequate supervision at all stages.

           Isolation of  gas lines or ammonia lines

Before any work is commenced on gas or Ammonia line , work permits certifying isolation of the  line must be obtained by the Maintenance Engineer, in charge of the work, from the shift Incharge. All condition stated in the work permit must be rigidly observed. When cutting a gas line, fire equipment must be kept as near as possible, and  must remain there until the job is over. 


Immediately after the gas  line joint has been cut, the exposed parts must be doused with water and kept wet to render harmless. 


When there is any danger of deposits being present, if a job is left incompleted, both ends of the  line should be securely and properly blanked off with gas tight joints and, when re-opening for work to continue,  open end of the line must once again be doused with water and kept wet.


Any Section of the line which has been removed, must be transferred immediately from the site or alternately flushed with water, and all accumulations of deposit  adequately quenched. Breathing apparatus shall be available at the site where repairs of gas lines are being carried out.

7.3
Isolation  of  plant  and  equipment

The isolation of vessels, tanks, and lines that  have contained corrosive substances, shall be secured by removing a section from each line junctions, with the vessels or tank and by fixing a solid blind flange. Where this procedure is not convenient, on account of the  length of line involved, the necessary isolation may be accrued by removing a valve. It is  essential that adequate supervision should be maintained at all times during the isolation of this type of plant.

          Leakages 

        Where  possible,  the  provision of catch pits,  bund walls, or  other suitable precautions shall be taken to restrict serious results liable to arise through leakage. Catch basins shall also  be  placed under the points in pipe lines from where there is a danger of leakage, especially during maintenance. Every precaution shall be taken to prevent escape of  corrosive or toxic substances, and measures shall be taken for safety, in any such escapes. Adequate steps shell be taken to  render it at safe limit  before it is  discharged into the ordinary drain. 


Covering of vessels

       
When it is not possible to cover a vessel or other structure containing dangerous material, sufficient fencing or other device shall be provided to eliminate all risk of accidental immersion or splashing on any portion of the body of an employee. 

          
Adequate ventilation  shall  be  provided  and maintained  at all  times especially when the corrosive substance involve dangerous gas, vapour, fumes or dust.

          Means  of  escape 

       
Adequate  means of escape  from  building in  the event of leakage of hazardous gas / liquid  shall be provided.

7.4      Safe  working procedure  in confined  area

          
A   confined  space  is a  space in any vessel such as tower, drum, tank, large line, manhole sewer, valve box, sump etc.

          
Hazards

1.
Presence of toxic gases inside the vessels or pipe lines in harmful concentrations.

2.
Presence of  explosive gases and mixtures inside the vessel or pipe line, which may cause an explosion when heated or ignited.

3.
Danger of asphyxiation for want of oxygen for breathing and also by the presence of rich concentration of Nitrogen inside the vessel, in case the vessel had been purged with Nitrogen.

Precautions

1.
Effectively isolate the equipment or pipe lines from the process.

2.
Pipe lines connecting the piece of equipment or pipelines, to be isolated with blind  flanges. Do not rely on valves.

3.
If it is  practicable, one of the connecting pipes should be disconnected and the line part suitably blanked.

4.
The valves, and pipe lines connecting the equipment should be tagged. The tags should not be removed without the approval of the person who had signed it.

5.
The residual gas inside the equipment or pipe line should be vented to atmosphere at safe locations.

6.
The equipment or pipe lines should be purged with an inert gas to remove all the  hazardous gases and should be vented at safe locations. The following purging agents are to be used for the respective hazardous gases.


Hazardous  gases


                     
Purging  agents

Hydrogen






Nitrogen


Enriched  Oxygen





Air


Carbon-dioxide





Air


Carbon  Monoxide





Air


Residual  gas (CO)





Air


Ammonia





Water or  Nitrogen


Naphtha






Steam

7.
The purging should be done till the concentration of the hazardous gas inside the vessel or pipe line is well below the safe limits.

8.
The exist gases coming out of the vessel or pipe line should be checked or analysed for the concentration of the hazardous gas. In case of vessels that had been purged with nitrogen, a wash with air should be given. Nitrogen will not support life.

9.
Proper ventilation must be provided to get minimum  19% oxygen.

10.
Appropriate personnel protective equipments should be worn by the workers entering vessels.

11.
In case of large vessels, workers who enter the vessel should be  required to wear a safety belt with a tail line securely fastened at the top of the vessel and a stand by person must be assigned for the purpose of giving immediate assistance in the event of an emergency.

12.
If fire hazards are present, suitable fire fighting appliances should be kept ready on the spot.

13.
Before starting maintenance works such as welding or cutting get the safety clearance.

7.5      Safe work procedure for maintenance connected with hot works in ammonia pipe  lines  and  vessels.


Hazards

1.
Presence of Ammonia gas or liquid inside the vessel or pipe line in harmful concentration.

2.
Presence of explosive mixtures in or around the pipe lines and vessels.

3.
Danger of asphyxiation.

4.
Inhalation and direct contact of gaseous or liquid ammonia.

Precautions

1.
Effectively isolate the equipment or pipe lines from the process.

2.
Pipe lines connecting the piece of equipment or pipe line, to be closed with blank flanges. Do not rely on valves.

3.
If it is practicable, one of the connecting pipes is to be disconnected and the line part suitably blanked.

4.
The valves and controls connecting the piece of equipment or pipe line should be tagged.

5.
The  residual gas inside the equipment or pipe line should be vented to atmosphere at safe locations. In case of liquid ammonia lines and equipments, it should be drained.

6.
The equipments or pipe lines should be purged with water in case of liquid ammonia or nitrogen in case of gaseous ammonia for removing the residual liquid or gas inside the pipe lines or equipment.

7.
The purging should be done till the concentration reaches the  safe limits.

8.
The exit gas coming out of these lines and equipment should be tested or analysed for ammonia concentration. The atmosphere around the equipment and pipe line should be tested for the presence of explosive mixtures before starting the welding operation.

9.
Adequate ventilation should be provided for men working inside the vessels in case the  welding work are done inside the vessel.

10.
In case of vessels purged with nitrogen a wash with air should be given.

11.
Persons doing the isolation, venting and draining, should wear personnel protective equipments against the inhalation and spillage of gaseous and liquid ammonia. Gas masks with canister or air line masks should be used. In case of liquid ammonia, gas tight clear vision goggles, rubber gloves, rubber aprons and gum boots, and face shield during welding operation should be used.

12.
Suitable fire fighting equipments (CO2  Dry chemical ) should be available on the spot.

13.
Use only the approved explosion proof lights or portable lamps inside the  vessels or equipments during the welding operation.

14.
For  hot work, get the  hot work safety permit and for other work get cold work permit from concern  area  incharge.

7.6    
Safe work procedure maintenance ,connected with hot works in naphtha pipe lines and vessels

 Hazards

1.
Naphtha is a highly inflammable liquid.

2.
Naphtha vapour with air  forms explosive mixture.

 Precautions
1.
Effectively isolate the equipment or pipe line from the process.

2.
Pipe lines connecting the piece of equipment or pipe line to be closed with blank flanges. Do not rely on valves.

3.
If it is practicable, one of the  connecting pipes should be disconnected and the line part suitably blanked.

4.
Part of equipment or vessels requiring any cutting or welding must be disconnected and removed wherever possible to a safe place for execution of such works.

5.
The valves, controls and pipe lines should be tagged.

6.
The residual vapour inside the equipment and pipe line should be vented to atmosphere at safe locations. The naphtha should be completely drained and the equipment or pipe line should be purged with steam to remove the traces of naphtha remaining there before starting welding operations.

7.
The atmosphere around the line or equipment should be tested for explosive mixture.

8.
Adequate ventilation should be provided for men working inside vessels. Air blowers may be used for supplying air.

9.
Persons effecting the venting, isolation and draining naphtha should be required to wear protective equipments like masks, rubber gloves, gumboots, apron etc.

10.
Whenever maintenance is required on the equipment which has contained naphtha, suitable fire fighting equipment (foam and dry powder ) should be kept ready.

11.
Use only approved explosion-proof flash lights and portable lamps inside the equipments and vessels.

12.
Before starting the welding operation, get the hot work safety permit.

7.7
Safe work procedure for naphtha tanks inspection / maintenance 

Objective


There are three numbers of floating roof type naphtha tanks in our premises each having a storage capacity 300 MTS. Since these tanks contain highly flammable naphtha, explosive mixture formation may jeopardise the life and property. In view of the inherent risk the procedure for inspection and maintenance of naphtha tanks is being formulated with the following objectives.

· To create safe conditions for the workers and maintain the same during the pendency of the job. 

· To avoid accidental injuries to the persons engaged for carrying out inspection and maintenance.

· To avoid risk of fire and explosions during maintenance and subsequent damage to company's property.


Scope


The scope of this procedure is entry of personnels by gas freeing, inspection, cleaning of tanks, repairs and maintenance including  hot job inside and outside of the naphtha tank. 


Procedure


The following procedural steps should be followed, 

1.
Emptying, flushing and isolation 

1.1
Empty the tank by transferring its contents to the other tank. See that the roof does not stuck while the level of naphtha goes down. let the roof reset on its support.

1.2
Pump out naphtha to such a level in the tank so that naphtha-air mixture below the roof does not suck in while drawing residual naphtha.

1.3
Wash and  flush the tank and seal, a number of times till the water being drained does not show any sign of floating naphtha.

1.4
Tank washings rich in naphtha should be stored in a pit away from boundary wall (towards northern side of security post ) and let the floating naphtha evaporate.

1.5
No vehicle and spark producing equipment should be allowed in the vicinity during draining and evaporation.

1.6
Isolated by joint braking and blinding of all lines loading to the tank. Isolation by value closing is not adequate.

1.7
All isolated portion of lines towards the tank side should be thoroughly washed or flushed to remove the last traces or pockets of naphtha. Consult drawing for all connections requiring isolation.

1.8
Put safety tags on inlet and out-let valves to the tank so that no one  can open or tamper the same by mistake.

2.
Gas freeing 

2.1
Keep the inner surface including seal of the tank wet and let the bottom sludge remain submerged in water, so that pyrophoric reaction could be prevented.

2.2
Open the roof man hole cover. No metal piece should be allowed to fall inside the tank.

2.3
Test inside atmosphere with combustible gas indicator.

2.4
Flush the tank again if inside atmosphere shows 100% explosive on the combustible gas indicator.

2.5
Open the side manhole covers and connect flame proof fan. Men engaged in the operation of removing the manhole covers and fitting ejection must wear air mask apparatus or supplied air line pressure suit.

2.6
Only non-sparking tools to be used for opening the covers.

2.7
During induced ventilation considerable quantities of vapours will be discharged into the atmosphere around the tank, care must be taken to control entry of all personnels into the area . All persons entering the area at that time must wear gas masks or breathing apparatus.

2.8
Entry of spark producing equipment should not be allowed during air ejection to the tank.

2.9
Carry out explosive vapour mixture tests with combustible gas indicator after an interval of every half an hour.

2.10
Continue air circulation and purging of the tank until the vapour concentration in the tank is negligible.

3.
Entry of personnel and tank cleaning 

3.1
Caution 


The presence of pyrophoric iron in the tank due to sulphur compound in naphtha is a possibility which necessitates exercise of great care during gas freeing operation. In the presence of oxygen, pyrophoric iron may oxidise so rapidly that it glows and under such conditions will ignite an explosive mixture. Therefore, throughout the gas freeing operations, it is necessary.

a.
To prevent as for as possible, the entry of air into the tank until all interior surfaces have been wetted and level of water is maintained at the bottom.

b.
To keep the  internal surfaces of the tank wet until the tank is gas free.

3.2
Remove residual naphtha remaining in the tank as much as possible. If necessary introduce water to facilitate removal of the naphtha and then drain off the water. This should be repeated several times, if necessary, to remove as much naphtha as possible.

3.3
Issue safety work permit after ensuring that all the  steps mentioned at sr. no. 3.2 had been taken.

3.4
Enter the tank with full protective gears like continuous air line breathing apparatus with life lines or plus pressure suit with fresh air connection, PVC suit, gumboots and hand gloves.

3.5
Keep a man standby at the manhole with protective clothing. 

3.6
Use only explosion proof torch or explosion proof hand-lamp for internal inspection.

3.7
Use only non-sparking tools till it is certain that tank is free from explosive mixture. 

3.8
Persons entering the tank should not wear synthetic clothes and shoes with nails.

3.9
Sludge removed from the tank must be kept-wet until it can be buried or kept in a safe place.


4.
Hot work in naphtha tank 


Hot work like welding, cutting, soldering, spark producing, open flame and sand / grit blasting should be done only after ensuring that all steps under gas freeing had been taken and safety work permit is issued.

4.1
Erect partition wall of corrugated GI sheet or 28 wire mesh so that hot spark should not travel towards other tank which is full with naphtha. Minimum height of the partition wall should be equal to the height of the tank in case of outside hot work. 3 meter high wire mesh partition wall may be sufficient if work is to be done only inside the tank.

4.2
Carry out explosive mixture test with combustible gas indicator inside the tank and surrounding area after every half an hour. Stop work if combustible gas indicator shows reading more than 5% of the lowest explosive limit.

4.3
Keep water hose and fire extinguisher ready for use.

4.4
Keep stand-by fire guard during the currency of the hot job.

7.8
Safe work procedures and practices for catalyst replacement from vessels under inert atmosphere.


Introduction 


Reduced catalyst is having oxidising properties and needs to be taken out and fresh catalyst is to be charged under inert atmospheres. Catalyst charging can be done by using CO2, nitrogen or any other inert gas. Normally nitrogen is used as inert gas in the vessel so that catalyst can be removed or charged safely. 


Unloading and loading of catalyst from confined space  involves various safety measures and strict adherence is a prime requirement. Safety work procedures are detailed as under.

Safety measures to be taken due to inert gas atmosphere in vessel



Hazards and safety measures 

· Inhalation of excess quantities of nitrogen gas may cause deficiency in oxygen with the risk of death or unconsciousness.


Precautions - If oxygen level is below 20% by volume, air supplied breathing apparatus should be used and a second person similarly equipped should attend.


First aid - Remove the affected person to fresh air give artificial respiration if he has stopped breathing refer for immediate medical attention.

· Liquid nitrogen in contact with skin may cause frostbite.


Precaution - Wear cold insulating gloves / protective clothsand face shield.



First aid - In case of frostbite, do not remove contaminated clothes. Rinse skin in plenty of water and call a doctor.


Some safety hints.      

· A most important point is that asphyxiation by nitrogen does not cause any discomfort and hence there are no warning symptoms.

· Lack of awareness may be that one cannot smell or feel lack of oxygen, in the same way that other can smell or feel. Such lack of awareness may  result in  a spillage of liquid or an escape of vapour.

· Loss of consciousness occurs without warning. There is often no time to escape if exposed to such atmosphere.

· When work is not being carried out, vessels, containing nitrogen should be closed either by replacing the manhole or putting light cover across the entrance to prevent unauthorised entry.

· Access to the area surrounding the vessel under nitrogen should be restricted by using barriers or rope. Warning signs should also be displayed to indicate the presence of nitrogen and its potential hazards.

Loading & unloading of catalyst 
3.1
The approach to the vessel is strictly restricted to the identified persons of production, maintenance and safety department only.

3.2
Gas masks should be provided on top of the vessel with regular air supply from breathing air line system and alternate air supply from air cylinders must be provided for interruption free air supply.  The warning instrument for early warning of interruption of air should be provided with air line supply. 

3.3
Before approaching the vessels the gas mask is to be worn by three persons. Two persons will enter in the vessel, which is in inert atmosphere. The third person will stay near the manhole to keep a constant watch on the person inside the vessel.

3.4
No one should approach the man-way without a mask.

3.5
In case of regular air supply failure, the persons inside the vessel should come out of the vessel for safety. Entry is permitted only after regular air supply is established & confirmed from a responsible person.

3.6
The fourth person on top of the vessel is a stand by at the air supply control, which used for the persons inside the vessel. Communication can be established  through communication system.

3.7
A first aid oxygen mask is to be kept on top of the vessel. The compounder should be available on top of the vessel. An ambulance with medical officer should be kept ready near the vessel.

3.8
A portable platform and a crane has to be readily available at site for transporting the injured person from top of the vessel to the first aid post in case of an accident.

General  safety measure to be taken.


Communications 


Loading and unloading activities under inert atmosphere 

· Gas masks with speech diaphragm enables two persons to talk to each other or the communication system for clear communication massage between the persons inside the vessel and the persons out side the vessel, should be installed. The system must be reliable and it should be checked before use for it’s failure free functioning.  The group involved on top of the vessel must be thoroughly familiar with the codes. A practice and understanding among the group is essential before making entry into the vessel.

· Telephones outside the vessel, both at the top and bottom are to be provided. Their function is to be tested and then only maintenance activities are to be carried out.

· Vessel entry permits are to be issued whenever entry into the vessel is made after checking the quality of the air inside the vessel. A laboratory technician should be available at site for drawing the air sample and giving the result without delay.


Fire and safety crew. 

· Fire tender with crew is to be available at close proximity to attend any emergency situation.

· Designated fire and safety personnel earmarked for the above job   should be available at site.


First  aid facilities.

· A temporary first aid post is to be manned by a paramedic with necessary bandages and medicine round the clock.

· An oxygen cylinder and a make shift bed is to be made available at site to attend any emergencies that may arise due to inert atmosphere.


Alternate arrangements 


All the activities of the catalyst replacement are very critical, hence alternate arrangements for nitrogen, breathable air and power supply are to be made before starting the job. Their availability & quality is to be assured and hooked up to the regular supplies so that all the jobs can be carried out without interruption and safety.

7.9 
Safety procedure for  Radiography

· keep the Radiography Camera and source in a separate storage room under lock and key when not in use.

· Ensure that there is no seepage of water in the Pit.

· Provide warning signs at the entrance of the room.

· The radiation level out side the storage room should not exceed 0.05 MR / hr i.e 2.0 MR / Week.

· The storage room should be located in isolated area.

· The log book must be maintained regarding the movement of radiography source and cameras.

· As far as possible, the field radiography should be carried out during night only.

· A suitable area around the radiation source to be cordoned off as per the nature and strength of the source and unauthorised entry should be strictly prohibited during exposure.

· The radiation levels, along the cordon off area,  should be monitored by a suitable survey meter.

· The Radiation warning symbols should be posted all along the cordon.

· The concerned radiographer must be present physically , outside the cordoned area during the exposure.

· The operation personnel should be rotated so as to minimise individual radiation dose.

· Camera should be operated from behind.

· All exposure should be planned and executed in minimum time.

· A log book with details i.e Date, Model and Sr.No of Camera, Nature and strength of the source, Name of the user, Location of use, Type and total Numbers of exposures given, Time of use, Remarks etc. must be maintained by the owner of the source/camera.

· The source should be handled by BARC certified personnel only.

· All concerned personnel must wear TLD / monitoring badges on chest / Wrist.

· Always keep the TLD / monitoring badges in a radiation free area/room.

· In case of loss of source or damage to camera, the suspected area of loss should be immediately cordoned off and entry in the area should be strictly prohibited. Extensive search should be carried out near store, working sites, scrap dealers, near by river, ponds etc. by the owner of the source / camera.    

· If the source is not traceable in spite of an extensive search, the following steps should be followed.

(I) Public Announcement - Display appropriate banners around suspected location of loss with drawing / photo of source assembly / camera and message about harmful effects due to missing source.

 If this attempt fails, local announcement through news papers, radio and T.V should be made by the owner of the source/camera.

(ii) Intimation to Government and municipal  Hospitals - If the missing source is not traced within 8 to 10 days, inform all Government and municipal hospitals in the area about the missing source, seeking their help in identifying any possible radiation injury cases.

(iii) Information to local police  - The owner of the source/camera must lodge a complaint with the local police regarding the loss and of theft is suspected for seeking police help in order to identify the culprits.    

· If efforts to locate the source fail, immediately information by Telephone/ telegraph should be sent to the Head, Division of Radiography Protection,  BARC, Mumbai.   

ea cordoned off  who are not concerned in the work being executed.

o
When work has to be done on roofs, towers or any other lofty position without guards, ensure the use of safety belts/ harness. Make suitable safe platform or scaffolding with hand railing and toe-plateCHAPTER    8  
SAFETY WORK PERMIT PROCEDURE

8.1
Introduction


A safety work permit is a form  to be completed by concerned individuals so as to ensure that everything is reduced to be in safe condition before a job is started and maintained at safe condition during the currency of the job.


A safety work permit is a mandatory document and nobody will in any circumstances, override the authority of the  safety permit for the purpose of  putting  equipment into operation, which is placed out of action under the authority of safety permit.

8.2
Types of safety work permit

1.
Safety work permit  (hot work / vessel entry )

2.
Safety work permit  (cold work )

8.3
Jobs requiring safety work permit

1
Safety work permit ( hot work / vessel  entry )

· Jobs capable of producing life and/or fire hazard.

· Any hot work such as welding, cutting, soldering, open flame, sparks producing grinding, chipping etc. to be carried out in fire hazard area or near equipment / pipe line carrying inflammable liquid or gas and ammonia.

· Any work to be done involving  the use of flame / spark adjacent to tank / vessel containing inflammable liquid or gas and ammonia and also in empty bag storage area.

· Any work to be done involving open flame, welding and cutting in any parts of factory area by out side agency excluding controlled fire permitted in writing by fire and safety section.

· Any civil jobs or the jobs involving excavation, road cutting,  use of mixture or vibrator, breaking and dismantling walls and structure, sand blasting etc. In fire hazard area or near the  equipments/pipe lines carrying inflammable gas / liquid.

· Any work involving entry or personnel into tank or vessel / confined space containing inflammable, toxic, poisonous and corrosive liquids and gases.

· Any work involving entry or personnel into drainage well / pits or sump.

2
Safety work permit ( cold work ).

· Any work to be done above  2.5  meters height from working floor level including painting.

· Any work to be done which involves toxic, poisonous, corrosive or inflammable liquid or gas hazard.

· Any work to be done involving steam hazard.

· Any work be done involving any hazard which is capable of producing danger to life.

· Insulation and coating work on pipe lines.

· Any work to be done in factory area (except in MCCs & sub stations ) involving electricity hazard.

· Any work to be done on over-head traveling crane tracks.

· Any work to be carried out in/on electrical installations at all  mccs, sub station and on transformers which is capable to produce electricity hazard.

8.4
Issuing authority 


The issuing authority is the person who holds overall responsibility of the area in which the work is to be carried out.


For safety work permit (hot work / vessel entry ) & (cold work )
	Shift engineer / incharge
	He will issue the permit if the work is to be carried out within the area of his control. In case of hot work/ vessel entry, the permit is to be approved by Manager / Sr. Manager.

	Maint. engineer

(Workshop / Elect / Inst.)
	He will issue the permit if the work is to be carried out by out side agency within the workshop of his control. If hot work is involved the permit is to be approved by Manager / Sr. Manager.

	Dy.Mgr/ Manager(Electrical) 
	He will issue the permit if the repair & maintenance or cleaning work is to be carried out in / on electrical installation at all MCCs, sub station & on transformers

	Civil engineer
	He will issue the permit for civil work if the work is to be carried out in the area other then the plant/section's battery limits. This will be approved by Mgr./Sr.Mgr if it involves hot work.

	Dy. Manager (Stores )
	He will issue the permit if the work is to be carried out in the area of his control including the scrap yards. The permit will be approved by Mgr./ Sr. Mgr. In case of hot work.


8.5
Permittee  


The Sr. Engineer / Engineer or other officer of IFFCO who will be supervising and /or executing the job.

Safety work permit may be initiated by the following personnel.

	Maintenance Engineer
	If  work is to be  done at his instance, he will send duly filled in "safety work permit request" in the prescribed proforma to permit issuing authority. If no permit is needed for the job, endorsement will be made on the request form by the issuing authority.

	Production Engineer
	If work is to be done at his instance, he will send the work order. On receipt of the same maintenance engineer will issue the safety work permit request and obtain safety work permit from production engineer.



	Contractor supervisor
	If work is to be carried out by the  contractor, safety work permit request will be issued by the concerned engineer / section incharge operating the specific contract. Permit will be issued on the name of the person making the request.

	Any other officer
	Who is executing any work in the factory premises which is capable to produce the life and/or fire hazard.


8.6
Classification of area 


For the sake of convenience and distinct identification, the following area of the factory premises will be considered as high fire hazard area  for the issue of the safety work permit 

(
Area under control of the ammonia section, urea section, utility section, off-site section and B & MH section. This includes area through which the pipe lines containing inflammable liquid / gas and ammonia are passing.


The following area of the factory premises will be considered as low fire hazard area  for the issue of the safety work permit 

· All  other area of factory premises other then high fire hazard areas.

8.7
Performing   work under safety work permit


The following list details some of the special safety precautions to be observed when work is to be performed under safety work permit.

a.
When in doubt, be on the safe side and be prepared to meet any eventuality.

b
This permit does not release the issuing authority or the permittee from his safety responsibility.

c
Issuing authority is responsible to ensure compliance of safety measure listed by him in the permit. Permittee is responsible for compliance of all safety measures  to be taken before starting the job as marked (*** ) in permit.

d
Permittee must return the permit to issuing authority on completion of the job.

e      Issuing authority should not issue the permit beyond his duty hours. Safety work permit will be reviewed and renewed at the beginning of each shift. It should not be made valid for more than 24 hours. 

f
The safety work permit will be issued after the receipt of "Safety work permit request" on the printed proforma if work is initiated by agencies other than the safety permit issuing authorities mentioned at para 8.4

g
If more than two agencies are involved on a single equipment, each should be issued a separate safety work permit.

h
Where there is the possibility of fire hazard, be prepared to deal with an outbreak of fire. First aid fire fighting appliances and running water hose  should be kept ready before starting the job. 

i
When there is the possibility of gas or vapour hazard, purge the system and ensure that a gas test is done. Be prepared for rescue work. Use respirators, or have them in readiness.

j
Where there is the possibility of a hazard of corrosive burns, be prepared for emergency treatment. Ensure the availability of apparatus for water flushing of personnel or immersion of personnel in water and keep running water hose in readiness.

k
When working on electrically operated equipment, ensure beyond all doubts, that the equipment cannot be energised in error. It is not sufficient to break open switches and or remove fuses. The switches must be locked on the out position and the fuses locked up and tagged suitably. Ensure that equipment cannot be energised through another circuit.

l
Ensure full and complete isolation of adjacent plant connected with the plant being worked on. It is not sufficient to turn the valves. They must be isolated by blind flanging.

m
When working on steam lines, the line being worked  should be  isolated by blind flanging . If  the lines are not isolated, the use of asbestos gloves and apron should be enforced. Danger tags to be provided on isolated valves.

n       Wherever possible cordon off area when work is proceeding on safety work permit and put up notice boards indicating work being carried  out under safety permit. Rigidly exclude personnel from ars.

p
If it is necessary for personnel to enter the drains, ensure that nothing harmful will be let into drains  during the time when personnel are working there. Ensure that the atmosphere is tested before the personnel enter the drain. Use air line or breathing apparatus and safety belt with life line. Maintain an observer above with means of communication to personnel below. Have rescue apparatus ready as required.

q
Whenever it is necessary for personnel to enter in tanks or vessels, ensure adequate purging if required. Ensure that atmosphere is tested and free from noxious substances before the entry of the personnel. Use fresh air apparatus and some one with safety belt and life line. Have the  rescue apparatus  ready.

r
Where it is necessary to work on crane tracks, make absolutely certain that the crane locked out of action and the electrical leads are dead.

s
Where it is necessary to work on rail tankers or wagons, apply brakes and put car blocks to prevent inadvertent movement of the wagons on the rail track.

8.8
Permit withdrawal while work is in progress.


If any abnormal condition arised which necessitate the stoppage of work and withdrawal of permit, the permittee must return the permit to issuing authority. The issuing authority must investigate  the cause of withdrawal and check that the work has been left in safe condition. If the work is to be restarted, the permit can be re-issued or endorsed but if any condition have changed the  new permit should be issued.

8.9
Extension of validity period.

Validity of the permit can be extended by the issuing authority only during the tenure of his duty hours but it should not be extended beyond  06.00Hrs.  on the following day in any case. In other words, a fresh permit will be required for the same job on the next day.

8.10
Endorsements.


Any endorsement on the permit is the responsibility of the permittee who must ensure that the information on original and copies remain identical through out the period of validity of the permit.

8.11   
Safety permit form / books.

Printed safety permit form / books are available with Fire & Safety section.
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INDIAN FERTILISER COOPERATIVE LTD.

Paradeep UNIT

SAFETY WORK PERMIT REQUEST

INDIAN FARMERS FERTILISER COOPERATIVE LIMITED.

Paradeep UNIT

NO :

                         





F&S/F/15

COLD WORK PERMIT










Date :

Issued to : ____________________________________________________

Plant  ________Location ___________________Equipment _____________

Nature  of  work ________________________________________________

	Tick the job to be carried out i.e. Painting /Opening of lines / Equipments /Insulation / Excavation  other  
	Date of issue -------------------

Time of issue -------------------


Note : tick (        ) whichever is applicable.

	1. 
	Has equipment been drained ?
	YES / NO / N.A

	2. 
	Has equipment been purged with inert gas ?
	YES / NO / N.A

	3. 
	Has equipment been thoroughly steamed  ?
	YES / NO / N.A

	4. 
	Has equipment been flushed with water ?

	YES / NO / N.A

	5. 
	Has equipment been blinded off ?

	YES / NO / N.A

	6. 
	Has equipment been ventilated with air ?

	YES / NO / N.A

	7. 
	Has electrical isolation been done  ? If Yes Tag No. _____

Dt._________ Name ___________ Sign________

	YES / NO / N.A

	8. 
	Has Prod. Safety tags been attached  ? If Yes Tag No. ___  Dt._________ Name ___________ Sign________
	YES / NO / N.A

	9. 
	Removed Oil , Grease, Rags , Grass etc, from Surrounding 

area and Sewers/ Drains are free from combustible.
	YES / NO / N.A

	10. 
	Shield Against Flying Sparks Provided  ?

	YES / NO / N.A

	11. 
	Portable equipments properly grounded  ?
	YES / NO / N.A

	12. 
	List of special precautions and protective garments. ---------------------------------



	Validity
	06 .00 to 14.00 Hrs.
	14.00 to 22.00 Hrs.
	22.00 to 06.00 Hrs.

	AREA
	SIGN.

	
	
	

	OPTR.
	NAME
	
	
	

	SHIFT
	SIGN.

	
	
	

	INCHARGE
	NAME
	
	
	

	PERMITTEE
	


PERMITTEE COPY

F & S CONTROL ROOM COPY

OFFICE COPY

INDIAN FARMERS FERTILISER COOPERATIVE LIMITED             

Paradeep UNIT                                                    

Hot work / vessel entry Permit

No:0001 










F&S / F / 14
Issue date________Time_____​​___
Issued to : __________________________________________________________________

Plant______________Location__________________________Equipment_______________

Job to be done ______________________________________________________________

Electrical isolation :-  Electrical  department  has  certified  that  the machine/ equipment is Isolated from every source of electrical hazard. vide tag no . __________ Signed _________ 

Name____________ Designation__________(please attach stub of the tag )

	NOTE :  tick in YES or NO if question does not  apply  tick  not  applicable  ( NA)

	1. Have process connections/equipments been positively isolated/ blinded/ disconnected ?
	YES /NO /NA

	2. Has equipment  been ventilated/ drained/ depressurised ?
	YES /NO /NA

	3. Has it been electrically isolated form sub/ station ?
	YES /NO /NA

	4. Has welding set earth lead been grounded at the job ?
	YES /NO /NA

	5. Have process safety tags been attached / Tag No's ? ..................................
	YES /NO /NA

	6. Have equipments and all pipelines been cleared/ purged/ flushed/ with water/ steam/ inert gas ?
	YES /NO /NA

	7     Has gas test been done ? Explosimeter test Result _________sign ____
	YES /NO /NA

	8. Is adjacent area, sewers/ Drains/ Hydrocarbon pits properly covered and safe to work nearby ?
	YES /NO /NA

	9. Can spark ignite/ damage, electrical/ inst. cables in that area ?
	YES /NO /NA

	10. Can this work be done other than the use of flame ?
	YES /NO /NA

	11. Can this equipment be removed from the building ?
	YES /NO /NA

	12. Has the fire & safety department been informed  ?
	YES /NO /NA

	13. Is it safe to do this work  ?
	YES /NO /NA

	14. Special precautions ( overleaf ) :-_____________________________________________________



	Validity
	06 .00 to 14.00 Hrs.
	14.00 to 22.00 Hrs.
	22.00 to 06.00 Hrs.

	Area
	Sign.

	
	
	

	Optr.
	Name
	
	
	

	Shift
	Sign.

	
	
	

	Incharge
	Name
	
	
	

	Mgr / Sr. Mgr
	

	PERMITTEE
	Name :                                Desig. :                                 Sign :


AFTER COMPLETION OF JOB :

Particulars of the job done______________________________________________________ Permit hand over after  completion of the job by___________________ Design.__________






    Date_______________         Time    __________

Electricity made available : Equipment /Machine energised by___________Design._______

Vide work order   no. _____________ Date_____________Time _________

Permittee copy / F & S control room copy / Office copy

	I. Issuing authority should not issue permit beyond his duty hours.

	II. This permit does not release the issuing authority or the permittee from his safety responsibility.

	III. Issuing authority is responsible to ensure compliance of safety measure listed by him in the permit.

	IV. Permittee must return the permit on completion of the job.


GENERAL GUIDELINES FOR ISSUE OF SAFETY WORK PERMIT

	1.0  PERMIT ISSUING OFFICER :- Following officers will be authorized to issue safety work permits 

	1.1  COLD PERMIT
	Shift Engineer

	1.2 HOTWORK ( NON HAZARDOUS )
	Shift Engineer

	1.3  HOT WORK (HAZARDOUS )
	SM/ Manager after initial checking by Shift I/C

	1.4  VESSEL ENTRY
	SM/ Manager after initial checking by Shift I/C

	2.0  PERMIT EXECUTIVE OFFICER :- Following officers will be responsible for safe executing of the work - DY.MANAGER (MAINTENANCE) / Sr. Engr. Or any other officer supervising the work.

	3.0  FOLLOWING SAFETY APPLIANCES WILL BE USED WHEN REQUIRED.

	3.1  GAS MASK-AMMONIA, ACID VAPOURS AND CARBON MONOXIDE ETC.

	3.2  FRESH AIR HOSE, COMPRESSED AIR. BREATHING APPARATUS, AIRLINE MASK.   

	3.3  SAFETY HELMET.

	3.4  FACE SHIELD-PLASTIC

	3.5  GOGGLES-ACID/ALKALI PROOF GOGGLES, GRINDING-CHIPPER GOGGLES.

	3.6  EARMUFFS/EARPLUGS

	3.7  APRON/SUIT-PVC/LEATHER/ASBESTOS

	3.8  GLOVES-RUBBER/ASBESTOS/LEATHER/CANVAS/ELECTRICAL/COTTON

	3.9  GUMBOOT-RUBBER/NITRILE-8

	3.10 SAFETY BELT, SAFETY HARNESS.

	4.0  USE THE FOLLOWING TOOLS AND TACKLES WHEN REQUIRED

	4.1  24 VOLT HAND LAMP WHICH PROPERLY GUARDED

	4.2  USE OF NON/SPARKING TOOLS

	4.3  USE  OF   SPECIFIED   TOOLS  FOR WORKING ON ELECTRICAL SYSTEMS

	5.0  KEEP THE FOLLOWINGS IN READINESS FOR USE IN EMERGENCY

	5.1  RUNNING WATER HOSE

	5.2  A  BUCKET OF WATER

	5.3  FIRE EXTINGUISHERS

	5.4  PROPER RAILING AND SCAFFOLDING/PLATFORM TO BE PROVIDED

	5.5 WORTHINESS OF TOOLS AND LIFTING TACKLES TO BE CHECKED BEFORE STARTING JOB.

	6.0  FOLLOWING GENERAL PRECAUTIONS SHOULD BE OBSERVED.

	6.1  EARTHING OF WELDING MACHINE SHOULD NOT BE CONNECTED  WITH INSTRUMENT, 

       ELECTRIC CABLES OR S.S TUBING/PROCESS PIPELINES, WHICH IS IN USE

	6.2  GET THE ATMOSPHERE TESTED FOR EXPLOSIVE GAS AFTER  30 MINUTES

	6.3  DON’T BRING  ANY  INFLAMMABLE  MATERIAL IN THE VICINITY OF THE JOB.

	6.4  REMOVE INFLAMMABLE AND  UNWANTED  MATERIAL AFTER THE COMPLETION OF THE JOB.

	6.5  WATCH  THE  AREA  FOR  15 - 30  MINUTES  AFTER COMPLETION OF THE JOB.

	6.6  CORDON OFF THE AREA DURING THE CURRENCY OF THE JOB.

	7.0  IMPORTANT

	7.1  WHEN IN DOUBT, BE ON THE SAFE SIDE AND CONSULT THE SUPERVISOR

	7.2  BE PREPARED TO MEET ANY EVENTUALITY

	7.3  IN CASE GAS LEAK OR EXPLOSION OCCURS TAKE IMMEDIATE ACTION, INFORM SHIFT

       INCHARGE

	7.4  IN CASE  OF GAS LEAKAGE OR FIRE DIAL FIRE STATION 2222 / 2366 .

	7.5  IN CASE OF DISASTER/EMERGENCY THIS PERMIT STANDS CANCELED


CHAPTER   -  9  

TAGGING PROCEDURE.

9.1
Introduction  


Tagging and locking procedure is intended to protect workmen from injury, equipment from damage and to designate abnormal situations. It is, therefore, necessary that when plant or equipment is laid-off for defects, maintenance work or inspection, the required valves and equipments should be properly isolated mechanically & electrically and “DANGER” tags affixed.

9.2
Type  of  Tags 

Serially numbered printed “DANGER” Tags in two different colours will be used by the department as detailed here under 

	1.
	Red colour “danger” Ttg
	To be used by electrical staff for isolation of electrical equipments. 

	2.
	Yellow colour “danger” tag
	To be used by  production staff for all isolations done by them.


9.3 
Responsibility  of  tagging 

Responsibility of  tagging lies on the  production department and by electrical staff if isolation has been done by them. Service staff is responsible for tagging the local switch.


 Example - Maintenance of pump 
1.
On request from operation department for isolation of pump motor, electrical staff will affix Red danger tag on the  main switch at MCC after isolating the pump motor. Fuses should be got removed depending on the hazards.

2.
Production staff will isolate the suction / discharge sides of pump and affix Yellow colour  “danger” tag..

3.
Maint. staff will then verify the isolation of electrical switches done  electrically by pressing the local push button and isolation of lines done by production staff.

9.4
Tear - off  stubs 
· The electrical staff will tear-off (detached) the stub filled in all respects from the danger tags affixed by them and handed over to production staff.


· The production staff will tear-off the stubs filled in all respects from the danger tag affixed by them. The production staff will hand over the electrical and production stubs to service (maint.) staff along with safety permit if required.

·  The service staff will start job only after receiving above stubs.

9.5
On  completion of job

On completion of the  job, the service (maint.) staff will return the  production and electrical stubs to production staff after ensuring that the job site is in safe condition. 


The production staff will remove the tags affixed by them after matching the serial number of stubs. The production staff will return the electrical stubs to electrical staff with request to energise the equipment if necessary.


Electrical staff will remove the tag affixed by them after matching the serial number of stub and energise the  equipment if necessary.

9.6
Important guidelines 

1.
“DANGER” tags must be filled in all respect. The instructions not applicable should be crossed out.

2.
All tags should be properly secured and should remain affixed untill the job is complete in all respects and event of loss of stub, the tag should be removed jointly by senior staff of production and senior staff of services (maint) at the site after ensuring that the men and machinery are safe. Both of them will then endorse REMOVED WITHOUT STUB and sign on the tag.

3.
When more than one crew is detained to work on the same equipment separate set of tags must be used  by each section/crew engaged on the job.

4.
All defaced tags due to long use or handling should be replaced by a  fresh tag with all relevant entries and signature and word “DUPLICATE" there on.

5.
Tag once used should not be reused.

6.
If the service staff feels, more safe, he may provide a lock on the local push button also.

7.
To ensure effective isolation of an H. T. Motors, its 3.3 K.V. circuit breaker has to be drawn out minimum upto “TEST” position.

8.
After removal of the tags, the stubs should be stappled with respective tags and put in the locked box provided for the purpose.

9.
Security of stubs is the safety of individual and the service staff is responsible to return it to appropriate  authority on completion of job.

[image: image6.jpg]


 Paradeep Unit

MAN     AT   WORK

            DO   NOT OPERATE




This Switch No. _________________________________

                                    Tag fixed by   ___________________________________




Date______________________ Time ________________




Purpose of  isolation_______________________________




_______________________________________________




_______________________________________________






Signature____________________________




P.No._______ Name_______________________________




________________________________________________




3386




STUB OF TAG




Tag fixed on switch No. ___________________________




at_______________________hrs.  On________198______




P.No.__________________Signature__________________




________________________________________________







IMPORTANT






BEFORE STARTING THE  JOB






ENSURE ISOLATION BY






PRESSING LOCAL SWITCH

        
                                DANGER
               

                 







MEN   AT WORK






DO NOT REMOVE THIS  TAG







DO NOT  OPERATE







SEE OTHER SIDE





________________________________________

             


_________________________________________





TAG REMOVED AT  _____________hrs.





On_________________________20





P.  No.______________Signature______________

                                            __________________________________________





STUB  SURRENDERED





at_____________Hrs.  On_______________20





P.  No.________________Signature______________





____________________________________________

AFTER    COMPLETION     OF  JOB         ENSURETO  RETURN  THIS  STUB
CHAPTER   -  10

ACCIDENT INVESTIGATION  &  REPORTING PROCEDURE

10.1
Objectives 

Even though we take preventive measures, there are possibilities of occurring minor or major accidents due to unsafe act and / or unsafe conditions. To prevent the reoccurrence, it is  necessary to know exactly how and why accident  occured. This knowledge has to be obtained by detail investigation of the each case of accident whether major or minor.


The same time, it is also important that occurrence or accident is promptly and effectively reported  to all authorities so as 

-
to take  immediate corrective measure to eliminate  reoccurrence.

-
to ensure first - aid treatment and hospitalisation of the victim.

-
To comply statutory requirement of Factories Act - 1948 and Gujarat Factory Rules -1963.   

10.2 
Scope 

The scope of this procedure is to cover

-
The injuries resulting from accident / occurrence arising in the course of employment to all employees / contractor workman.

-
Dangerous occurrence resulting in damage to equipment / machinery / plant and building etc.

10.3
Responsibilities 

First-hand information 
Whenever any accident / dangerous occurrence occur, no matter minor or major, the fellow employee or victim himself will inform about the  incident to supervisor / shift incharge.

1.
Supervisor / shift incharge / area incharge 

On hearing or seeing the accident, he will

-
Inform plant dispensary incharge and request for ambulance.

-
Arrange to send victim to plant dispensary and ensure the medical treatment.

-
Take necessary measures for checking subsequent injuries or damage due to same cause.

-
Inform F & S Contro Room at 101 /4600 )/ JtGM(E&S) and concerned Sectional Head/ Chief Manager.

-
Inform concerned HOD Jt.GM (9937238343)/DGM, if the incidence is serious.

-
Keep the evidence intact for investigation.

-
Fill in the part - I of injury on work report available with incharge of plant dispensary and hand over same back to him.

-
Carry out the preliminary investigation and fill up the investigation form received from F & S section and send the original immediately to JtG.M.(E&S)/AM(F&S).

2.
Shift fire & safety officer / inspector 


On hearing about the accident from concerned section,

-
He will rush to the accident site and provide all necessary help to rescue the victim to dispensary from site.

-
He will inform Safety Officer/ AM(F&S),  and JGM(E&S).

-
He will carry out preliminary investigation of  the Accident and fill up the Fire / accident preliminary report.

3.
 Safety Officer / Fire Inspector/AM(F&S

On hearing about the accident.

-
He will rush to the site of the accident if the accident is major / serious in nature.

-
He will receive the  detail information of accident and report to JGM(E&S) and ED (9937238341).
-
If required and the accident is reportable under Factories Act, he will inform Inspector of Factories, District Magistrate and Officer Incharge Police Station, Kalol.

-
He will carry out detail investigation along with concerned sectional head and fill up the form No. 21 of reportable accident and submit the same to ED for signature and onward submission to Asst Director (F&B) immediately.

-
He will maintain accident register for reportable accidents in form No.29 for inspection of Factory Inspector.

-
He will put up a note to Jt. General Manager / General Manager for constitution of  inquiry / investigation committee if the accident is reported to Factory Inspector as per Act or the incidence is  of serious in nature and submit the investigation report with the remedial measures to prevent the reoccurrence.

4.
Factory medical officer / incharge factory medical center 

On hearing about the accident,

-
He will immediately direct the ambulance to the site of the accident to bring the victim to plant dispensary. If the case is serious, he will rush to the spot to administer necessary medical aid at site.

-
He will give necessary medical treatment and arrange for specialised medical treatment, if  felt necessary, at Ahmedabad or Kalol.

-
He will fill in part-II of form ‘injury on work report  ‘ and send the original copy to fire & safety control room and second copy to concern HODs.

5.
Sr. Manager/CM/DGM/JGM ( concerned section ) 

On hearing about  the accident,

-
He will rush to the spot/site of the accident if the accident / incidence is of serious in nature.

-
He will ensure the medical facilities / treatment in consultation with medical staff on duty.

-
He will inform concerned HODs and G.M if not informed.

-
Advice the concerned engineer / shift engineer to implement the immediate remedial  measures to prevent reoccurrence.

-
He will implement the corrective action / remedial measure suggested by inquiry committee / fire & safety section after investigation.

6.
DGM (P&A) 

On hearing about the accident,

-
He will direct CMO and welfare officer to ensure the medical treatment and all other necessary facilities to victim and his family members.

-
He will keep liaison with Factory Inspector, Police Inspector Kalol, District Magistrate and insurance company.

-
He will process the case for compensation and send form No.39 to insurance company  for payment of compensation to victim.

7.
Executive Director/General Managers  /  Jt.  General Managesr 

On hearing about the accident,

-
He will direct concerned HODs and DGM (P&A) to ensure all available help to victim and his family.

-
He will inquire about the accident and it’s cause.

-
On recommendation of JGM(E&S), he will constitute the investigation / inquiry committee to investigate the incidence and to suggest the remedial measures for preventing reoccurrence.

-
He will direct the concerned HODs to implement the remedial measure revealed  from the investigation to prevent reoccurrence.

INDIAN FARMERS FERTILISER CO-OPERATIVE LIMITED.

Paradeep- UNIT

INJURY ON WORK  REPORT
This form is to be filled up immediately after the Accident / Dangerous occurrence.
PART - I

TO BE FILLED IN BY SHIFT INCHARGE / SUPERVISOR AT PLANT DISPENSARY

Name of the victim  - Shri/ Smt.





  Age -


Pers. No -


  Designation -


  Section -



Date  & time of accident -









Exact location of the accident -









Injury sustain to victim while -










Supervisor / Shift incharge 










      Pers . No.

KINDLY REMEMBER TO INFORM FIRE AND SAFETY SECTION

PART -  II

M E D I C A L  R E P O R T

Should be immediately filled after first medical treatment and copies sent to concerned section.
The injured has been attended by me at plant dispensary on 

 at 

 Hrs.

The nature and extent of  injury. 








He is referred to hospital / doctor 


















CMO / shift ncharge











Pers. No.

c.c. Original to JGMM (E&S)

 ( To be filled in Quadruplicate )

FIRE / ACCIDENT PRELIMINARY REPORT

	Name of  Accidentee___________________________________
	Date of  occurrence / accident  ________________________________

	
	

	Pers. No.___________________  Card No  _________________
	Brier report of occurrence / accident  ___________________________

	
	_________________________________________________________

	Designation  ________________  Age. ____________________
	_________________________________________________________

	
	Call received at  __________________Time turn out ______________

	Exact location of accident.  ______________________________
	

	
	Name of the  plant / section. __________________________________

	Date  & time.  ________________________________________
	

	
	Time taken for extinguishment.  _______________________________

	Shift hours / O. T.  _____________________________________
	

	
	Time turn in  _________________Approximate loss Rs._____________

	Name of Dr. / compounder who attended the   Injured. _________
	

	
	Media used for extinguishment. ________________________________

	Rest advised  for                                                              Yes / No.
	

	
	Cause of occurrence / accident  _______________________________

	Refered for further treatment                                           Yes / No.
	_________________________________________________________

	
	_________________________________________________________

	Loss time / No. loss of  time                                           Yes / No.
	_________________________________________________________

	
	_________________________________________________________

	Expected  loss of time involved. __________________________
	

	
	Nature of injury  ____________________________________________

	Agency : Code No. ____________________________________
	_________________________________________________________

	
	

	Part of the body - Code No. _____________________________
	Suggestion for prevention  ___________________________________

	
	_________________________________________________________

	
	_________________________________________________________

	MGR ( Fire  & Safety )
	Signature of  F&S Inspector. / Shift Incharge(F&S)



INDIAN FARMERS FERTILISER CO-OPERATIVE LTD.     NO.
ACCIDENT INVESTIGATION REPORT

All condition leading to the accident should be reported truthfully. The ldea

is not to fix the blame on person but to avoid similar accidents in future.


  Accident_______________________________,________20           ._________________Hrs.




Location

         Date

 
Time

A C C I D E N T   I N V O L V E S 


   PERSONAL  INJURY  ( ( Check one  or both ) (    PROPERTY DAMAGE  

IF PERSONAL INJURY WHO WAS

   
IF PROPERTY DAMAGED WHAT WAS

Injured Mr._______________________________
Damaged _____________________


His designation_____________P. No. _________
Plant / Area ____________________

Deptt. / Section____________________________
Nature of Damage_______________

Nature of injury____________________________
Estimates of Rapairs_____________

Describe how the accident occurred

______________________________________ _______________________________________

______________________________________________________________________________

What was done unsafe

______________________________________________________________________________

______________________________________________________________________________

What was Defective or unsafe

______________________________________________________________________________

______________________________________________________________________________

What  Immediate corrective Action taken

______________________________________________________________________________

______________________________________________________________________________

What other corrective steps should be taken to prevent recurrence

______________________________________________________________________________

______________________________________________________________________________
Engineer / Shift incharge





Sectional head / HOD

Date_________Time__________hrs.



Date_______Time______hrs.

To SM. ( Fire & Safety )

ORIGINAL



TO BE  FILLED IN TRIPLICATE.

CHAPTER  - 11

CONSTITUTION OF  SAFETY COMMITTEE


IFFCO Paradeepl  have two tier safety committee system to provide safe and fearless working conditions at working place, which enhanced the moral of the employees resulting higher productivity without  any accident i.e. safe production.

11.1
Shop floor safety committee 

Work place safety committee is better platform for putting foundation of good safety culture. It raise the safety consciousness among all cadre of employees who are directly involved in operation and maintenance of equipment. They are the right persons who knows better about the hazards at the work place hence they can suggest effective measures to remove it. We can achieve best safety performance by involving them in suggesting measures to make safe  and fearless work place through shop floor safety meeting.


All the shift engrs. / shift incharges / maint area incharge will hold the safety meeting with all the members of his group (staff working under him) atleast once in month. The shift technicians (elect. mech and inst. ) may be included with concerned shift engineer of production department.


Employees of each category will participate in this meeting and will be free to give their suggestion to improve safety standard, plant health, elimination of unsafe act and unsafe conditions.


Minutes of the meeting will be recorded by concerned incharge in enclosed proforma and same will be sent to F & S section through their sectional head and departmental head with action initiated or with remarks  for onward action required. Concerned incharge will take necessary action for implementation of good and sound suggestions. They will issue necessary MWO for carry out the jobs and report completed and pending jobs.

11.2
Central  safety committee 


As per Section 41-G of Factory Act and Rule 68- Y of Gujarat Factory Rules, it is necessary to constitute central safety committee to promote co-operation between the workers and management in maintaining proper safety and health at work and to review  periodically the measures taken in that behalf.


The committee should be consisting of following members,


1.
Factory Manager – Executive Director

Chairman


2.
All  GMs & JGMs                                            
Member


3.
Heads of the departments



Member


4.
JGM  ( E&S )    




Member Secretary


5.
All HoD Head (P&A)/ DGM (P&A) 

Member


6.
All Sectional Heads             


Member


10.
CMO/CSO





Member


11.
AM (F&S) / Safety Officer



Member 


12.
Rep. of workmen      



Member


To provide safe working conditions and to motivate / educate the employees about safe system of work, the  function of central safety committee are as under.

A.
Assisting and co-operating with management in achieving the  aims and objectives as outlined in Safety, Health and Environment policy.

B.
Dealing with all matters concerning with safety, health and environment and to arrive at  practical solution to encounter the problem.

C.
Creating safety awareness amongst  all employees.

D.
Suggesting and implementing educational training and promotional activities on safety for employees.

E.
Discussing reports on safety and environment survey, safety audit, risk assessment etc. and implementation of the recommendation made.

F.
Nominate committee to carry out safety survey and identifying cause of accident.

G.
Discussing suggestions on safety and environment for its implementation.

H.
Discussing all accident / dangerous occurrence and its remedial measures and  suggesting proper action plan to prevent reoccurrence.

I.
Discussing the suggestion made by various work place safety committees for its implementation where ever possible.

J.
Discussing, issuing the policies and directives on safety matters and see that they are implemented.


Central safety committee will meet once in two month and minutes of the meeting will be circulated to all members by Sr. Manager (F&S) for implementation of decisions made by the committee.

INDIAN  FARMERS  FERTILISER  CO-OPERATIVE  LIMITED

Paradeep Unit

Plant  / Section :_______________  


Date : ___________

Sub  :  Minutes of Shop Floor Safety Committee Meeting


The  shop floor safety committee meeting was held on ___________at _____________
Hrs. The following members were present.


1.





6.


2.





7.


3.





8.


4.





9.


5.




        10.


The following safety points were discussed 

	Sr. No.
	Description points
	Action initiated / 

remarks
	Comments of sectional 

Head

	
	
	
	

	
	
	
	















Shift Incharge

Shop floor safety committee


Section head/Deptt.  Head/Jt GM(E&S)
CHAPTER   12

SAFETY IN WELDING, CUTTING AND IN USE OF GAS CYLINDERS


A weld is defined as a local coalescence of metal where in coalescence is produced by heating to suitable temperature, with or without the application of pressure, and with or without the use of filler metal. The filler metal may have a melting point,  same as the base metals (as in arc or gas welding) or it may have a low melting point, but above 427(C. This definition includes brazing, but excludes soldering.


Welding and cutting operations, if not properly supervised and controlled, expose operators, helpers, and nearby workers to the common hazards of materials handling. In addition to injuries from slips, falls and dropped or falling objects, there may also be a high frequency of eye injuries, infections, burns, and lifting injuries. From the stand-point of property damage, the fire hazard is the most serious.

12.1
Common hazards


The welding process has  number of hazards in common, the extent of which varies from process ot process, in addition to their own particular hazards. The common hazards  are,

A
Light rays


B.
Electric shock


C
Toxic  gases and fumes


D
Scattering of hot particles


E
Fire


F
Hazards of gas shielding

Light rays

Arc / gas welding and cutting operations produce infrared and ultra violet radiation which can burn the eyes and skin. Permanent damage to the lens of the eye may result from looking directly at a powerful ultra-violet source without eye protection. Ultra-violet light can also produce burns on the skin. This light can also decompose chlorinated hydrocarbons such as trichloroethylene and perchloro-ethylene to form highly toxic substances.


The only serious effect of infra-red radiation is that of heating the tissues with which it comes into contact. Thus if there is no skin burn, there is unlikely to be any harm done.


The main precautions required which apply particularly to inert gas shielded arc welding are -


Eye protection - Tinted goggles or spectacles with side shields, or screen / helmet to be worn so that the eyes are not exposed to the direct rays.


Skin protection - All parts of the body exposed to strong ultra-violet radiation should be covered with clothing. Clothing liable to generate static sparks, e.g. nylon, should not be worn.

Electric shock 

Although the open circuit voltages employed are not high, they cannot be neglected as a hazard. The work is normally earthed (grounded) and the welder can also become earthed. When changing electrodes, setting up work or changing working conditions, the welder can readily be exposed to the open circuit voltage. The danger is the greatest when he is sweating. Welder should aim to keep themselves insulated both from the work and from the electrode and holder. They should never allow the bare  part of an electrode or holder to touch their bare skin or any wet clothing. Electrodes should never be changed with bare hands or wet gloves or when standing on wet floors or grounded surfaces.

Toxic  gases and fumes

All welding and cutting operations result in the production of a certain amount of smoke and atmospheric contamination. In most cases fumes are harmless although sometimes they may be irritating in confined and ill-ventilated space, the effect is deprivation of air.


It is desirable to provide means for removing fumes and enhancing ventilation when welding takes place in such confined spaces. Only when ventilation is poor and the fumes of the arc abnormally heavy, some uneasy symptoms, such as stuffiness, is felt by the welder. The remedy is adequate ventilation.

           Iron fumes


Iron oxide in the form of fine dust is one of the natural constituents of arc welding fumes when iron or steel is being welded. This is not harmful.


Oxygen and  Ozone 


Due to the Electric arc, a portion of the Oxygen is converted into Ozone which has a peculiar odour. Presence of Ozone may give rise to symptoms such as dryness and roughness of the throat and constriction of the chest. Ozone is one and a half times as dense as Oxygen. The amount of Ozone in the air is depends on the distance from the arc and it is not considered harmful  to the welder.


Carbon monoxide


It is colourless and odourless gas and can be  dangerous even in very small quantities. Under normal condition of the arc, the Carbon Monoxide content is so low which is extremely difficult  to detect it.


Nitrous fumes


In arc welding, chemical reaction of oxygen and nitrogen takes place and result is production of nitric oxide and other higher oxides of nitrous. In heavy concentrations these have an irritating effect on the lungs. Concentration in the vicinity of the arc ranges from 1 to 3 PPM, which is well within the threshold limit of 5 PPM.


Zinc fumes 


Inhalation of zinc fumes produces the disease known as ‘metal fume fever’. dryness of throat, tightness in the chest, vomiting accompanied by sudden temperature rise are the symptoms. The attack normally lasts not longer than 24 hours.


Welders should wear respirators while welding galvanized iron. Ventilation should  be adequate in confined spaces. Threshold limit of zinc oxide fumes has been laid down as 5 mg./cu.m. of air.


Lead and Cadmium fumes 


Cadmium fumes are much more dangerous than zinc fumes and constitute a  far more serious health hazard. When welding cadmium bearing alloys, good ventilation is essential. Although lead fumes are even more dangerous than those of cadmium.


Scattering of  hot particles 

The welder should be protected from flying pieces of slag while chipping by wearing  chipping goggles. He should wear leather apron, gloves and leg guard to protect from scattering of hot particles  of metal, slag, etc.


Fire 


Special precautions must be taken to prevent sparks or hot slag from welding and cutting from reaching combustible floors and other materials. Sparks from welding can travel  10 m or more. The more important precautions are listed below.


When welding or cutting has to be done in hazardous areas where flammable materials are present, a ‘work permit’ system should  operate.


When welding or cutting has to be done near combustible materials and neither the work nor the combustibles can be moved, the latter should be covered by fibre glass / asbestos curtains or metal sheets. Spray booths and ducts should be cleaned to remove combustible deposits.


Where welding or cutting has to be done over wooden floor, the floor should be cleaned and those parts where sparks or hot metal  may fall should be covered by metal sheet or some non combustible material. Some-times the floor may be wetted, providing that electric welders can be protected against any additional shock hazards.


Cracks or holes in floors, walls and other openings through which hot metal or slag could fall or pass, there by creating a hazard, should be covered with sheet metal or other non-combustible material.


Where it is necessary to weld or cut near to wood or other combustible material which cannot be removed or protected, a fire watcher equipped with suitable extinguisher should be posted near the operation, and he should watch it for half an hour after the job is completed to check that there  is no smll fires.


When welding or cutting has to be carried out on tanks, drums, etc. that have contained combustible materials, they should be purged properly.


Hazards of gas shielding


Gas shielded arc welding requires a supply of argon, helium or carbon dioxide which is fed through a torch or gun to surround the electrode. These gases are supplied in cylinders. Ventilation must be sufficient to maintain a normal oxygen concentration for the welder to breath.  Both argon and carbon dioxide are heavier than air and will settle in pits. Positive ventilation is therefore needed when such welding has to be done in pits and confined spaces.

12.2
Gas welding and cutting 

Gas welding and cutting involves the use of oxygen, acetylene and other gaseous flues, cylinders, hoses, and torches. Oxygen is supplied in steel cylinder at 139 kgs. / sq.cms. or sometimes as a liquid at low temperatures to be gasified on the consumer’s premises.


Combustible materials burn more rapidly in oxygen than in air and any slightly smouldering material, such a cigarette end, will burst into flames in a stream of oxygen. Oxygen also forms highly explosive mixtures with acetylene. Oil and grease may ignite and burn in the presence of pure oxygen, and must never be applied to oxygen cylinders and fittings. Acetylene is supplied in cylinders which are completely filled with an approved porous material impregnated with acetone in which acetylene is soluble, generally under a pressure of 1.5 kgs/ cm2. Acetylene itself is explosive and cannot be handled safely on its own at pressures above 1.2 kg/sq.cms. It is liable to detonate, forming carbon and hydrogen in the complete absence of air or oxygen. This restricts its use in under water welding.


12.2.1
Gas cylinders 


General precautions 
1.
Never use cylinder to contain any other gas than specified one.

2.
Never use cylinder as rollers or supports even if they are considered empty.

3.
Cylinders must have valves closed, valve plug inserted and protective caps in place at all times except when connected for use.

4.
Never apply direct heat to any part of a cylinder to raise the pressure or to open the frozen valves. If valves become frozen, apply  warm  water.

5.
Safety devices in cylinder must never be removed or tampered with.

6.
Never permit oil or grease or any other readily combustible substance to come in contact with oxygen cylinders.

7.
Every valve cap or cover on a cylinder should be provided with a vent of such size as to prevent any gas pressure inside the cap cover.

8.
Every cylinder containing compressed or liquefied gas should have its valve securely closed so as  to prevent leakage.

Handling of cylinders 

1.
Cylinder must be handled with great care. They must never be  mistreated, dropped or permitted to strike  each other.

2.
Never use a lifting magnet to handle cylinders.

3.
Cylinder may be handled by cranes or pulley blocks only. If required carry one at time in proper cargo sling.

4.
Valve protection cap should never be used for lifting cylinders.

5.
Cylinders to be transported by truck should be laid horizontally on floor of the truck. Proper fastening arrangement or cradle should be used to prevent them from bouncing  about or striking each other. The cylinders  may be kept vertically if secured with special fastening. The tail gate of the truck should be closed and secured during transport.

6.
Gas cylinders may be rolled on the bottom edge for short distance. They should never be rolled horizontally.

7.
Do not handle oxygen cylinders with oily hands or gloves.

Storage Of Cylinders 

1.
Cylinders should be stored in a cool, dry, well ventilated place.

2.
Cylinders should be protected from accumulation of ice and from exposure to continuous dampness.

3.
Full and empty cylinders should be stored in different places to avoid mix up.

4.
Do not place the cylinders near elevators or gang ways or in locations where heavy moving objects may strike or fall on them.

5.
Never store the cylinders near highly inflammable materials as gasoline, waste etc.

6.
Cylinders must not be placed where they might form a part of electrical circuit.

7.
Avoid placing cylinders beneath moving  machinery, cranes or belts. Also where there is posibility of falling oil or grease,  which may promote an explosion or fire. If needed, cover them with tarpaulin or other means of shelter.

8.
Oxygen cylinders should never be stored in an unventilated enclosed space alongwith containers holding other flammable gases such as hydrogen cylinders or acetylene.

Withdrawing gas from cylinders 

1.
Do not stand in front of gauges when opening the discharge valves. If the pressure increases suddenly, it may destroy the gauge and blow the glass and part of gauge out, in the front side.

2.
The discharge valves on cylinders should be opened slowly and care should be taken to avoid straining or damaging them by the use of hammer or the wrong size of wrench.

3.
Never transfer gas from one cylinder to another nor mix gases in a cylinder.

4.
Liquid Ammonia is withdrawn with the cylinder laid horizontally with  the butt end raised approximately-2” and the valve outlet pointing up.

5.
Never withdraw all the gas from an oxygen cylinder. Cylinders must always show a small positive pressure, when returned for charging.

Maintenance and hydraulic testing of cylinders 

1.
After undergoing repairs involving the cylinder should be subject to hydraulic pressure test before passing on to charging.

2.
Before starting any welding work on a cylinder, it should be ensured that the cylinder is completely empty and free from any residual gas.

3.
No maintenance work should be  carried out when the cylinder is filled with gas.

4.
Before carrying out hydraulic pressure test on cylinders, every cylinder should be thoroughly cleaned and examined externally for surface defects, corrosion and foreign matter.

5.
If internal rust or foreign matter is observed, the cylinder should be heated to a temperature of not exceeding 300( C and again cleaned and examined prior to the hydraulic test.

6.
Any cylinder which fails to pass the hydraulic test or which for any other reason is found to be unsafe for use shall be destroyed or rendered useless.


12.2.2 Hoses

Correct hose colours are black for oxygen and red for acetylene and other fuel gas. The hose should not be much longer than needed for the job, and care must be taken to prevent it becoming tangled or kinked. It must be protected from being run over and it is usually preferable to suspend it overhead high enough to allow unrestricted traffic to pass underneath.


All hoses should be  periodically examined and tested for leaks by immersion in water with normal working  pressure inside. Hoses must be protected from flying sparks, hot slag, grease and oil, and should be stored in a cool place. When parallel lengths of oxygen and fuel gas hoses are taped together for convenience, not more than 10 cms. in every 30 cms. length ( or 4 inches in every foot ) should be  discarded.


12.2.3
Torches 

Only torches made by reputable suppliers should be used. Cutting torches differ   from  welding   torches,  which  have  two  oxygen  valves,  one  for  the 


premixed heating jet and one for the oxygen cutting jet.


Two type of welding torches are in use, the injector type, in which the acetylene is drawn into the mixing chamber by the velocity of the oxygen, and the medium pressure type where the acetylene is supplied its own pressure to the mixing chamber.


The following precautions apply to the operation of torches 

1.
Make sure that the welding head, tip or nozzle is correctly chosen for the job, and screw  it firmly  into the torch.

2.
Before disconnecting a torch from the hose, shut off the gas at the regulators, never by crimping the hose.

3.
To discontinue cutting or welding for a few minutes, shut only the torch valves., when stopping for half an hour or longer, close oxygen and fuel cylinder valves, open torch valves to relieve gas pressure in hoses, and release pressure adjusting knob of regulator.

4.
When lighting a torch, use a gas lighter, not a match, and point tip in a safe direction away from anyone.


12.2.4
Backfire and flashback 

Backfire is a momentary retrogression or burning back of the torch flame, into the welding or cutting torch tip accompanied by a loud popping sound and also accompanied by the immediate reappearance or the complete extinghishment of the flame. Flash-back is the retrogression or burning back of the flame into or beyond the mixing chamber accompanied by a  hissing or squealing sound and a characteristic smoky, sharp pointed flame. A flashback can move as fast as 110 m/second.


A  flash back can occur in oxygen hose as well as in Acetylene hose.


Major causes of back fire 

1.
Back fire is caused due to holding the torch tip to close to the work or allowing hot slag to build up on the tip.

2.
Backfire occurs when the torch is operated at lower pressure than required for the tip used for cutting purpose.

3.
Backfire occurs when the tip is overheated.

4.
Backfire occurs by an obstruction in the tip.

Major causes of flash back 
1.
A flashback occurs when the torch tip clogs or fuel line pressure drops. When this happens,  there is reverse flow of the  fuel gas (acetylene ).

2.
Non-use of check valve.

3.
Sometimes the non-return valve ( check valve ) is fouled by tiny particles of foreign material and in that case the non-return valve does not seal tight to stop reverse flow of gas which can carry flame along with it back from the torch.

4.
Flashback and subsequent explosion occurs when damaged tips are used.

5.
Flashbacks occurs when cylinder valves are turned off before turning off the torch valves.

6.
Flash-back occurs when the torch valve is not turned off when the cylinder is empty.

7.
Sometimes flash-back is due to an incorrect acetylene or oxygen pressure.

General causes of back-fire and flash-back

1.
Improper lighting procedure.

2.
Excessive oxygen pressure.

3.
Insufficient acetylene supply.

4.
Sharp kinds in the hose.

5.
Pinched, cut or burned hoses.

6.
Failure to purge hoses and torch, before lighting the torch.

7.
Tips that have been cut back more than 20 mm or that have the holes enlarged.

8.
Porous or leaky hoses.

9.
Leaky torch valves, or valve that cannot be closed tightly.

10.
Dirt in the  hoses or torch.

11.
Loose connections

12.
Defective regulators.

Precautions to be taken to prevent back-fire

1.
Never hold the torch tip too close to the work.

2.
Never allow hot slag which is formed while cutting the metal to build up on the torch tip.

3.
Never operate the torch at pressures which are lower than the  required pressures for the particular torch tip used.

4.
Never allow the torch tip to heat.

5.
Always clean the tip of the  torch before using the same for  cutting purpose.

Precautions be taken to prevent flash-back
1.
Before  lighting the torch, first clear the lines.

2.
Always change the cylinders by first closing the regulations and clearing the lines.

3.
Never use damaged tips.

4.
Never turn off cylinder valves while torch valves are open.

5.
Turn off the valve when the cylinder is empty.

6.
Always turn to stop the flashback before it reaches the fuel source by closing the torch valve  valves immediately

Precautions to be taken when back-fire occurs 

1.
Close the torch’s oxygen valve and then the acetylene valve immediately.

2.
Eliminate the cause of backfire.

3.
Open the torch’s oxygen valve for a seconds to blow out the torch.

4.
Relight the torch and start the work again.

Precautions to be Taken when Flash-Back Occurs 
1.
Close both the oxygen and acetylene cylinder valves immediately.

2.
The very important things is that in case of flashback, do not change setting of torch valves or regulator adjusting screws.

3.
Do not crimp or squeeze hoses to stop a flash-back  as fire can be in the hose and it can explode in your hands.

12.3 
Electric welding.

12.3.1
Inspection of welding  leads

The regular safety inspection and repair of all welding leads will be the responsibility of the Electrical Engineer. This includes trailing cables between machines and the job in hand.

12.3.2
Low tension welding  leads 

Low tension welding leads must be carried on tressles or other suitable supports and maintained at least 6 inches whenever practicable clear of the ground. In instance where welding leads trail near tanks or sumps containing oil, reinforced rubber leads must be exclusively used and the use of armoured cable in such cases to be  discontinued. Low tension leads are provided in standard lengths. In case where one length is in - sufficient to connect machine to the job, two or more lengths may be joined by the Electrical Engineer whenever practicable.


When two or more leads are being used in a confined area, the corresponding leads must be paired and, as far as possible, the crossing of pairs with one another or with any single lead should be avoided.


The flexible lead connecting the electrode should be well insulated and heavily protected against damage and kept in good condition. Special attention should be paid when it enters the electrode holder, generally through the handle, this being the area  where the insulation is likely to become defective through heat constant bending.


12.3.4
Connecting and disconnecting  leads

The electrical engineer will be responsible for connecting and disconnecting high tension leads from the main supply through suitable plug boxes to all welding transformer and generator sets.


12.3.5
Earth and welding connections 

For all AC welding transformers, the neutral point of the low tension side, and for D.C. welding generators, the negative leads must be earthed adjacent to the equipment before work commences. See fig. 12.1


This connection should be agreed  by the electrical engineer who may use a permanent earthing point or arrange in conjunction with the production engineer for the installation of a temporary earth pipe. 


Under no circumstances  pipe lines or structure shall be used for earthing. 


12.3.6
Earthing purposes

In addition to the above. each welding operator must have a  lead from the AC welding transformer neutral or the D.C. generator negative connected as near as possible to the point on the work on which welding is to be carried out. 


12.3.7
Electrode holders.

Electrode holders must not be placed on the ground when at rest. To avoid creating an earth circuit in the vicinity, wooden rests available for this purpose should be used. The electrode holder should be provided with a handle of tough non - ignitable insulating material so constructed that the welder cannot touch any live part with the hand with which he holds i.e. there should be guard disc of insulating material between his hand and the projecting live portion beyond the handles. 


Only properly constructed holders shall be used. Gloves are not to be relied upon as a protection against shock, the primary purpose of gloves being to protect the hands from the radiation from the arc and from the sparks.


12.3.8
Injurious effects of arc radiations 

The injurious effects of the radiation from the arc on the eyes and skin from which it is necessary to protect the worker, whether direct or alternative current is employed. The effect of looking at an unscreened  arc, even from a considerable distance for a few second only, can causes extremely painful, symptoms  however, do not appear immediately, but usually seen after four to eight hours after exposure. Symptoms are a feeling of sand in the eyes, accompanied by intense pain with occasional temporary loss of vision. Recovery is generally complete in 24 to 28 hours, and there are no permanent effects .


The length of exposure to the rays necessary to produce the eye symptoms described above is very short, a more flash being sufficient.


12.3.9
 Protective glass and screens 

It is of great importance for the  welder and his mate to protect their eyes with the screens, goggles, spectacles or helmets  provided. Not only must he think of his own protection, but also of other workers in the vicinity. The work must be effectively screened from other workers, by using the screen provided for this purpose.


Gloves and Gauntlets-Gloves and gauntles are required for shielding the hands and arms from the rays and are made of leather or same other non-ignitable material.

 
Aprons - Leather or asbestos aprons should be worn to give protection from sparks and heat radiation.

       
Boots - Where there is a risk of electric shock, rubber boots should be worn, otherwise welders should wear safety boots.


12.3.10   Hot  metal 


The necessity for protective clothing depends very much upon the position of the arc in reference to the welders body. For some classes of welding, for example where the welder is standing on the bench, the hand screen and gauntlets may provide sufficient protection. If there is above the level of his shoulders, or as is the case sometimes, overhead, complete protection for the head, arms and upper parts of the body is necessary.


12.3.11   Chipping of slag

A common source of eye injury lies in the process of chipping away the slag which covers the weld when coated electrodes are used. In these circumstances, the helmet with double screen should be used, one screen consists of a clear safety glass window while the other contains a glass which absorbs arc radiations. The screen can be simply adjusted to bring either or both screen into use. Alternatively, a clear safety glass goggle may be worn in conjunction with the use of a hand screen.


12.3.12   Fumes and high temperature 

Work in confined spaces such as a vessel, boiler or tank, requires special consideration apart from the risk of electric shock. In addition to the high temperatures associated with this work, fumes are given off which have an irritating effect and steps must be taken to fit the particular circumstances so as to ensure a supply of fresh air.

CHAPTER - 13  

SAFETY IN   USE  OF ROPES, CHAINS AND SLINGS


The use of fiber ropes  made of natural fibers and synthetic fibers and also wire ropes, chains and slings depends largely on the properties and characteristics of the  ropes and  chains that closely match the requirements of job.

13.1     Precautions  in  the  use  of  ropes

1.
Fiber ropes should be stored in well ventilated place away from water, oils, fumes, chemicals etc. in such a manner so as to avoid formation of kinks.

2.
Never exceed safe working  load (SWL) of rope.

3.
Inspect ropes frequently to assess its condition.

4.
Avoid using wet ropes or twists/knotted pattern.

5.
Keep it away from hot work such as welding and cutting.

6.
Rope and cable should be protected with pads or blocks where it is  taken around sharp edges.

7.
Avoid the use of ropes which show excessive wear which may have been weakened due to exposure to the elements or to chemicals. Test ropes at the time of installing and weekly once afterwards.

8.
A  competent person check for wear of the crown wires, broken wires, nicking and lubrication.

9.
To prevent rust and corrosion, rope should be stored in dry, cool and protected locations free from sand, dust, dirt etc.

10.
Ropes stored in location where, there may be acid fumes, the ropes should be treated with lubricants.

13.2     Precautions in the  use of chains

1.
Avoid overload / shock / impact / jerk loading.

2.
Whenever chain is  subjected to shock or impact loading, it must be immediately inspected before putting back to use.

3.
Use pads / packing for sharp corners to avoid bending stresses to links.

4.
Never shorten a chain while twisting, knotting or with nuts and bolts and avoid crossing of chain. (capacity will be reduced ).

5.
Use only alloy steel chain, never exceed SWL.

6.
Never use make shift arrangement / low carbon steel to splice broken piece of alloy steel.

7.
Never revert alloy steel chain links. They must be replaced by manufacturer.

8.
Never allow to heat / temper the alloy steel chain. (the capacity will be reduced )

9.
Never hammer a chain either to strengthen or to force links in position.

10.
Never use a chain when the links are locked or without free movement.

11.
Inspect regularly for excessive wear.

12.
Take out of service defective chain links -- elongated, corroded and twisted.

13.
Maintain log book for each chain  or chain sling.

14.
There should be provision for identification of chain and stamping of SWL on chain.

13.3     Precauations in use of  slings


The safety of a sling assembly for special or ordinary uses is determined by the following factors, 

-
Use of rope or chain and fittings of suitable strength for the load

-
The method of fastening  the rope or chain to the fitting.

-
The type of sling such as single or three leg, the kind of hitch etc.

-
Regular inspection and maintenance.

13.4     Other precautions

1.
Check the slings and  hooks for defects, dirt and girt.

2.
Never use a sling that has stretched or a hook that has begun to straighten. Take defective equipment out of service immediately.

3.
If one sling in a set needs repairs, discard the entire set.

4
Distribute the load equally on the lags of a sling.

5.
See that slings are not kinked, twisted, knotted, corroded or rusted.

6.
Do not drag, throw or drop slings.

7.
When releasing the sling, make sure they are entirely free from the load.

8.       There should be provision for identification of chain and of chain sling

           Note - The above rules are over and above the statutory inspection laid down 

                      under the Factories Act and Gujarat Factories Rules there in. 

CHAPTER    14  

SAFETY IN USE OF HAND TOOLS AND PORTABLE POWER TOOLS

14.1
Hand tools 


A large number of injuries are caused by hand tools. Most  of them are not very serious, but long periods of absence from work may be necessary if the  injury becomes infected. The main  causes of these accidents are the use of unsuitable tools, misuse of tools, poor maintenance and improper storage.


About 18% of all industrial injuries result from hand tool accidents. Minor injuries-cuts, abrasions and contusions-caused by contact with a tool or a chip are very common. More serious and deep puncture wounds, too often occur.


Hand tools accidents can be analysed as follows :


1.
Use of wrong tool.


2.
Incorrect method of using tool.


3.
Defective tool.


4.
Ignorance and lack of knowledge.


Use of wrong tool 


The supply of suitable tools is not sufficient to meet the demand, and in other cases, a tool in excellent condition is used for a purpose for which it is not designed. See fig -14.1.  For example


1.
Pipe used on ordinary spanner or Allen key for leverage.


2.
Spanner used for hammer.


3.
File used as drift key to remove drill from drill chuck.


4.
Screw driver, chisel used for pulling nails and putting apart wooden planks.


5.
Chisel and knife used as screw driver.


6.
Spanner, Allen keys used with packing.


Incorrect methods of using tools 


Even though the hand tool is in excellent condition, the way it is used is equally important.  See fig - 14.2 and 14.3    For example .

1.
Allen key - Tightening of clamp bolt of tool part- If the operator does not take care of cleaning or making the Allen bolt free of chips, even though proper Allen key and Allen head is available, he is sure to invite accidents.

2.
Chip removal hook or wire - Even though proper hook or wire is available, if the operator remove the chips while the cycle is on in multi tool machines, without taking care of encircling of chips on tool post or clamp bolts, such act will lead to severe accidents.

3.
Hand saw - placing thumb, which is commonly deserved practice leads to a cut.

4.
Screw driver - Holding the component on one hand and driving the screw with the help of a screw driver with the other hand. Because of the force or torque, the screw driver can slip, and can cause injury to the hand.

5.
Files - without a handle, is an  invitation to accident.

6.
Chisels - because of improper grip, stroke.


Accidents caused due to incorrect methods can be curbed through proper supervision and realisation of hidden danger in its use.


Defective tools 
Following are the defects that are very common in hand tools. See  fig - 14.4. 

1.
Chisels,  punches - mushroomed or chipped heads - chisel too short for hand grip - improper tempering mushroomed head.

2.
Nail pullers - One Jaw broken, mismatch due to wrong rivetting.

3.
Files - using without handle, bent or broken tang.

4.
Hammers - loose, split or rough handles, chipped or mushroomed heads, improper or missing wedge.


5.
Screw drivers - split, broken or rough handles, chipped or bent blade or bent shank.


6.
Wrenches - worn or sprung Jaws.


 Ignorance and lack of knowledge 


Best example of clarifying the above point is ratchet handle. Use of double ended spanners and Allen keys in limited or congested space is very common. By working in this way, the volume of work is increased and the chances of accidents are more.


Another example can be of the transportation and packing industries which are flourishing but use of nail pullers is still hardly seen.

14.2
Portable power tools

Many accidents occur because the casing of portable electrical apparatus (such as power drills, hand grinders ) are carrying mains voltage as a result of some defect inside the apparatus. Accidents have also been caused by defects in the socket, the plug or the flexible cable. When a person touches on electrically charged object, there may be a serious, even a fatal accident if the voltage is above a certain level or threshold. The generally accepted thresholds are : three phase and earthed neutral alternating current, 240 Volts ;  single phase alternating current,  24 Volts and direct current  110 Volts. As the mains voltage of electrical installations is higher than this threshold, special precautions must always be taken when using portable electrical apparatus.


One essential measure to prevent accidents of this kind is the earthing of casing. This can be done by having an extra wire, inside the cable, attached to a third pin in the plug which is connected to a good earth through the socket. This method is not, however, completely reliable because the electric cable of portable apparatus is often carried or dragged about and sometimes laid on floors, and it is liable to be trodden on or otherwise maltreated with the result that some times a wire breaks. If the earth wire is the one affected, the break is often not immediately discovered ; and if subsequently  internal fault develops in the appliance, the casing may become live, and the next time the appliance is used the worker may receive a severe shock. The broken earth wire may even touch one of the live wires and cause the casing to carry mains voltage. Therefore, it is necessory to provide  wire as  described above, in addition to attaching one loose wire to the casing of the apparatus and the other to an earth point. This type of earthing is more reliable, but its efficiancy depends on the worker, since he is responsible for attaching the second earth wire before plugging in the apparatus.

CHAPTER   15     

ELECTRICAL SAFETY

15.1
Introduction 


Electricity is a boon, but can cause dangerous accidents. It is harmless if we respect it. In most industries, electric power is considered a necessary evil to accomplish a desired result. The following hazards are possible in the use of electricity.


Primary hazards 

1.
Electric shock  - electrocution.


2.
Burns
:  Flash over burns  and Spark burns


3.
Fire and explosions



Secondary hazards 

A.
Persons falling from height. 


B.
Dropping of tools.


Definition of electric shock.



Electric shock is sudden and accidental stimulation of the body’s nervous system by electric current. Current will flow due to voltage difference. Shock and Burns caused by current flowing through the body and not due to voltage.


Current values effecting the human body.

	Current strength
	Effect

	1 m A ( Milli amp.) or less
	Causes no sensation.

	1 to 8 m A
	Sensation of shock, not painful 

	8 to 15 m A
	Painful shock, muscular control is not lost, no striking.

	20 to 50 m A
	Painful, severe muscular contraction, striking and breathing difficult.

	50 to 200 m A
	Painful, severe muscular contraction, striking, ventricular fibrillation and possible death.

	200 m A and above.
	Severe burns, severe muscular contraction, severe ventricular fibrillation and death.



Human resistance to electrical current.



Type of resistance



Resistance value

Dry skin.



:
100,000  to  600,000 ohms


Wet skin



:
1000 ohms


Wet or damp surface

:
100 ohms


Effect of current on dry and wet skin .

Dry skin - Maximum current for 220 V  =  220   x  1000        =  2.2    m A







                 100000


Wet skin - Maximum current for 220 V  = 220   x   1000        = 220    m A








       1000


Effect of electric shock can be determined from the following four conditions. 


1.
Path of electric current.


2.
Duration.


3.
Body resistance.


4.
Voltage.


Situation causing shock hazards and the remedies.

	

	Causes 
	Remedies.

	1.
	Crane boom touching over head bare wires.
	Avoid crane movement in that area crane booms to be kept well clear of overhead power lines.

	2.
	Deteriorated insulation.  physical damage, moisture effect, effect of chemical gases  etc.
	Periodical inspection and replacement.  Use of conduits or PVC conduits in corrosive atm.

	3.
	Internal leakage of windings and breakdown  of insulation.
	Use of earthing connection.

	4.
	Use of uninsulated equipment 
	Use insulated approved type tools and replace worn out tools.

	5.
	Repair work on live wires / lines.
	Adopt line clearance procedure.

	6.
	Repair work on switch gear, control panel, switch board etc.
	Use rubber mats.

	7.
	Leakage of current and shock hazard from portable electrical driven  hand tools. 
	Proper earthing connection. Periodical maintenance and inspection of tools for any current leakage or defect in wiring. Use proper plug.

	8.
	Wrong position on switches.
	Switches should be on the line side.

	9.
	Temporary or wrong wiring .
	Avoid temporary wiring.

	10.
	Testing of live wire or electric supply.
	Use proper tester. Use hand lamp with proper protective shield.

	11.
	Electric shock inside the tank from portable hand lamp.
	Good wiring.

Connection to be given from 24 volts.

	12.
	Electric contract with aluminum ladder carrier for repair work.
	Personnel should not use aluminum or metal reinforced ladder in areas where they might contact exposed wiring.

	13.
	Contact with bare wire of overhead traveling crane.
	Isolation of crane before starting repairs / maintenance work. Long metal bar or rods should not be carried through crane cabin. Display warning notices.


15.2.
Electricity regulations 

a.
The electrical engineer ( in charge) is  responsible for all equipments and for the distribution and utilization of electrical power. The switching on or off of motors, lights, heaters, and other electric power consuming apparatus is normally carried out by the user, but all other operations affecting electrical equipment must only be carried out with the  permission of the electrical engineer. In particular  member of the staff who does not belong to the electrical section should not attempt to repair the electrical apparatus,  rectify electrical faults, or to perform any switching operations.  

b.
All electrical faults and breakdowns must be reported immediately to the electrical engineer or an official nominated by him. 

c.
If work is being carried out on building or plant on which there exists an electrical supply, or electrical wiring is visible, it is the duty  of the person responsible for the work to contact the electrical engineer and ensure that any possible danger is averted. The electrical engineer , on request from the person in change or the work, will arrange to switch off or look out a supply which is considered dangerous to persons working in the vicinity.

d.
If work is contemplated involving the disturbance of the ground, it is the duty of the person in charge  to obtain an excavation and general work permit before commencing work. In addition to other signatures, it is necessary for the person in charge of the work to ensure that the signature of the electrical engineer or a person authorised by him is on the permit, and that any conditions imposed on permit are strictly observed. 

e.
No cables or other item of electrical equipment must be removed or repositioned  without consent of the electrical engineer.

f.
Cables supplying power to portable electrical equipment etc. must be suitably supported so that cable, whenever practicable, is at least 6 inches above the ground level. This is the duty of the user’s department. Connections or plugging in of all cables is the duty and responsibility of the electrical department.

g.
The use of water for washing  of equipment in the vicinity of electrical apparatus is forbidden. Similarly, the placing or hanging of clothes or materials on electrical equipment is forbidden.

h.
Portable hand lamps are supplied and installed by the electrical department, but the user’s department must prevent damage to the equipment.

i.
Request for temporary electrical supply etc. must be accompanied by a definite statement regarding the period for which it is required.

j.
In all operations member of the electrical department are guided by regulations applicable to that department. All concerned should posses copies of these regulations. 

k.
With regard to the low voltage circuits associated with instruments, Electrical Department is responsible for the safe operation and maintenance of these circuits and will as necessary carry out repairs to individual items of equipment in this category.

15.3    Safety  in  electrical  work

Hazards

1.
The main hazards in electrical maintenance works are electrocution, burns, fire and explosion.

2.
When working on high elevation , there are possibilities of slipping and falling.

Precautions
1.
Do not attempt to work on electrical apparatus unless authorised to do so.

2.
Any employee observing defect  in electrical equipment, should  report it to concerned authorities immediately.

3.
All wires must be treated as live wires until it is positively known that they are dead.

4.
Maintenance works on electrical lines or equipments should be done only by qualified authorised electricians.

5.
Portable electrical equipment is generally equipped with a ground wire. If such ground wires are not provided, they must be installed and the equipment should not be used till such time the earthing is provided.

6.
Never use an electric light extension cord unless it has an approved insulated handle and standard lamp guard.

7.
Power must be shut off before cutting concrete from around electric conduits.

8.
Tag or lock main switch after switching it off before making repairs on any lines/equipments.

9.
Safety belts should be used while working on electric poles or towers.

10.
In handling any circuit known to be ‘live’, whenever possible, use only one hand. It is best to keep the other hand behind your back. The most dangerous shocks are those from hand to hand.

11.
Do not close switches of a line after work, unless you get written “line clear” information from the concerned authorised officer saying that all men or materials and earthings on lines have been removed.

12.
To know whether there is a current in the line or not, do not try to know it by touching or feeling by hand.

13.
While excavating earth, stop cutting by crow bar or spade when you find layers of sand or bricks.

14.
Keys or locks of main switches if  any, should be placed in safe and easily accessible places.

15.
When motors or other electrical apparatus are disconnected, wires must be  taped and tagged.

16.
Make use of all insulating and  protecting devices that are provided. The insulating  covering of devices should not considered for protection.

17.
Always wear proper rubber gloves when working around circuits of 110 volts or above.

18.
When pulling fuses, make sure switch is open and use  a fuse puller.

19.
A  ground man must accompany when  electrician is working on poles which carry live currents.

20.
No job is completed before it  is cleared in all the ways and the work has been inspected for a final check on safe guards.

21.
Pipe lines shall not be used for grounding purpose, especially lines carrying any gas.

22.
Keep motors clean and dry and use only dry air at suitable pressure to blow out windings.

23.
Only non-conductive ladder should be used for electrical works.

24.
Finger rings, bracelets, chains and  metal wrist watch bands should not be  worn by persons working with electrical equipments.

25.
Inspect motors frequently and  note if motor or bearings run hot. Tighten conduit terminal connection, check alignment and mounting and try to eliminate all vibration.

26.
Service  motors yearly and record insulation resistance periodically to detect deterioration.

27.
Keep all electrical connections tight.

28.
Keep main switch gear rooms clean, free of combustibles and properly ventilated.

29.
Do not over load or overfuse circuits. Periodic check for overheating or overload is essential.

30.
If anyone comes in contact with live wires or cables and becomes unable to release his grip on the wires, do not attempt to pull him off with bare hands. Shut off the current if  possible and protect the hands with rubber gloves or if they are not available, use thick fold of dry clothes to cover hands before attempting to release the victim. If wires are directly on top of the victim, use a dry stick to remove them.

15.4     Precautions  for  electrical  maintenance

1.
The line or equipment involved should be effectively isolated from power supply.

2.
The switches or circuit breakers, controlling the supply to the equipment or line should be tagged. If practicable, it should be locked also.

3.
Caution boards stating “Men on Line” should be hung on the circuit breakers or switches controlling the supply to them and cautioning against closing them.

4.
The line or equipment should be isolated before grounding.

5
The line or equipment should be effectively grounded.

6.
The line or equipment should be tested for any leakage of power before stating the maintenance works.

7.
The persons, discharging or grounding the line or equipment, should protect themselves with shock proof rubber gloves and rubber shoes.

8.
Men working on high locations and electrical pole are required to wear safety belts properly secured to the post.

9.
Before starting the repair works, get clearance from proper authority.

10.
Before resuming the power supply, it should be ensured that the grounding of the line or equipment at the work spot has been removed and all men are off the line or equipment.

11.
While handling live lines and equipment, it must be ensured that no flammable materials are in the  nearby area to avoid fire and explosion.

12.
Before resuming the supply, get the clearance from proper authority.

15.5
Guidelines for use of portable and transportable machine

Portable machines like drill machine. blower. grinder. etc. are generally used in industry which are electrically operated. Guide lines have been derived from IER 1956 rule No. 120, 123, 124 & 125 and IS : 3043 for safe working with these equipment in the plant and being distributed to all concern.


Following points are to be observed during operation and connection of the machines.

1.
The apparatus / machine shall be operated only by those persons who are authorised for this purpose.

2.
The person authorised to operate the machine shall not leave it while in operation.

3.
Before leaving the area in which machine is operating, it should be ensured that it is disconnected from supply.

4.
When any such machine is in operation, steps should be taken to ensure that the flexible cable is not dragged along the machine.

5.
Use flexible cable from plug top to machine for connecting the machine. current carrying capacity of the wire shall not be less than rated current of individual machine.

6.
Flexible cable for these machine shall be two core or multi-core (unless required for welding machine ) and shall be covered with insulating material which shall be efficiently protected from mechanical injury.

7.
Flexible cable shall be used only in continuous length and without any splice or tapping when initially installed. Length of cable, used for connection of  portable equipment, shall not exceed 91.5 meter..

8.
For supplying power, each machine should be provided with individual switch and socket or adopter to connect and disconnect supply in cable. For  ground connection of machine, three pin plug shall be easily identified and it shall not be interchanged. No tension shall be transmitted to terminal or joints. It shall be accomplished by a knot on cord or other approved means which will prevent from pull of cord.

9.
Every switch or circuit or circuit breaker shall be so constructed as to be capable of opening the circuit it controls, dealing with any short circuit without any danger. Switch board used for switching the reasonably free from dust, dirt, moisture and shall be kept clear of obstruction. It shall be protected form mechanical damage.

10.
All live parts shall be so protected or enclosed as to prevent persons accidentally coming into contact with them and to prevent from arcs, short -circuit, fire, water, gas or oil. Where there may be risk of igniting gas, oil or other inflammable materials, all parts shall be so protected as to prevent open sparking.

11.
Person authorized to operate these machine, shall periodically check the cable and if any damage is found, it shall be replaced by a cable in good condition. If any fault is found in circuit, affected part shall be made dead without delay and it shall remain so until the fault has been remedied.

12.
If the voltage of the circuit exceeds low voltage, all flexible cables attached to these machine shall be provided with flexible metallic screening or pliable armouring. Metallic screening of every cable shall be electrically and mechanically continuous throughout, earthed and efficiently protected against corrosion.

13.
Portable appliances and  tools having reinforced or double insulation need not be earthed.

14.
Good electrical continuity between the body of appliances and earth continuity conductor shall always be maintained. No twist or taped joint or switch shall be used in earthing wire.

15.
For hazardous area, only flameproof equipment shall be used.


All concern persons are requested to follow above guide lines for safe and accident-free working.

            CHAPTER   16    

STATIC  ELECTRICITY

         
Static electricity is the electricity of friction. Static electricity is generated by the  contact and separation of dissimilar material e.g. fluid flow through a pipe or from orifice into tank.

16.1
Hazards 


The principal hazard created by static electricity are 


Fire  and  explosion 


These are caused by spark discharge containing sufficient energy to ignite any flammable or explosive vapour, gas or dust present.


Shock 

Shocking of the static electricity may cause an involuntary reaction to the personnel such as falling which may cause injury.


False  reading 

It may cause false reading in sensitive equipments.


Dust deposition 

It attract the dust particles which cause dust deposition on the sensitive parts of the equipment.

16.2
Prevention of hazards

Generation of static electricity can not be prevented but dangerous accumulation of it can be prevented by conducting electric charges away as fast as they are produced  by the following method.

a.       By good earthing and bonding of stationery conductive equipment.

b.
By increasing the conductivity of floor, foot ware, wheels, tyres etc.    for the persons and  moving equipments.

c.
By increasing the conductivity of non-conductory by incorporation of conductive 
additive, surface layers and films and by humidification of atmosphere.

d.
By increasing the conductivity of atmosphere with ionization.

16.3
Tanks  and pipe  lines  

The best method of preventing the building up of a static charge is to ensure that all lines and vessels are effectively earthed. For this reason, the shells of all steel tanks must be earthed and process plants and their associated pipework must be electrically bonded to tanks to which they connect.


In the case of tanks supported on steel work, earth connections must be run to the tanks. It is not sufficient to rely on their contact with supporting structure.

16.4
Rail  takers filling and discharge 


Before  filling any tank,  the following parts must be properly earthed


1.
The tanks of the  vehicle.


2.
The filling hose.


3.
The length of the rail on which the vehicle rests during the process of 

                       filling.


Before discharging, earth connections must be made as follows, 


1.
To the vehicle tank.


2.
To the  length of rail on which the vehicle rests.

16.5
Road tankers filling  and discharge 

Earth connections must be attached before any filling takes place. The points to be earthed are 


1.
The Vehicle tank.


2.
The filling hose.


The vehicle tanks must be effectively earthed before any discharging takes place. The receiving tank must also be earthed.


The following measures and safe practices are employed to overcome static electrical hazards.

1.
The linear velocity in fill lines should be limited to one meter per second, when filling empty tanks until liquid level is at least 0.6 meter above the inlet of the tank or Incase of floating roof tanks, until the roof is afloat. Special care should be taken to limit the flow velocity when transferring any product containing free water or air, for instance during clearing of lines.

2.
Do not draw water from the bottom of discharging tanks.

3.
Loading pumps should not be allowed to lose suction and thereby  allowing inside.

4.
When product is transferred by pumping, the velocity of flow should be regulated at the pump discharge and not at the tank valve.

5.
Sampling or gauging should be carried out when a liquid of low conductivity is being pumped into a tank containing flammable air/vapour mixture. If free water is suspected, do not take dip reading for 30 minutes from stopping of yield.

6.
Make sure that tank loading and unloading rakes are electrically grounded.  Nozzle and the delivery vessel are always grounded and are in contact with grounded metal while liquid is discharging.

CHAPTER    17   

SAFETY IN  L. P. G.  HANDLING

17.1
Introduction



Liquified petroleum gas is liquid under pressure in the cylinder. It is  odourless but to detect any leakage, ethyl mercaptan or dimethyl sulphide is added to it to have smell. The vapour is heavier than air and hence leak, if any, will collect near floor level, corners and trenches and thus poses fire hazard. It forms explosive mixture with air in the range of 2% to 9% by volume.

 17.2  Precautions  in  the  use  of  L.P.G.  cylinders

1.
Check whether the cap is on the valve.

2.
Check leakage from the valve and the rubber tube connections by applying solution.

3.
Turn off any heater, burner or other flame before a cylinder is changed.

4.
Always keep the cylinder in the upright position.

5.
Don’t tilt it to draw the last bit of gas.

6.
To light the burner, open the cylinder valve, hold a lighted match stick or 


gas lighter over the burner and then turn the knob of the burner on.

7.
Never turn the gas on, before lighting the burner.

8.
To turn off the burner, first close the cylinder valve and then the burner. In case relighting the burner, keep open all doors and windows and allow time for leaked gas to dissipate.

9.
Never try repair or adjust any part of the gas installation or permit untrained persons to do so.

CHAPTER      18 

SAFETY IN MATERIAL  HANDLING

           There are two types of material handling.

 
1. Manual  material  handling

2. Mechanical  material  handling

Strains and back injuries occur when lifting and setting down objects by  hand. It is important that those who do this work, exercise proper lifting techniques. The correct application of following basic factors will help in averting injuries resulting from improper lifting.

18.1   Manual  material  handling

1.
The feet should be placed close to the load and properly spaced for  body balance. ( with one leg placed in proposed direction of movement and the other in a position where it can give thrust to the body ).

2.
Straight back (nearly vertical ) and elbows  as straight as possible, bend knees  until the hands reach the proper place for gripping the load.

3.
Lift the load firmly, by straightening the knees. Keep load close to the body.

4.
Tuck elbows and arms in.

5.
Keep body weight directly over feet.

6.
When two or more men must carry a single object, they should be similar in size and physique as far as possible. They should agree in a given signal to pick up or let down, to avoid placing a strain on one man or throwing the load on other. Co-ordination is essential in lifting, lowering or carrying object.

7.
When carrying materials such as ladders, pipes etc. in aisles, around corners, or thorough door ways, watch the ends or engage two men.

8.
Pile and unpile all materials with great care.

9
When piling materials that do not stack or nest, use suitable blocking.

10.
While handling sharp materials, or steel plates, glass sheets etc. wear leather gloves. For handling corrosive liquids and acids, wear rubber gloves, and for hot material, use asbestos gloves. Hand pads and shoulder should be used while lifting and carrying heavy objects.

11.
Inspect  materials for sharp edges, burns, rough or slippery surfaces.

12.
Keep fingers away from the pinch points, especially when setting down materials.

13.
Wipe off greasy, wet, slippery or dirty objects before trying to handle them.

14.
Keep hands free of oil and grease.

 18.2      Mechanical  material handling

Although mechanical handling creates a new set of hazards, it resulted in fewer accidents apart from increased efficiency. The commonly used devices in mechanical handling in the factory are Power Trucks, Derricks, Fork lift trucks, Cranes, Conveyors etc.

18.3
Safety in use of  Power trucks

General  precautions

1.
When a driver leaves his vehicle, the brakes must be set. Truck must not be left unattended while the motor is running.

2.
Vehicles must not be backed up until the  operator has checked that the way is clear. If unable to see behind his vehicle, the driver must ask the aid of another person to act as a guide while backing.

3.
Motors must be shut off when refilling or lubricating motorized equipment.

4.
Loads  to be shifted must be secured properly. A  red flag must be used on any load that extends beyond the sides, front or rear of a vehicle.

5.
Before doing any work under a vehicle, it must be properly blocked.

6.
When a truck is being loaded or unloaded by a crane, all occupants must stand away from the truck.

18.4   Safety in use of  Derricks


General  precautions

1.
All derricks must have every part firmly anchored.

2.
Before starting the erection of equipment, inspect all parts completely. Pay particular attention to blocks and shackles to make sure that they are in a safe condition.

3.
Check the permanent guy cables, cable clamps and the connection at the top of the mast.

4.
The safe capacity of the derrick should never be exceeded.

5.
Before erection is started, be sure that the foot block of the mast is firmly secured against movement.

6.
Raise the load initialy for  about 6 to 12 inches above the ground and then hold it there long enough to determine that the load is stable and the rigging is properly applied. Whenever a load may swing or strike any object, use a tag line.

7.
Since a loaded cable may whip considerably and cause severe injury, the  horizontal cable between the hoist engine and the boom hinge should be barricaded and workmen should be prohibited from crossing over or under them.

8.
If the derrick is erected on the ground, the guys should be secured to heavy steel anchors buried deep in the ground, with additional weights placed on the anchorages.

9.
The hoist engine, whether on the same level with the derrick base or on the  ground, many floors below, should be securely anchored by steel cables or shoring timbers, to prevent it from being pulled towards the base of the mast by the tension of the cables.

18.5 
Safety in use of  Fork  lift  

General  precautions

1.
Check all controls before use.

2.
Assess capacity of truck and weight of load.

4.
Spread fork as far apart as load and push fork fully under load.

5.
Keep load as low as possible and tiled back while travelling for vision/stability of load.

6.
Never overspeed.

7.
Watch out for obstructions/clearances while elevating load or backing up the truck.

8.
Drive slowly on bridge plates. Never exceed capacity of bridge plants.

9.
Before reversing, make sure no one is behind.

10.
Follow traffic rules.

11.
Watch out for bad floor/road conditions.

12.
Handle dangerous substances in approved containers only (Acids and Alkali).

13.
Don’t handle unstable/loosely stacked loads.

14.
Do not ride on trucks.

15.
Do not drive with wet/greasy hands.

16.
Report need for repairs immediately.

17.
Use suitable personal protective equipments whenever required.

18.6
Safety in use of  Cranes

General  precautions

1.
It is important that only an authorized operator should be allowed to use the crane.

2.
When on duty, remain in the crane cab, ready for prompt service.

3.
Never go on top of the crane, or permit anyone else to do so, without first opening the  main power disconnect switch and locking it "off" with a padlock.

4.
Before travelling the trolley on the crane bridge, be sure that the hook is high enough to clear obstacles.

5.
Never permit your crane to bump into another crane.

6.
Examine the crane at the start of every shift for loose or defective gears, keys, runways, railings, warning bells, sings, switches, sweep brushes, cables etc  and  report defects. Make sure the crane is kept clean and well lubricated.

7.
While hoisting equipment is in operation, the operator should not be permitted to perform any other work and he should not leave his position at the controls until the load has been safely landed or returned to ground level.

8.
Do not carry a load over men on the floor sound the gong or siren when necessary.

9.
Do not allow men to ride on a load or on crane hooks.

10.
If the power goes off, move the controller to OFF position until power is available again. 

11.
See that the  fire extinguisher kept on the crane is in good condition.

12.
Do not operate a crane if you are not physically fit to do so. If you are ill, report to your supervisor.

13.
Do not drag slings, chains, or load block. After the load is taken off, do not move the crane until you have lowered the hook and the hook-on man has hooked up the chain or sling.

14.
If you are asked to do something that seems unsafe, call your supervisor in charge for advice.

15.
Before leaving the cab, open the main switch. Make sure the magnet or hook is empty and the magnet-controller (if any) is off. Lock, or otherwise secure equipment, to prevent starting by unauthorised persons.

16.
When parking crane on outside at the end of the shift, always set the brake or  chain the crane to the track. Lower booms to ground level or secure them against displacement by wind or other outside forces.

17.
Stop operation and open the power switch if your crane fails to respond correctly. Then call your supervisor. Attempting to get out by repeated operation, may make the condition worse instead of betterment.

18.
Whenever a slack line condition occurs, prior to further operations, check the  proper seating of the rope in the sheaves and on the drum.

19.
Never pick up a load beyond the rated load capacity of the crane. In case of doubt, call the supervisor.

20.
Never move the load or the crane unless you are sure that you understand the floor signal.

21.
When there are several hook-on men, obey the signals of the head hooker only. (Obey an emergency stop signal given by anyone )

22.
Do not allow the load to swing against the hook-on man or other floormen, make certain they are in the clear.

23.
When raising or lowering the load, see that it safely clears adjacent stockpiles or machinery.

24.
Never leave a load suspended.

General safety for the signal man
1.
At the beginning of each shift, check slings and hooks for defects, dirt  and grit. Give special attention to slings, to which hooks or rings have been added to make certain that they are secured.

2.
Never use a sling that has stretched or a hook that has begun to straighten. Take defective equipment out of service at once, and notify the supervisor.

3.
If one sling in a set need repairs, Do not use entire set.

4.
Use a sling heavy enough to carry the load safely. Never overload a sling.

5.
Distribute the load equally on the legs of a sling. Have as small as possible  an angle between the legs and the vertical, the stress on a lag increases as the angle increases.

6.
See that slings are not kinked, twisted or knotted. Use an adjuster or wooden wedge if necessary.

7.
Make sure that the load does not exceed the rated load capacity of the crane.

8.
Load compressed gas cylinders or acid carboy only in a cradle or similar device.

9.
Centre the crane block directly over the load to prevent the load from swinging when it is raised. Be sure load is balanced.

10.
Set  the load in the bowl of the hook, never on or toward the point (unless the hook has been specially designed for such use )

11.
While hooking or unhooking a load, keep hands out of pinch points. Use hand hooks whenever possible.

12.
Do not leave separator blocks or short lengths of steel loose, on top of a load.

13.
Before giving the hoisting signal, make sure the load is safe and warn everyone to stay well out of the way in case the load may swing or fall.

14.
Use only standard signals to direct the operator. Stand where he can see you clearly.

15.
Whenever possible walk ahead of the moving load. See that it is carried high enough to clear all obstructions. Use tag or restraint lines where needed.

16.
Never walk under a load or permit other to do so.

17.
When releasing slings, make sure that they are entirely free from the load.

18.
Hook both ends of an empty sling to the block before signalling the operator to move the crane.

19.
Do not drag, throw or drop slings.

20.
Pile and block material so that it will not slip or overbalance.

21.
Use hardwood separator blocks in piles of steel stock or dies.

18.7
Safety in use of  Conveyors

     
Conveyors are horizontal, inclined or vertical devices for moving, transporting materials, packages or objects in a path predetermined by the design of the device. There are  various kinds of conveyors namely belt conveyors, bucket conveyors, chain conveyors, overhead trolley conveyors, screw conveyors, pneumatic conveyors etc.

1.
Manually loaded conveyors, travelling partially or entirely in a vertical path, should have a conspicuous sign at each loading point showing the safe load that they can raise or lower.

2.
Gears, sprockets, sheaves and other moving parts must be protected either by standard guards or must be positioned in such a way to ensure against personal injuries.

3.
Ensure all operative devices are in good condition.

4.
The entire conveyor mechanism should be inspected periodically and any part showing signs of excessive wear should be replaced.

5.
All machine parts should be lubricated according to manufacturer's instructions.

6.
Where conveyors are elevated, a walkway or access platform should be provided to facilitate for repair, preferably a work platform.

7.
Where overhead conveyors dip down at work stations, guards or handrails should be provided.

8.
The starting switch should be, where practical, so located that the operator has an unobstructed view of the entire conveyor. When conveyors are extra long, emergency "stop" switches should be so arranged that the starting switch cannot be put back into operation until all the stop switches have been returned to neutral position.

9.
Automatic discharging conveyors should be equipped so as to automatically stop when the bin, hopper or chute into which they discharge, becomes full.

10.
All floor openings through which conveyors pass, and all openings to hoppers or chutes into which conveyors discharge should be protected to prevent persons falling into them. Hoppers and chutes should be  provided with access openings so that as far as possible any necessary cleaning or inspection may be carried out without entering the  chute or hopper.

11.
The starter button or switch for a conveyor should be so located that the operator can see as much of the conveyor as possible. If the conveyor passes through a floor or wall, then each area should be equipped with starting and stopping devices, and the simultaneous operation of all starting buttons or switches should be required to start the conveyor. These start-stop devices should be marked clearly and the area above them must be kept free of obstruction so that they can be seen and reached easily. All personal working in or about the conveyor should be instructed in the location and operation of all stopping devices.

12.
Electrical or mechanical interlocking devices (or both types ) should be provided which will automatically stop a conveyor when the unit it feeds has been stopped or is blocked so that it cannot receive additional loads.

13.
If two or more conveyors operate in series, a good solution is to have a lever-operated emergency stop device at the tail end of the conveyor with a strong cord or wire strung on each side of the conveyor for its entire length. A pull on the cord or wire will stop the conveyor.

15.
Back stop devices can be provided to prevent the possibility of reversing of the conveyor or the conveyor track should be so designed that the load cannot slide or fall in the event of mechanical or electrical failure.

16.
There should be an overload device designed to protect the conveyor and mechanical drive parts. In the event of overload, the device must shut off the electric power quickly, disconnect the conveyor or drive parts from the motive power or the applied torque. Shear pins and slip or fluid couplings are examples of overload protective devices.

17.
When a conveyor gets stopped due to overload, all starting switches should be locked out the entire conveyor should be inspected before it is started to remove the cause of overload.

CHAPTER    19    

SAFETY  IN THE USE OF SCAFOLDING AND LADDERS
19.1    Safety in use of  Scaffolds  


Different types of scaffolds are in use. The types used may vary with the job requirements. In general, the  commonly used types are wooden scaffolds and metal sectional scaffolds, that are put together on the job site. Wooden scaffolds are not advisable in fire hazardous areas.


Following are few of the most important precautionary measures that must be followed in the construction and use of any scaffold.

1.
The scaffold must be sturdily built and properly erected.

2.
The scaffold must not be  overloaded.

3.
Decking on scaffolds should have minimum gap in between and they must be properly secured.

4.
Scaffold higher than  3  meters above the ground must be equipped with a hand rail approximately one meter above the decking.

5.
If  a scaffold is intended for holding bolts, flanges, bricks, etc. it  should have a suitable toe-board installed to prevent materials from falling.

6.
Scaffold built over passage ways should provide a head clearance of not less than two meters.

7.
All  scaffold shall have installed ladders or other suitable means for vertical ascent. Portions  of the scaffold, however, may be used as rungs of the ladder.

8.
Before erecting scaffolds near any electrical lines or near exposed electrical equipments, concerned people should consult their authorities to determine what special precautions are needed to be taken.

9.
Scaffolds built in or extending into roadways and walkways shall bear red light markers at night, and red flag markers during the day.

10.
Provide adequate workspace to enable workmen to move freely in connection with their work.

11.
Scaffolding on hot equipment should be constructed and maintained in a manner to prevent fire. Wooden planks should be kept in such a way


 that it will not touch the hot equipment.

19.2    Ladders  

1.
While placing a ladder, the horizontal distance from the base of ladder to the  vertical plane of support should be approximately one fourth the ladder length. (The ladder bottom should be one meter from the object against which the top is leaning if the  ladder length is four meters )

2.
Employees will ensure that portable straight ladders are properly secured to adjoining equipment.

3.
Another employee need hold step ladder except when the work to be done involves considerable pulling, pushing or other type of activities which may cause the ladder to shift or topple over.

4.
Always face the ladder when ascending or descending. 

5.
Never  slide down a ladder.

6.
While ascending or descending, it is important that the employee obtains a firm grip on the ladder with the hands and that he exercises care to ensure proper foot contact with the rungs.

7.
All employees must take care when working with a ladder, to guard against the possibility of ladder toppling over due to excessive leaning or other form of lateral face.

8.
It is the responsibility of employees using a ladder to first make a visual check of it for any obvious defects.

9.
No one shall place a ladder in front of a door which might open towards the ladder, unless the door is locked, blocked or guarded.

10.
When ever the foot of the  ladder rest on a passage-way or aisle, consideration should be given for having a man stationed at the ladder to serve as a guard.

11.
Do not place a ladder close to live elective wiring.

12.
Place ladder feet on substantial and level base and not on movable objects.

13.
For safe use, ladders are not painted. Varnish is permissible which permits visual inspection of defects.

14.
Never lean a ladder against unsafe backing such as loose boxes, barrels etc.

15.
Metal ladders should not be used for electrical work nor this type of ladder be used anywhere near to electric circuits or equipments.

CHAPTER    20    

SAFETY WHILE WORK  AT  ELEVATION  AND

BELOW  GROUND  LEVEL

20.1
Work  at  elevation

1.
When  work is in progress at overhead locations, it is the responsibility of the  employees doing the work to provide the necessary barricades or warning sings to prevent other persons from endangering themselves by walking below the area, where work is being performed. Employee should use safety belts when working at heights.

2.
It is expected that all persons will the look at barricades and will not knowingly endanger themselves by walking in areas where overhead jobs are  in progress.

3.
In climbing ladders or otherwise proceeding to an elevated point, it is important that employees never carry objects in the hands to the extent that it affects the reasonable free use of the hands.

4.
Employees shall make sure that tools carried by them will not fall and possibly injure some one below.

5.
All employees should secure properly tools and other materials on platforms, scaffolds or at any other elevated points so that they will not fall.

6.
Whenever handrails are temporarily removed from platform, walkways, stairways etc. employees  shall  block the resulting opening, by extending wire ropes across it or  by some other suitable means.

20.2
Work  at  below  ground level

1.
While making excavations, care should be  exercised to ensure that any buried cables or lines are not damaged.

2.
Employees must properly cover or barricade all excavations, manholes, valve boxes, pipe trenches etc. (It becomes necessary not to leave them unattended at anytime ). If such openings are to be left over-night in a busy location, it is the responsibility of the group doing the work at such locations to ensure that necessary arrangements are made for installing caution sings.

3.
Where shuttering or other types of supports are considered necessary for excavations, they should be provided by those executing the job.

4.
Openings made in dyke walls around tanks must be backfilled or closed as soon as possible, but should be temporarily filled with sand bags before leaving the job at the end of the day.

5.
All  excavations must be approved and authorised and all relevent precautionary measures shall be  taken in proper time.

6.
Pick-axe and similar sharp tools shall not be used once the excavations has reached the  cable bed indicated by brick and sand bed.

7.
Excavation five feet or more in depth shall be provided with ladders or other convinient means. Hot work permits must be  secured for deep excavation jobs where the height is more than the man height.

CHAPTER     21

SAFETY IN LABORATORY
21.1
General practice of safety 

Know the hazardous chemicals / gases.

        
Know the safe way of doing the job.

        
Always think of the worst that could happen and take suitable precautions.

        
Do not handle chemicals / gases if not known to you.

21. 2
Cause of accidents 

Statistical data shows that handling of glass container, high temperature and dangerous chemicals are the most frequent cause of accidents in laboratory.


Faulty  techniques

i.
Use an apparatus only for the  purpose for which it is designed.

ii.
When inserting a glass rod or tube into a cork, bung, or rubber tube, ensure that its ends are grounded smooth, or are rounded smooth by fire polish. Use water or glycerin as a lubricant and protect your hands with gloves or rag. Hold the tube or rod  correctly, i.e. near the point of insertion and screw it in gently and pulling rather than pushing it whereever possible.

iii.
Do not use a glass rod to stir thick materials.

iv.
Use a burette or graduated cylinder for measuring dangerous liquids, (e.g. ammonia water ) instead of a mouth pipette or siphon.


Protection against foreseeable risks 

When using air (or any other gas ) under pressure in a glass apparatus, a relief valve or by-pass must be provided and left open until the rate of applying the pressure is under control. Accidental surges of pressure may occur while opening the valves of a gas cylinder. Open compressed gas cylinder valves slightly for a moment before attaching regulators to eliminate dust dirt which might clog the regulator.


Toxic chemicals

Evaporate toxic liquids like CTC. Ether. Chloroform etc. only in  a fume cupboard provided with a positive draft.

1.
Wear protective gloves when handling toxic chemicals, if CTC etc. is spilled over any part of the body.

2.
Use PVC gloves, while you are adding corrosive chemicals.

3.
Immediately clean up spillage with rags, moistened with suitable cleaning agent. Wear rubber gloves while cleaning.

4.
All work involving H2S,  the  heating of mercury or carbon tetrachloride should be done in a fume Cupboard.

5.
Remove all traces of mercury from glassware before sending it to the glass blower for repair. Wash the hands thoroughly after handling mercury or mercurial compounds.

6.
The pouring of mercury into a sink or drain is strictly prohibited. Mercury should always be covered as much as possible and should not be heated except in a special case as the vapour of mercury is poisonous at room temperature.

7.
Wear gloves or protect your hands with a cloth when using steel wool for polishing, or when handling glass wool.

8.
If it is necessary to dilute sulfuric acid with water, with constant stirring, never add water to the acid as this involves violent reaction and can cause injuries.

9.
When drawing liquid into a pipette by sucking through mouth, be sure that the end of the pipette is sufficiently below the surface of the liquid.

           If the liquid is corrosive or poisonous, a suction bulb or vacuum 

           line must be used.

10.
Bitumen or heavy oils that solidify on cooling must not be poured into sinks or drains or else it will cause blockage Such materials shall be dumped into a container and after blending the oil, emptied into the special steam jacketed drain.

11.
Hot materials shall not be poured into a sink or drain as the presence of water in the drain might cause violent spattering or if some flammable material such as methanol is present, a fire might result.

12.
A container shall be placed below unprotected glass distilling flasks, to prevent spreading of a possible spill.

13.
Acquaint yourself with location, type and limitation of all fire extinguishing equipments and be sure you know how to use them effectively.

14.
Do not put sodium sulfide or any other in-organic sulfides down the sink or drains which are used for the disposal of acids. Hydrogen sulfide may be liberated as a result of chemical reaction between the sulphide and the acid. Hydrogen sulphide is an extremely toxic gas which quickly paralyzes the sense of smell and is detection by odour is thus very unreliable.

15.
Petroleum oils are normally not toxic but remember that aromatic oils with a high aromatic content viz. cycle oils should be treated with care. Do not use them as washing solvents.

16.
Never use gasoline or naphtha for cleaning of hands. If necessary use a small amount of refined kerosene followed by soap and water.

17.
Do not wear oil soaked overalls.

18.
Cool bottles of strong ammonia solution before opening them, particularly in warm weather.

19.
Always carry large bottles of corrosive liquids in carriers.

20.
Wear goggles whenever you work with dangerous chemicals.

21.
Wear heavy gloves to handle dry ice.

22.
Wear gloves and face shields when handling hot and corrosive materials.

Distillation 
1.
When distilling solvents, hydrocarbons or other liquids which cause natural rubber to swell or deteriorate, use oil resistant synthetic rubber or cork bungs. Do not fill a distillation flask to more than three fourth of its rated capacity. Use bumping stones in distillation flasks where bumping may occur.

2.
Control condenser temperatures during the distillation of wax bearing materials so that the wax will not solidify and block the condensing equipment.


Glass apparatus

Discard irrepairable cracked or broken glass apparatus into properly labelled receptacles provided exclusively for glass disposal. Glass apparatus should be supported and braced in a manner which will not result in excessive strain.

Glass  bottles 
i
Do not use glass bottles for liquids having vapour pressure above 15 p.s.i. at  100( F (1kg/cm2. at  38( C)

ii.
Discard defective bottles immediately.

iii.
Wear dry rubber gloves, goggles, gum boots and a rubber apron while handling bottles of acid or other corrosive chemicals.

iv.
If acid, caustic or other corrosive materials are spilled on the skin or clothing,   flood the affected area with copious amount of water.


Glass tubing 

Do  not  force glass tubes or thermometers out of stoppers when dismantling equipment. If the stopper gets stick, cut them away from the tubes.


Fume cupboards 


Remove all non-essential apparatus and chemicals before working in the cupboard. Keep the windows lowered except when removing or introducing apparatus or chemicals.


Chimneys

Periodically clean chimneys which are exposed to the deposition of soot or dust.


Ovens 

Check frequently the operation and accuracy of oven temperature regulators and thermometers.


Centrifuges 

Centrifuges must not be operated at speeds exceeding those maximum recommended by the manufacturer. If excessive vibrations occur during operations, stop the centrifuge and do not  resume its operation until the cause of the vibration has been eliminated.


Descators 

Keep the ground glass of descators greased. Seal and unseal descators by a sliding action of the lids. Never seal a descator until its contents have cooled to a reasonable temperature.


When you climb 
i.
Use only approved ladders in good condition. Grip the ladder with both hands while ascending or descending.

ii.
When using a portable ladder, station a person at its foot to hold it. Never place a ladder in front of an unlocked door.

Electrical 

i.
Consider all electric wires with defective insulation as live and dangerous.

ii.
Do not overload electrical equipments / or use for any purpose other than for which it was designed.

iii.
When a liquid has been spilt over an electrical equipment, first of all turn off the current and than clean  and dry the equipment .

House  keeping 
i.
Maintain good standard of house keeping.

ii.
Heavy cylinders propped against the bench even when tied with string easily slip and fall. Use crane or a trolley.

iii.
Be-careful in the disposal of waste materials. Do not leave oily rags or cotton waste in cupboards or in the fume cupboard.

iv.
Wash all vessels which have been used with dangerous chemicals before putting them out  for cleaning.

v.
Do not use window edges as shelves and do not leave bottles and cans on it by  standing on the floor.

vi.
Lable the bottles and flasks legibly.

vii.
Ensure that the risk of falls and stumbles is avoided by cleaning up of spilt on the floor.

viii.
Do not  allow your bench to be overcrowded since this impedes efficiency and increases the risk of fire and breakage.

ix.
If hot apparatus is left where it may be used by others, it should be marked.

x.
Unattended gas burners are dangerous, particularly in sunlight, if their flames are non-luminous.

xi.
Inflammable liquids must be stored in the special room reserved and clearly marked for the purpose.

xii.
Do not use or store carbon sulphide near hot equipments. It may ‘flash’ even at a steam heated surface.

xiii.
Store phosphorus pentoxide and similar chemicals in tight containers. Keep phosphorus under water. Immerse them in glass or earthenware containers.

xiv
Remove oil sample to the store and empty the container as soon as possible according to instructions.

xv.
Cool hot oils before discarding them. Pouring hot oils into receptacles is dangerous.

21. 3
Procedure for sampling 

General


Normally only operational staff furnished with passes and properly instructed in any risk and hazard of a plant will be  allowed in plant groups. However it will be necessary for chemist and sample collector from the main laboratory to enter plant area for the purpose of taking samples and doing other work in connection with pollution control.


The plant incharge will ensure that chemist and sample collector required to work in plant groups are properly instructed regarding safety precaution required in the location of the sampling points . Particular attention should be paid to  instruct the newcomers if chemist and sample collectors are changed.  Nobody should be allowed to proceed for his duties in the plant area until the necessary instructions have been given.


Taking sample 

Except when taking samples of inert materials, sample collectors must wear goggles,  when drawing sample.


Sample collectors also must wear rubber gloves when sampling toxic liquids and a gas mask when the liquids are noxious, such as ammonia.


Great care must be taken to ensure that undue strain is not put on sample valves and  their connections. While sample connections are small, they can do  as much damage as if the bursting of a large line. Consequently if a gas sampling connection is broken off, the plant will have to be closed down while repairs are made.


Sample valves should be opened slowly and sampling containers should be placed a few inches below the sample pipe, so that if solution flows out under pressure, it will not splash out of the container.


If sample connections become obstructed the chemist/sample collector should not  attempt to clear them but should bring the defect to the attention of the operating staff.


Before samples are actually taken, it is necessary to purge the sample line. When sampling toxic gases in a confined space, area, collect a volume of the gas sufficient to the line in a sample bottle or rubber bag and release this outside of the  building.  Sample lines must not be purged into a confined space.

21. 4
Handling of  acid  carboys 

a.
The principal hazard involved in handling of acid carboys may be acid burns of skin or eyes. This may be caused through splashing of acid while handling, removing acid, breaking of carboys, leakage or failure of fittings of acid handling devices.

b.
Employees who handle acid should be aware of the dangers of inhaling acid fumes.

c.
Never carry carboys on shoulders. Carboys should be placed in the specially designed box, baskets with handles for lifting and carrying. Use only the handling devices provided when you lift and carry carboys.

d.
The worker should never attempt to  lift or move a  carboy box before making certain that it is not broken or weakened by the action of spilled acid.

e.
Acid carboys should never be stored near flammable and explosive materials.

f.
Workers should wear acid proof goggles, rubber apron, rubber gloves and rubber boots while engaged in removing acid from the carboys.

g.
When pouring acid into a small vessel, care should be taken not to pour it so rapidly that it will splash from the sides of the vessel on to the operator.

h.
Do not  handle carboys roughly or drop them.

i.
Always keep fresh water nearby for washing acid off your skin.

j.
Always check the stoppers of the carboys whether it is properly secured and not leaky before transporting or carrying of the same.

k.
Pouring the acid from the carboys  by hand is an unsafe  method and should be prohibited. The worker may subject himself to a severe strain due to lifting and balancing the carboys on the edge. Further more, if the worker for any reason were to lose his hold on the carboy, the acid might splash or pour out, possibly causing injury to himself and others nearby.

l.
Compressed air should never be introduced into the carboys for removing acid, carboys are not constructed to withstand air  pressure and rupture of such containers may have very serious results.

m.
Pipettes are frequently used particularly by laboratory chemists to remove small quantities of acid from carboys. Drawing the acid up into the pipette by mouth suction is prohibited. A suction bottle or hand bulb should be used for this purpose.

n.
Siphons are operated for removing acid from carboys. No one should  ever be permitted to apply his lips to the exit pipe to remove air from the line.

CHAPTER     22

SAFETY  IN TRANSPORTATION

22.1
 Loading and unloading of  wagons 

· Where gang planks  are used for loading and unloading from or to loading platforms, these must be secured properly by positive means from slipping.

· Material unloaded from wagons should be removed away from the  clearance line of the track by atleast  2 feet on either side. Material should not be  placed or piled up near the track in a  manner that it may slip and fall inside the clearance line of the tracks. 

· All personnels should be warned against the practice of sitting on railway tracks or crossing railway tracks between close spaced wagons or crawling and ducking underneath the  wagons. Appropriate notice to this effect should be exhibited near the bagging plant and siding.

· No permanent or semi-parmanent obstruction should be permitted except at a distance of 5 feet from the nearest rail.

22.2
Special precautions  in bagging plant 

· Personnel working in bagging plant especially on the loading platforms should  be warned not to stand in the tracks when the wagons are being moved.

· Under no circumtsances, should wagons be moved before closing their doors securely.

· The platforms should be kept clear of loose material, otherwise the workers might slip and fall into the  track.

· Any material or loading equipment must not be  allowed to foul the  wagons.

· While the wagons are under loading, no movement of the wagons should be allowed either by engine or manually.

22.2.1
   General

· Persons whose duties do not necessitate it, are prohibited from trespassing on the  tracks, except at recognised road crossings.

· Unauthorised persons interferring with fittings and  connection of vehicles or track are liable for punishment.

· Speed limits and other cautions should be observed strictly.

· Discharge of hot ash on the  railway yard is strictly prohibited.

· Operating the steam driven railway loco or diesel loco without spark arrestor on unauthorised tracks is  strictly prohibited.

· If an incident or fire occur on the track, the  same should be extingusihed by using fire extinguishers, if available nearby, or by throwing mud or sand which is  available in plenty at the spot. However, inform plant fire brigade immediately.

22.3    Safe storage & transportation of chemicals. 

     
Most hazardous chemicals are handled several times in loading, unloading, transporting and storage, during the distribution chain from manufacturing to final use which are toxic, corrosive, flammable or explosive in nature and  present some form of hazard to  man, material and environment. The inherent properties of toxicity and flammability cannot be isolated from the chemicals, the handling can be so planned to avoid accidents.  The key  factors  in  handling  chemicals

· Knowledge of the chemicals and hazards

· Proper training

· Precautionary measures


22.3.1  Knowledge of the chemicals and  its hazards

· Recognise the chemicals before starting any process or handling.

· Understand the hazards associated with the particular classes of dangerous chemical to  be stored or handled.

· Understand the labelling systems used to identify specific hazards.

· Familiar with the precautionary measures to be taken.

· In force safety procedures at every moment.

22.3.2
  Proper training

· Training classes should be arranged to the concerned employees of the hazardous chemicals handling department or warehouses or  drivers of the transporting vehicles.

· Periodic mock drill should be practiced.

· Emergency procedures to be taken are clearly known.

22.3.3
      Precautionary  measures

· Employees who may be exposed to materials such as ammonia, sulphuric acid, arsenic, chlorine or other chemicals shall consult the safety section for definite instructions regarding protective equipment to be used while handling.

· Handle chemicals with great care and avoid spillage on floor or human body.

· Running water connection should always kept near the equipment, which contains corrosive chemicals.

· No one should ever place or collect acid solution in galvanised iron drums.

· Handle chemical drums carefully and should not use for any other purpose.

22.4 
Chemicals unloading / handling 


Handling of hazardous chemicals may creat disaster situation, if such chemicals are not handled safely by the qualified and experiance staff. Safe handling procedures of chemicals have been developed at IFFCO Kalol.     


22.3.1
Chlorine   gas  ( cl 2 )          
        
Chlorine gas is used in cooling towers for controlling the microbiological growth in the cooling  water system. Chlorine gas transportated in tonners to the IFFCO site by trucks and each tonner contain 900 kg of chlorine. The tonners are stored in the chlorine tonners house and the required tonners are connected to the chlorination system through a flexible hose.  Each tonner have two outlet isolation valves and one will be connected to the system. The design pressure of the tonner is 19.9 kg/cm2g. Chlorine is a toxic gas and can not be vented freely to the  atmosphere. A chlorine monitor is provided in the tonner house which monitors the chlorine concentration in the atmosphere and gives the alarm. The average consumption of chlorine is 450 kg per day. Generally five chlorine tonners are stored at the site.

        
Chlorinators are ejector type and the Chlorine tonners are connected to either of the chlorinators as per the requirement and the chlorination will be done as per the microbiological growth in the cooling water system. Chlorine at ordinary conditions of temperature and pressure is a greenish yellow gas with a characteristic pungent and irritating  odour. Gaseous chlorine is approximately two and one-half times as heavy as air. While it is not comustible in air , it will support the combustion of some compounds. One volume of lilquid chlorine gives 457.6 volume of gaseous chlorine. 


Safe work procedure / precautions for handling tonners / cylinders of chlorine


1.
General
1.1
Under the provision of the gas cylinder rules, 1981 (Rule no. 51 ) any person possessing, storing or using more than five containers at any one time has to obtain license from Chief controller of explosive, Nagpur.

1.2
Handle the container from / to the truck with the help of mechanical or electrical hoist and proper chain and hook arrangement. The receiving / dispatching facility should be established in such a way so that container movement is minimum.

1.3
Container valve protective housing should be kept in it’s place when tonner is not connected. 

1.4
While cylinders are transported within the  factory in handcarts, tonners are generally moved by rolling. In order to avoid any damage to the containers & also as a matter of safety care should be taken that the surface over which it is moved should be  smooth as far as possible, and does not involve sudden drops or tumbling. It will be preferable to have railing laid for moving the tonners.

1.5
Particular care has to be taken to ensure that the valve hoods are in it’s place while the  containers are moved.

1.6
In case of any leakage of chlorine from the containers, immediate and appropriate action is to  be taken only to control the leak, a consumer should not make any effort to repair the affected portion of the  container. After controlling the leak, the supplier should immediately informed to take suitable action.

1.7
Ammonia torches (dilute ammonia solution and a stick with a cloth bulb at one end) should be located at nearby places where chlorine containers are generally received, stored or used in process, so as to facilitate easy detection of any leakage.

1.8
Even the slightest leak should not be neglected. A chlorine leak never gets corrected by itself. It can only get worse.

1.9
Water should never be used directly on the container for controlling leakage.

1.10
If withdrawal of chlorine from a container connected to the process has to be suspended for long intervals, it should be disconnected from the system, and the valve hood filter replaced.


2.
Receipt of containers 

2.1
Ensure that all the containers are properly fitted with appropriate hoods.

2.2
In the absence of any roll-on-platform for receipt of containers, these should be unloaded with mechanical or electrical hoist, without removing the valve hoods. Lifting magnets or slings should not be used.

2.3
Manual unloading should be only through a slanted ramp, with particular attention being taken to ensure container is moved down slowly without any sudden drops. Dropping of containers from the truck either to the ground directly, or any cushioning media should be scrupulously avoided as any sudden jerk or impact may damage the valve and lead to leakages. The whole operation of un-loading should be undertaken only under the charge of an experienced person, competent to take immediate action in case of any unforeseen emergency.

2.4
Using valve hood as a support for  unloading in the case of small cylinders should be avoided as these are not designed to carry the weight.

2.5
After unloading, physically check the containers for any dents or damages, also check for any leakages, with an ammonia torch.

2.6
Check the date of hydraulic test of the container. Do not accept any container if the due date for re-testing is over (two years from the date of last test.)

2.7
Any short-comings with regard to the general conditions of any of the containers and the markings there on as stipulated by the gas cylinder rules, 1981, should be noted and communicated to the supplier.


3.
Storage of containers

3.1
Containers should be stored only in a cool, well ventilated and covered place, away from boilers, open flames, steam pipes or any other potential sources of heat. They shall not be left in the open exposed to sun.

3.2
Chlorine containers should not be stored to-gather with the acids and articles of corrosive and inflammable nature. They should also be kept out of contact with other chemicals.

3.3
Ensure that the storage area is not wet or muddy.

3.4
Filled tonners should be stored in a single row on their sides with the valve hood in proper position.

3.5
Never store containers near elevators or gangways or nay locations where heavy objects may fall and strike them.

3.6
The containers should be arranged in such a way so that these can be taken to the  processing section on a first come-first used basis. This method is  advisable in order to avoid the same container remaining in storage for longer periods, leading to hardening of valve and possible leakages.

3.7
Empty containers should be separately stored in order to avoid any confusion during the course of handling.

3.8
Do not allow any unauthorised persons in the storage area.

3.9
Keep one set of safety kit and emergency kits ready, and in working order, within immediate access of the container storage area.


4.
Connecting to process 

4.1
After moving the container to the desired location for connection, the wooden plank  is to be appropriately secured so that it does not roll or trip.

4.2
Tonners should be kept in a horizontal position, in such a way that the two valves are in a vertical plane. In this position, chlorine in gaseous form can be drown from the upper valve, where as liquid chlorine can be drawn from the lower one.

4.3
In the case of cylinders, chlorine gas will come out from the valve when cylinder is kept in an up-right position. Liquid chlorine can be withdrawn from the  cylinder by inverting it with the help of an inverting rack. 

4.4
It is advisable to keep the container loaded on to weighing platform so that the extent of chlorine remaining in the container can be readily known.

4.5
All operations of connecting to process should be undertaken only by experienced and competent person.

4.6
Only approved tools should be used for making connections and valve operations. Never force connections that do not fit.

4.7
Flexible connection of seamless copper tubes, brass yoke clamps and adapters, and lead washers are to be used between the container and the piping system for proper and leakproof connections. Rubber tubes, gaskets, washers, etc. are to be avoided, as these get damaged fast in chlorine service, and lead to leakages. Use valves, gauges, regulators and fittings which have been approved for chlorine service. Ordinary devices are not suitable.

4.8
For giving connection, remove the valve outlet nut, and attach the flexible tube to the connecting nipple and tighten the yoke clamp properly on the container valve

4.9
Open the valve slowly using an appropriate size valve spindle/ spanner. Never use loose or worn out spanner or pipe wrench, as this might damage the valve spindle. Do not apply too much force while operating the valve. It may twist and damage. If the valve is jammed, and is not opening by applying a little force on the spindle / spanner, loose the valve gland by about one round, and then try again. After the valve is opened, the gland nut should be re-tight. If the valve does not open even after the manipulation of the gland nut, do not try to force open the valve. Detach the container from the system, roll it so that the other valve comes in the desired position, and repeat the above connection procedure. If this valve also fails to function properly, inform the supplier. Do not try to repair the container valve.

4.10
Open the valve slightly, and check the connections for any chlorine leakage with an ammonia torch. If any leakage is observed, tight the clamp. This should normally stop any leakage.

4.11
If there is no leakage and the connections are found to be safe, the valve can be opened fully, by giving one complete turn to the valve stem in a counter clockwise direction with spindle spanner. This is sufficient to permit maximum discharge of  chlorine. Additional turns of the valve stem will increase the rate of flow. It will only damage the valve.

4.12
Keep the spindle spanner fitted on to the valve on which connection has been given. This helps in closing the valve immediately in case any sudden leakage develops.

4.13
The container should be used only as a storage vessel and not as process vessel.

4.14
The container valve is not to be  used for controlling the flow of chlorine. Frequent operation will cause damage to the valve. A separate regulating valve on the process side should  be used for this purpose.

4.15
Connection to the upper valve of the toner brings forth chlorine in gaseous form. The gas comes out automatically at the normal atmospheric temperature. However, the container tends to cool down with chlorine discharge, and the rate of flow may diminish. Do not heat the container with hot water, steam or direct flame to withdraw chlorine at a faster rate as this might result in increase of the inside pressure up to dangerous proportions. To have discharge at constant or increased rate, the proper arrangement  would be to set up a "manifold" by connecting two or more containers in parallel to a common header. It is however to be noted that the manifold should be properly designed by qualified designers taking into consideration various aspects of the process.

4.16
It is appropriate to use an inverted 'U' type barometric leg for connecting the chlorine container to the process piping, particularly one containing any process liquid. This will avoid the back-flow of the liquid into the container in the event of any pressure difference developing. In case of gas being used at high pressure, a nonreturn valve should be installed to avoid back flow.


5.
Disconnecting from process

5.1
While stopping offtake of chlorine, first close the container valve, and then the process valve, close the container valve fully by turning the spindle spanner in a clock-wise direction without using undue force. This way, chances of trapping of liquid chlorine in the pipe line between the container valve and the process valve are minimised.

5.2
Fit the valve outlet nut and the valve protection hood. The container can now be moved to the storage used as rollers or supports.


6.
Dispatch of empty  tonners / cylinders.

6.1
Any abnormalities or defects such as dents, etc. if any noticed, may be specifically pointed out in the dispatch challan.

6.2
Containers may be loaded on to the truck with the help of a hoist or wooden ramp. Ensure that valve cap nuts are fully tightened and valve hood are fixed in position. Particular care should be taken to see that manual loading is done carefully to avoid accidents due to slippages.

6.3
Containers should be properly secured with ropes, wooden blocks etc. and should not project outside the truck frame. Also ensure that the valves of tonners are in a vertical plane.

6.4
A tag card bearing "EMPTY" should be put on the containers.

6.5
No other cargo should be loaded with the empties.


7.
Hazards of Chlorine 


Chlorine gas is primarily a respiratory irritant. In sufficient concentration, the gas irritates the muscous membranes, the respiratory system and the skin. The threshold limit value of chlorine is 1  ppm.


Low concentration of chlorine gas in the air may have minor irritating effects or may produce slight symptoms after several hours of exposure. Chlorine gas produces un-known cumulative effects. For more information refer chapter 6 of this manual.


8.
Employee training 


Safety in handling chlorine depends, to a great extent upon effectiveness of employee training, proper safety instructions and the supervision, and use of suitable equipment. It is the responsibility of the supervisor to train employees how to use personal protective and other safety equipment and it is the responsibility of the employees to use it for their safety. Employees should also know the following information.

a.
Information on the hazards.

b
How to prevent leaks, and proper action to be  taken in case leak occurs.

c.
Do's and don’ts in case of emergency.

d.
Knowledge on first aid measures.

e.
Use of personal equipment.


f.
Who should be communicated and how, in case of chlorine leak

9.
Personal protective equipment (PPE) 


Suitable PPE should be used to avoid exposure to chlorine. These should be available for emergency use outside chlorine area, near the entrance and away from the places likely to be contaminated.


Self contained breathing apparatus with full face mask/air line respirator with full face mask should be used where the concentration of chlorine in air is high. There are no specific non respiratory PPE for routine plant operations. But safety goggles, helmets, safety shoes should be worn, as per the prevailing practice at work place.


9.
First aid 


Immediately remove the victim to fresh air, arrange for medical aid and start artificial respiration to restore breathing. Don’t give solids or liquids to unconscious patient.


If chlorine has contaminated the skin or clothing the emergency shower should be used immediately. Contaminated clothing should be removed under the shower. Flush contaminated skin with running water for 15 minutes. Flush the eyes, thoroughly for 15 minutes if they have been exposed.


10.
Absorption of chlorine  in case of leakage.


If efforts to control leak fails and leakage continues, suitable provision should be available for emergency disposal of chlorine from the leaking containers. A simple absorption system consists of suitable tank capable of holding the required alkaline solution. The alkali should be stored in a form such that a solution can readily be prepared when needed. Chlorine should be passed into the solution through a suitable piping with a perforated distributor weighted to hold the outlet under the surface. Do not immerse the container, it is advisable to remove the gas at a rate high enough to cause cooling of the remaining liquid.

10.1
Caution when absorbing chlorine in alkaline solution can cause burns to personnel.

10.2
Recommended alkaline solution for absorption.

	Chlorine container capacity.
	20 % by weight  caustic soda solution.
	10 % by weight  soda ash solution.

	Kg.  (net)  
	100 % NaOH  -      Water  
	100 % Na2CO3  -    Water

	100
	  135 kg.               540  Litrs.
	  359 kg.                3238 Litrs.

	900
	1230 kg.             4920  Litrs.
	3260 kg.              29350 Litrs.


10.3
It is strongly recommended that every chlorine user should have very brief and formal written emergency control plan. The purpose of emergency control planning is to prevent or minimise injuries, prevent or reduce equipment damage and lessen the environmental impact.An emergency plan for chlorine should include a procedure for the training of personnel. Though assistance may be available in emergencies, but the first action must be taken by people on the scene. 

10.4
Authorised trained personnel equipped with suitable respiratory protection should investigate and take action.

10.5
Authorised persons should work on a chlorine leak. All other persons should be kept away in upwind direction until the leak is stopped and residual chlorine is dispersed. Higher elevations are preferred because chlorine is heavier than air.

10.6
The persons already in contaminated area should move in crosswind direction to escape in a shortest time. When you are in open area  without respiratory protection, keep wet handkerchief or cloth on nose and mouth which will reduce the effects of exposure.


11.
Chlorine kit and its operation


Chlorine kit contains various devices to  plug and control the leak from the tonner. The details of the usage of the kit and various types of leakages that are possible are also given.


The prime requisite for attending the chlorine leak is that the person attending the leak must wear PV suit, hand gloves (PVC) and self contained breathing apparatus whatever is the magnitude of the  leak.


Never spray water on the source of leakage as this does more harm in eating away the metal and the leakage can be unmanageable. The vapours of chlorine away from the tonner can be absorbed with water spray. Always approach the leak from upward direction.


11.1
Primary and preliminary measures to control leakage
a.
The tonner valve gland leakage. By tightening the gland nuts, the leakage can be stopped.

b.
Passing of the valve,  provided on the tonner.

(i)
This may happen due to scale formation at valve seat. This can be stopped by closing and opening the valve 2 or 3 times by using spanner having square slot.

(ii)
By putting a blind fibber gasket on the valve outlet and fit the cap and screw it tight.

c.
In case of leakage from the fusible metal of fusible plug or from the side wall of the container force the drift pit into the hole to arrest the leak. If leak is not controlled by this method, other devices are to be used for controlling the leak.


11.2
Major leakage and their possibilities.


There are three areas on tonner that can result in major leakages and the special devices provided in the chorine kit are to be used. The areas of leakage that develops into a major leak are as under.

1.
The valve body is broken or valve inlet threads are worn out.

2.
Leakage from the fusible metal of fusible plug and from the threads of fusible plug.

3.
Leakage from the side wall of tonner.


For attending the above three types of leakage the chlorine kit has separate devices meant for leakages specified as above. They are termed as device 1, device 2  and device 3. These devices are to be studied carefully and practical experience of fitting them together is necessary as there will not much time left in case of an emergency situation.


12. 
Disposal of chlorine 


After stopping the leak, important task is to dispose off the chlorine remaining in the tonner. If possible the remaining chlorine should be immediately used in  process.


If the process does not permit the consumption of the remaining chlorine, it may be passed in the solution of dilute caustic or soda ash. For ready reference, the following data is given.

125 kg. of caustic soda and  360 liters of water is required for dossolving 100 kg. of Chlorine. or 300 kg. of soda ash and 850 liters of water is required for dissolving 100 kg. of Chlorine.


As a guide line, the rate of caustic soda solution should be kept in such a way that the unabsorbed chlorine does not come out from the neutralization system.Regular drills for using the kit will help the attendant to stop the leakage in very short time.


22.3.2
 Sulphuric acid ( 98 %  Wt/Wt ) - H 2 S0 4 
         
The concentrated sulphuric acid is used in cooling towers for controlling the pH of the cooling water circuits. The acid is stored in a horizontal storage tank placed at an elevation so that acid can be dozed in the cooling tower basins by gravity. A separate  storage tank is provided for the new cooling tower. The acid will be dozed into the corresponding cooling tower basins through control valves depends on the pH of that cooling water system.

         
Unloading
        
For unloading sulphuric acid , an unloading  buffer tank and an unloading pump for  transfering the acid to the storage tank are provided. The material comes in road tankers to the IFFCO site and unloaded to the unloading buffer tank by gravity. Then this material will be transfered to the storage tank by transfer pump. 20.0 tonne of sulphuric acid can be stored in the storage tank of sulphuric acid and the average consumption is 0.3 tonne per day.

         
During the handling of sulphuric acid, all safety precautions are to be taken. The eyes are to be protected by using approved goggles .Other personal safety equipment include rubber hand gloves, aprons, face shields and  protective clothings. When acid falls on any part of the body, the portion in contact with acid should be drenched in water. For eyes, give prolonged washing with water and get medical attention immediately.


22.3.3
Caustic  soda  lye -  NaOH 


In cooling towers,  caustic soda lye is also used to raise the pH of the cooling water to the desired level. This chemical is stored in an  horizontal storage tank placed at certain elevation so that caustic can be dozed to the cooling towers basins by gravity. Two separate valves are given for dozing the chemical in ammonia and urea tower basins. Another  storage tank is  provided for controlling the pH of the new cooling tower basin. The dozing will be controlled as per the pH of the system. 

Caustic soda lye of 46-48% concentration (wt/wt) is used in making 4% NaOH for the regeneration of weak base anion resin and strong base anion exchangers. For the regeneration of weak base anion resin, approximately 1.7 MT of 46% NaOH is required for one regeneration. For the one regeneration of strong base anion resin and mixed bed section, approx. 650 kgs of 46% NaOH is required.


Unloading.
The caustic soda lye of 46-48% concentration comes to our plant in road tankers. After confirmation of the quality, road tankers are unloaded. The material from the road tanker flows to the suction stand pipe of the unloading pumps and the material will be transfered to the storage tanks. Whenever the material is required for regenerations in water treatment plant, 46% NaOH flows to respective measuring tanks by gravity. The low and high level switches of measuring tanks will operate the respective inlet valves.

          
Total storage capacity of NaOH in the cooling towers and water treatment plant  is 130 tonnes. and average consumption is 1.5 MT per day.

       Caustic soda  is very much corrosive  in nature. Symptoms of irritation are frequently not evident immediately after contact with them. Injury may result before one realises that the chemical is in contact with the body. Inhalation of the dust or concentrated mist of caustic soda may damage the upper respiratory tract and even the lungs.

          The following  precautions should be taken while handling NaOH.

          -  
Use rubber gloves, apron,  rubber gum boots and face shield.

- 
Caustic  soda  generates  much heat  when  dissolved  in water. Use splash proof goggles for protection of eyes and protective equipment to avoid burns due to splashing of the solution.

 - 
In case of contact  with NaOH, remove  the contaminated clothing and flush profusely with water.


22.3.4
Ammonia  -  NH 3 
          
Ammonia   storage   system   

         
For efficient and continous running of plant,  two refrigerated  ammonia storage  tank  each of  20000X2nos  and 5000X1 no tonnes capacity are installed to store liquid ammonia produced  by ammonia plant. Ammonia is  stored in  liquid condition at atmospheric  pressure  by reducing its temperature to  -33 deg C. It is stored in cylindrical  flat  tank.  In practice  a slight positive  pressure is maintained in order to simplify  the refrigeration  system. This method is generally considered  economical when quantities in excess  of 5000 tonnes are involved . Anhydrous ammonia is a  hazardous chemical  liquid, hence safety is a prime requirement in any installation. The design of equipment for storing and handling  ammonia is well understood  and the chance of a major  escape is very small and remote. The escape of ammonia under pressure is potentially more  dangerous than the  escape of ammonia  stored  at atmospheric pressure. Ammonia stored at pressure  has a considerable  amount of potential  energy  and if a repture of the primary container occur, liquid will flash into vapour spontaneously as the thermo-dynamic  state of the ammonia adjust itself to the diminished pressure . Since the adiabatic flash  evaporation takes place instantanously throughout the bulk of the liquid, most of the contents of a ruptured pressure vessel enter the atmosphere  as vapour or as fine aerosal.

        
On other hand when ammonia is stored at atmospheric pressure, the liquid will remain quiescent even if the primary container is ruptured, provided bunding prevents the liquid spreading. The amount of vapour produced  can be kept to a level where it represents no more than a local nuisance and very large quantities can be stored with  safety. 

          
Since two ammonia storage tanks are available, one of the tank can be inspected as per requirement. Ammonia storage  is also provided  with  ammonia loading pumps , ammonia circulating pumps and loading gantry for rail and road , which is used for despatching  liquid ammonia  to other fertiliser units by means of ammonia rail tanker and to other agencies by means of  road  tankers. 

Safety precautions for handling ammonia.
· Persons working for maintenance of ammonia handling equipment and vessels should  wear gastight goggles, rubber / PVC apron and hand  gloves.

· Welding, gas cutting, blow pipes and other source of naked flame should not be brought near ammonia handling equipments, vessels and lines without permission of  the  concerned plant authority.  

· Explosion-proof flashlights and portable lamps should be used in compressor house and storage areas.

· Use explosive meter to check safe limits against explosion before handing over equipment and machines for hot work.

· Gasmask,  air line  mask and other protective equipments like PVC suit, gumboots, hand  gloves should be worn where men may be exposed to harmful concentrations of ammonia.

· For work where there is a considerable hazard of extensive spill of liquid ammonia, a complete rubber suit be worn.

· Since ammonia gas is extremely soluble in water, when directed on the leak by spray is effective and will render a small leak relatively harmless until valves can be closed to stop the flow.

· Never strike a vessel, valve or any other equipment which is under pressure.

· Water should not be allowed to enter a closed vessel containing ammonia gas, a very high vacuum will be created which may collapse the vessel.

· Ammonia is explosive in the range of  16  to  25% by volume in air.

· TLV  (Threshold Limit Value ) for ammonia is 50  ppm. 

CHAPTER    23      

SAFETY FOR CONTRACTORS AND THEIR WORK FORCE

23.1
Introduction

          
Safety precautions have to be taken by all the contractors and their work force in the plant area . All the contractors have to provide the safety gadgets and ensure that their men are attending the work in a safe way. Safe tools / appliances are to be used . Safe working conditions are maintained and work is carried out under proper supervision. Only duly tested tools / tackles / appliances as per statutary requirement shall be used. Contractors shall be solely responsible and shall  ensure that all safety requirements under relevant statutary requirements inforce are fully complied with.  There are some points those are to be followed strictly by the contractors and their work force. 

23.2
General safety requirements to be observed by the contractors.
· Unauthorised entry of any-one or children or underage workers in to plant battery limits is strictly prohibited.

· Collect the work force with a proper list, to be entered  in to the plant for any kind of work .

· Smoking or carrying lighters or match stick with them in side the IFFCO plant area is strictly prohibited .

· Do not take rest near the wagon, or loading tanker where loading / unloading is going on. Don’t cross the tracks; may cause unwanted injury .

· Contractors and their work force must obey safety rules and follow the instructions properly which has been given by plant manager.

· Do not temper with moving machinery, valve or electric installation in the factory premises.

· Any type of minor or major accident occurred is to be informed to concerned plant manager or plant area in-charge immediately .

· Fire hydrants should not be opened without the prior permission of fire and safety section. The hydrant system is on auto , can  cause accident.

· Our plant have many kind of toxic / hazardous materials. Contractor must know the safety precautions and take preventive measures at the time of working.

· Do not carry out any work without proper instruction or guidance , otherwise a little ignorance can cause heavy damage.

· Work schedule should be carried out to do the work. One person should not be  engaged more then 16 hours in a day to avoid  any incident .

· Keep the mind on work . Sick person should not be engaged on the job.

· Before starting the work, contractor should get safety work permit and should strictly follow instructions written by the concerned authority in work permit. Permit is required for all types of jobs i.e. hot , cold excavation, chipping, grinding etc.

· Safety apparatus and equipments shall be provided to workmen as per the nature of work by the contractor. Welders shall use gloves, goggles, shields etc. during welding, gas cutting etc. All technicians shall use gloves, goggles during grinding, chipping  etc. If any unsafe practice is observed, fire and safety section or the authority issuing the work permit is authorised to stop the work without any prior notice.

· Fire extinguishers and water hose shall be available near work place and in case of fire, Fire and Safety section should be immediately informed on Phone No. 2222 by contractor from nearest available telephone. Engineer incharge should also be immediately informed.

· Contractor shall secure necessary insurance of his workmen for the entire duration of works under the contract. IFFCO is not responsible for any accident / injury caused whatsoever, to any person employed by the contractor, however, contractor has to inform IFFCO Fire and Safety section about accident, if any, immediately.

· Temporary switch boards, cables wires and electrical equipments should be installed in accordance with standard electrical practice with proper earthing etc. and should have prior approval of  IFFCO electrical engineer. Switch  board shall be suitably protected against rain water. The cable used for welding machine should  have flexible tough rubber sheathing.

· Temporary cable and wires including welding cables should be routed as not to cluster the work areas. Also  any possibility of damage to live wires by falling objects should be avoided. Temporary electrical lines for power and lighting shall run overhead or underground so that they should not hinder the movement of men, materials and  vehicles.

· Portable hand lamps being used by construction crew shall be preferably of 24 volts supply and bulb to be protected with safety shields.

· Earthing for welding shall not be taken through existing structure or equipments due to the very explosive nature of the plant, raw materials, reaction during process and final product. There is every possibility of fire and explosion in the equipments due to electric spark caused by earthing connection etc.

· Contractor should be careful while excavation so that no underground cable or pipe line is damaged. As soon as any brick cover or underground cable is exposed, he should  stop the work and inform engineer incharge immediately for necessary action.

· Contractor should not leave any welding machine unattended. Before leaving the work place, contractor should ensure that welding sets are disconnected from welding socket outlet.

· All work areas shall be kept reasonably clear and  clean for easy movement of men and material. Also all approach roads shall be free from obstacles for easy movement of cranes, vehicles, fork-lifts, trolleys etc. and all debris shall be periodically removed.

· All temporary structure and supports for erection purpose such as scaffolding, ladders, walkways, platform, shuttering etc. shall  be sufficiently strong for safe use and to prevent collapse and accidental fall of workman. Same shall be removed immediately after the work is completed.

· All  workman working at unsafe elevation during the construction activity such as concreting, plastering, welding,  erection work, painting, insulation etc. shall have safe and  sufficient passage and should be properly instructed to take necessary safety precautions and observe safe practice to prevent accidental fall. The use of  safety belts and helmets is necessary.

· All supervisors, welders, electricians, technicians and riggers engaged in the work shall be adequately skilled, experienced and acquainted with standard rules, regulation and practices of the work.

· All open trenches, pits and other excavation carried out by contractor shall be cordoned off and proper caution boards and illumination should be provided.

· All lifting tools, tackles and accessories shall be in good working condition and of suitable capacity for the purpose for which they are used. All certificates/permits/licenses etc. required under any law or regulation for the same shall be available and valid during the entire period of the execution of the work under the WO/contract.

· Contractor shall not use any structure or equipment erected or under erection for fastening, lifting or flying tackles, etc. which may impose such loads for which structure or equipments are not designed to carry. However, contractor has to get prior approval from engineering incharge before using beams, permanent structure for the above purpose.

· When work is carried out at high elevations, it is the responsibility of the contractor to ensure that tools and materials are not left in a position where they can fall on peoples moving/working below. Where necessary, places  below should be cordoned off and caution boards shall be provided by the contractor. Also contractor should not cut existing hand railing/structure.

· Contractor’s men must not temper with any machines, switches, valve or equipment not connected with their work. Welding holders should not be tested on running pipelines.

· Nylon rope should be used for scaffolding where hot line are running near by, because there is every possibility of rope catching the fire. Also no scaffolding is to be made on hot as well as insulated lines.

· Necessary sign boards clearly indicating “RADIOGRAPHY HAZARDS” on all the four sides of the cordoned area surrounding radiography source, will have to be displayed by contractor. Surrounding area will be cordoned with the help of manila rope and his personnels will be kept for watching/guarding on all the four sides to prevent entry of personnels till the radiography work is completed. Contractor’s personnel should be able to communicate clearly/properly to stop entry of unauthorised personnels within the area cordoned for the radiography work.

Scrap/ waste

· Scrap / waste must be removed daily to prevent accumulation. Materials liable to cause persons to slip or trip and fall should be cleared immediately.

· Waste removal teams working after work hour should be organised where normal cleaning cannot cope with the build up of waste materials.

· Projecting nails should be removed or bent over.

Personal protective equipment 
· Helmets should be provided for all who are exposed to the dangers of falling material or structures.

· Suitable eye protection should be provided for all who are exposed to flying particles, harmful glare and dangerous substances.

· In the handling of rough objects, gloves should be provided and used.

· Safety footwear should be provided to all who are exposed to foot injury, and same should be good fitting and comfortable to wear.

· Safety belts should be provided where other means are not practicable. Both the anchorage points and lifelines provided for attaching safety belts should be of adequate strength. The safely belt line should be fixed in such a way that user’s freefall will not exceed  1  meter.

· Catch net should be used where persons are liable to fall and these should be securely supported to a level as near possible to the working level.

· Noise defenders should be provided for work area where the noise level exceeds 85 dB.

· Respiratory protection should be provided by employers and used by workers where the dust level remains high and where control at source is not practicable.

· Where defects render the scaffold unsafe, they should be rectified immediately. Where this is not practicable, sign should be put warning against using it.

Civil

· For any kind of roof work,  painting work of towers, scraping on the lifting position etc, safety belt or any type of guard should be provided .

· Safety appliances must be used i.g. goggles, hand gloves, helmet etc. for any jobs of plant. Scaffolding pipe or bomboo can injure without these items. 

· Excavation work should be carried out very carefully.

· Any type of cables, pipe line etc. Are observed during excavation,  should not be damaged. It may be live electric cable, any gas pipe line or any dangerous materials .

Concrete mixures 

· Moving parts which are  liable to become nip points, such as gears, chains and rollers should be guarded.

· Where concrete mixers are driven by internal combustion engines, exhaust points should be located away from the worker’s work station so as to eliminate their exposure to obnoxious fumes.

Electrical

· Electrical equipments must be used very carefully. All operating machine / motor should have earthing wire in good condition. All electric equipments are assumed to be live at all time, unless it is specified that it is deenergised.

· Without a suitable switch board / fuses or plug, the electric connection should not be given for any job .

· Portable transformer ( welding machine ) or any portable electric appliance should not be shifted from one place to another when the power is “ON” .

· When the electric job is over, the switch of  machine or supply power from main, must be off properly. Joint of the electric cable is strictly prohibited.

· Where “DANGER  TAG ” is provided, that equipment / valves  should not be operated .

· All components and conductors used must be in good condition.

· Proper junction boxes and distribution boards from which electric power could be tapped, should be provided at every floor level.

Mechanical

· Care should be taken at the time of welding / cutting job so that spark or welding rod piece do not come in contact with burning materials .

· No welding / cutting should be carried out without a valid safety permit 

· Gas cylinders should  be kept away from heat or live electric wire .

· Gas cylinders should be kept away from work place .

· Never leave the gas cutting torch open when not in use .

· Clean the area where welding / cutting work is carried out .

· Keep water / sand buckets / fire extinguisher where hot work is carried out.

· It should be known to all workmen about the type of fire equipments available at site and how to operate them. 

· Do not remove the guards from moving / running part of the machine .

· Loose clothing near moving machinery is strictly prohibited .

· Welding cable and all connections should be in good condition .

·  Use the proper tools to avoid any occurrence of accident .

· Contractor should take safety permit daily and renew it time to time. He should know  that  what is written on the permit ?  

Winches 

· Adequate foundations should be provided for winches.

 Lifting gear 

· All lifting gear and slings should be tested before use and thereafter inspected regularly by competent engineers. Workers should also check the lifting gear visually before using them.

· Each piece of lifting gear should be checked for its safe working load, its identification number and  its last inspection date. It should also be colour coded according to due date of inspection.

· Wire ropes should be preserved against rusting, kinking, fraying,  and heat damage. Defective wires should be destroyed to prevent recycling.

Transportation

· All  type of vehicles have to provide the spark arrestor to enter the hazardous area / tank area which are duly approved by the Chief Controller of Explosives.

· Mobile equipments e.g. hoists, fork lifts and cranes should be operated by authorised persons .

· It is strictly prohibited to sit on top of the truck cabin or loaded materials .

· Gas cylinders should not be rolled.  It should be transported by hand-cart / hand trolley . Cylinder’s cap should be placed when not in use .

Fire / txic gas release 

· Inform to shift in-charge / area engineer immediately for any fire / toxic gas / chemical splash occurred.

· Clean the area with plenty of water which was effected with this chemical splash . Remove the contaminated clothings .

· When ever any toxic gas leaks,  keep wet cloth on your mouth, see the wind direction and  go to safe place.

CHAPTER     24   

PLANT INSPECTION AND SAFETY AUDIT

24.1
Introduction  


Plant safety inspection, which is a  method of discovering potential accident risks, is one of the oldest  accident prevention techniques. When an employee was caught between a pair of gear wheels and mangled, naturally preventive action was confined not only to the particular dangerous unit which caused the unfortunate incident, but to other similar units also. Thus,  plant safety inspection became an important tool in accident prevention, right from the early days. Development of the statutory regulations covering safety and the inspections by factory inspectors have given stimulation to in-plant inspections and guarding programmers.


Just as inspection is  an important function in quality control of the product manufactured, plant safety inspection plays a vital role in accident prevention. Its purpose is to find and remove hazards in jobs before accidents occur. It may not be possible to spot and remove all the unsafe conditions or unsafe practices in the  entire plant in one stroke. But the ultimate aim is to make all the operations safe and efficient.


Inspections properly carried out contribute to safety by its incidental benefits. The plant manager, safety officer and other supervisory personnel making the inspections could achieve the purpose of inspection better by consulting the persons concerned in the shop and thus enlisting their co-operation. Consultations with the employees besides revealing the practical aspects of the problem, often brings out useful suggestions from the employees. Such consultations and implementation of suggestions is a good way of creating employees' interest in safety.

24.2
Plant safety inspections. 


Safety inspections can be  of the  following types  

· Periodic inspections,

· Intermittent inspections,

· Continuous inspections,

· Special inspection.

24.2.1
Periodical inspections 


These inspections are well planned and made at regular intervals. Machinery, equipment, tools, and all parts of the plant should be inspected periodically. Their periodicity should be decided according to the requirements. For inspections of pressure vessels, cranes, hoists, chains, ropes, power trucks, etc. a pre-arranged schedule as required by law should be followed and these should be carried out by competent persons. All concerned persons should be notified well in advance of such inspections.

24.2.2 Intermittent inspections 


These are random  inspections made at irregular intervals. These may be made by safety department personnel, supervisors or safety committees and  may cover a particular department, place of equipment or small work area.

24.2.3
Continuous inspections 


In a system of continuous inspection, some selected employees spend all their time observing certain equipment or operations. Maintenance men, electricians, etc. fall  under this category. Continuous inspection of tools are made by stores staff. Continuous  system of inspection of personal protective equipment to keep it in good shape is especially desirable.


24.2.4 Special Inspections 


Special inspections, are those which are occasionally made to locate hazards which are suspected to be present in certain situations or processes. Example of such inspections are 

-
Inspections during special campaigns such as fire prevention week, Safety week, House keeping contest etc.

-
Inspections of new buildings, installations and processes.

-
Inspections for investigation of accidents to determine causes.

-
Health surveys to determine the extent of the suspected hazard and the necessary preventive measures.

-
Inspections of scaffolds, point of operation guards, general ventilation equipment, excavations and constructive work.


Inspection procedures 


The persons making inspections should be familiar with the equipment, tools, the processes and operations and should have adequate knowledge of the hazards associated with these. They should also be familiar with the company rules and policies and also the various statutes dealing with safety and health. The inspection staff should be equipped with data based on a detailed analysis of previous accidents in the plant. An  inspection checklist often proves  to be  very handy and will eliminate the chances of overlooking some of the sources of accidents. A specimen of a broad check-list is given  as below

House-Keeping.

Material Handling methods.

Adequacy of aisle space and working space.

Guarding of transmission machinery.

Point of operation guards

Maintenance.

Ladders, ramps, etc.

Hand trucks, power trucks, etc.

Cranes, hoists, etc.

Lighting.

Floors, platforms, stairs, railings, etc.

Electrical equipment, particularly extension cords.

Personal Protective Equipment.

Dusts, fumes, gases, vapours.

Pressure vessels and its fitting.

Explosion hazards.

Oiling methods.

Chains, slings, and  other lifting tackles.

Access to overhead equipment.

Interlocks and instrument controls


Reporting and follow up 


The inspection report should be clear and concise with enough explanation to make it understandable. Copies of the recommendation should be sent to the concerned persons for implementation. Progress should be reported to the management at regular intervals. Periodic check should be made until they have been completed.

24.3    Safety audit 


Safety audit and industry


In last decade, many formal analytical techniques for hazard analysis and loss prevention in chemical and petroleum industries have been developed. However, the  problems differ from industry to industry and different methods are required to deal with them. Safety  reviews for the new plants are carried out at the  design stage by identifying all major hazards and process risks at the initial stage. While designing the plant, care should be taken not to consider personnel safety but also to protect process systems and related structures from hazards of fire explosion and over pressure. However as many times safety aspects are overlooked, safety studies and measures for loss prevention are expensive and the  projects are to be completed in fixed time schedule and financial limits, 


Safety audit for plant in operation refers to a check of the plant hardware and  operating procedures, after the plant is constructed and is in operation. The measures, recommendations derived from safety studies can be implemented within the purview of financial limits and production downtime.


Objectives 

Safety audits are aimed to reduce losses,and identify the accident prone and  vulnerable areas. The major objectives of safety audit are :

· To make arrangements for ensuring safety and absence of risks to health in connection with the use, storage and transportation of raw materials and  products.

· To provide information, instruction, supervision and training to ensure the health and safety of  employees.

· To investigate plant hazard, to make suggestions for improvement of safety.

· To evaluate operating instructions, manuals considering modifications of plant, if any.

· To pinpoint hazards during plant shutdown and repair of major equipment.

· To analyse plant safety record and remedial actions implemented.


Scope of  safety audit 

The safety audit involves critical examination of each area of organisation activity. The areas covered under safety audit are as listed below 

· Reviewing and complying with statutory requirements like IBR, BRC-TAC for insurance, Electricity Act, Factories Act, Explosive Rules etc.

· Process safety - includes trip systems and interlocks, startup and shutdown procedures, updating of  plant manuals and review of  P &I diagrams.

· Material handling.

· Equipment safety - includes hydraulic testing of pressure vessels, NDT inspection, safety relief valves, rupture discs etc.

· Machine safety - includes preventive maintenance, lubricating system, cooling systems, vibration wear and tear, corrosion etc.

· Electrical safety - Comprised of temporary electrical connections, explosion proof fittings, bending and grounding, earth pit resistance and  continuity.

· Operational safety aspects 

-
Training of employees. 

-
Unsafe practices. 

-
Work permit system, schedule for regular inspection of emergency equipment / machinery.

-
Condition, care and suitability of personal protective clothing and equipment.

-
Identification of equipment, piping system.

-
Condition checks of hoses.

-
House keeping.

-
Involvement of employees in safety activities, their knowledge of the safety organisation and attitude, condition of notice and display (communication).

-
Implementation of recommendations.

-
Responsibility (with respect to scope of work ) should be well defined.


Methods of safety audit


Safety audits are conducted by a multi disciplinary team comprised of persons from plants ( plant manager ), safety department, maintenance / facilities department, instrument department as well as project / design and technical services deptt., who will be responsible for updating P & I diagrams and such other technical documents under scope of safety audit.


Normally, the safety audit team led by a  senior manager, conducts the audit during plant commissioning repeats after every three years, but not later than five years.


The safety audit has the following main stages -


-
Identification of possible loss producing  situations.


-
Assessing potential losses associated with risks.


-
Selection of measures to minimise losses.


-
Implementing these measures within the organisation.

-
While carrying out safety audit, a check list approach is very useful for evaluation of plant's design, layout, appearance, operating procedures, identifying and correcting any potentially unsafe situation in the  plant,. monitoring the changes / modification of equipment, operating parameters and control loops etc. 

24.4
Safety audit for new projects 


For new projects, preliminary hazard analysis should be carried out to identify industrial hazard considerations which affect the process design. Following points should be considered for new projects.

· Selection of process


Selection of process route or changes in process sequences at the design stage should be done considering improvement in safety of plant over other routes and keeping financial penalties within the reasonable limits.

· Dangerous processes


While designing various processes / operations, care should be taken to minimise significant potential hazards.

· Reduction in hazard


To limit process inventory, control of damaging interactions, design of heat exchangers net-work and equipment grouping and danger of introduction of hazardous material into an otherwise relatively safe area.

· Nature of process i.e. whether batch or continuous.

· Identification of materials ( including impurities ) and their storage and handling procedures.

· Notification of hazardous installation and complying to statutory requirements. Impurities in chemicals and their effect on reactions, products, whether it is required to go for a separate unit for impurities removal from raw materials.

· Emissions and effluents : Complying to pollution regulations by providing treatment plants. Provision of incinerators and closed blow down headers.

· Reactions and nature of reactions - exothermic / endothermic. Catalyst  behaviour,  local  effects in the reactor, thermal effect of reaction etc. should be identified and establish the methods to limit and control of hazards.

· Single or multiple trains in operation based on safety, cost criteria and production losses.

· Noise level, radiation, Insulation.

· Exposure to hazardous materials should be minimised.

· Designing as per codes and standards.

24.5
Safety audit for plant in operation  


The audit for plants can be conducted by performing process safety review followed by a procedure evaluation on each section of the plant. The process safety review is performed considering various points mentioned in check list in the following manner :

-
Possibility of run-away reaction and  safeguards provided.

-
Compatibility of material of construction with process.

-
Can mechanical equipment failure develop hazardous reaction.

-
Consequences arising because of failure of power.

-
Provision made for process safety when critical instrument is removed for maintenance.

-
Effect of feed loss to particular section.

-
Hazards because of common manifold for venting.

-
Review of modifications carried out in control loops, equipments, changes in operating parameters and their effect on plant safety, product quality and consumption of utilities and raw materials.


After process safety review, procedure evaluation is made where all documents including P& I diagrams are evaluated from overall plant safety considering following aspects. 


1.
Maintenance  (routine and special maintenance )


Factors like Isolation of electric power, equipment and  piping drawing, flushing and cleaning procedures, requirement and use of protective clothing during maintenance work, monitoring / control of maintenance work should be accounted.


2.
Preventive maintenance


3.
Instrumentation 


Periodic checking and calibration of instrument items, safety relief valve testing and inspection and reliability of instrumentation loops are the  major factors to be evaluated.


4.
Emergency situations and training of operating people 


Emergency procedures, training of  operating people for normal running, start-up and shut down of plant, use of fire fighting equipments, allocation of work related  experience etc. should be evaluated.


Finally, site inspection of the plant by the entire team on routine basis is done. This helps in sorting out various doubts arised during process safety review and procedure evaluation. It gives check on implementation of various measures taken.


Conclusion 


Safety audit reveals hazards, weakness and vulnerable area of plant. It identifies problems area for which remedial measures are to be taken. The report of safety audit team is submitted to the management which gives feed back to the team as well as financial approval for safety measures.


Management attitude to the safety is vital. It is obvious that unless management is strongly committed to safety, the safety audit and hazard analysis studies could remain mere paper exercise. With a committed management, the safety audit is an excellent tool for periodically  reviewing the safety status of plants and taking remedial measures to ensure continuous safe operation.  

 24.6 
Check list for safety audit


This is a preliminary check list indicating various features and steps of detailed safety audit. Any additional points meeting to the  specific needs depending upon the plant and situation, should  be considered.


Basic process consideration  

1.
Identify the hazardous characteristics of chemicals used.

2.
Regard for safety during unit operations.

3.
Understanding of reactions.

4.
Estimation of operating limits / values for flow, level, temperature, pressure, chemical reactivity and mechanical stress.

5.
Expediting of start-up.

6.
Safe shut down procedures.

7.
Maintenance, inspection and construction mode. ( modifications, new construction etc. )

8.
Reduction in inventory of the system to improve process safety.

9.
Review of effluents and pollution control measures.

10.
Investigate and record of side reactions considering effect of poor mixing, inefficient distribution, hot spots, fouling, runaway reactions.

11.
Allowance for catalyst behaviour like ageing, poisoning, disintegration, activation, regeneration.

12.
Build-up of dangerous materials during operation.

13.
Determine the effect of impurities on chemical reactions, hazard characteristics of process mixture, corrosion etc.

14.
Suitability of material of construction.

         
Trigger events 


Events which trigger the other activities or events resulting in hazardous situation and loss.


Human failure  - e.g. mal operation, failure to perform part of task.


Equipment, instrument, component failure - e.g. control valves failure, out of range indications etc.


Supply failure - e.g. raw materials, utilities ( air, electricity, inert gas, fuel oil, lubricants etc. ).


Abnormal operation  - Run away reaction, instrumental disturbances, catalyst activity, corrosion, planned deviated operation.


Effects of deviation in system which leads to trigger events  

1.
Change in quantity -  Due to valve blockage, pump/compressor failure, vapour locking, level changes, high/low flow of pumps, control valve failure, relief valve failure, reverse flow due to back-siphoning, pump reversed, poor isolation overflow etc.

2.
Change in Chemical condition 

a.
Due to impurities because of thermal degradation in furnace, , loss of vacuum, contamination due to air / nitrogen / water / lube oil / steam, internal leakage, catalyst degradation, corrosion products.

b.
Due to concentration change because of effluent/emissions/ localised reactions, failure of mixers, unexpected phase or proportional split, corrosion, solubility, feed change, alteration in sequence of operation.

3.
Change in physical condition 

a.
Due to pressure change because of boiling, reaction, freezing, decomposition, condensation, explosion, foaming, blocked-kin heater, control valve failure, external fire, sun, failure of drains, valves or pipes and vacuum.

b.
Due to temperature change because of heat loss, condensation, vapourisation, external fire, exothermic / endothermic reactions, changed catalyst activity, scaling over surfaces, hot spots, blocked in exchanger on one side, thermal shock, lubrication faults, weather changes e.g. rain .

c.
Due to change in shape/size because of crushing, grinding, poor mixing, stagnation, sedimentation, expansion, contraction, wear.


Hazardous conditions
1.
Release of materials  - Due to spillage, leakage and venting caused by overflow, backing up, vapour lock, excess pressure, loss of vacuum, failure of control or major services, surging, priming, foaming, condensation, products present in vapour, broken or badly fitted pipe, vessel, glass, instruments, gaskets, gland, seal, flange joint, internal leak, evaporation through open line, drain cover, relief valves passing, rupture discs blown, valves in struck position, ejector failure, dust formation,  change in normal discharge.

2.
Change in material hazard characteristic.  

-
Due to flammable mixture formation with air because of loss of vacuum, release of materials, breathing of tanks, draining of unit.

-
Due to change in chemical composition, flammability limits, potential and kinetic energy.

3.
Due to operating limits reached.

4.
Due to maintenance ( exposed energy source ).

5.
Possibility of the  plant acting as a source of ignition. 

-
Due to exposed hot surfaces, internal catalytic reactions, overheating of prime movers, frictional heat and sparks, backflow of hot material.

-
Static electricity generation by failure to ground vessels and piping, high flow velocity, splashing, two- phase flow and failure of static discharging system.

-
Electrical sparks, cables overheating.

-
Ignition temperature of  combustible mixture is  exceeded.

6.
Ways of changing hazardous events or their frequency of occurrence.

-
Consider change in process design to reduce hazards.

-
Change in operating limits.

-
Change in system reliability to reduce hazards ( Increased supply of utilities services, reduced breakdown - preventive maintenance, design for abnormal conditions, modernising know-how of manufacture, anticipation of problems with condition monitoring and control ).

-
Reduction in hazardous materials spillage, leakage, contamination using pipe caps, plugs, blind flanges, single/ double block with bleeder valve, trip valves, closed blow down header.

-
Change in operating parameters.


Corrective action for process 

1.
Improvement of control system by following means  

-
Change in control system like interlocks, trips, preventing operation with control out of service.

-
Identification of valves, piping, stand-by equipment, alarm on process conditions, analysis points and instruments, emergency isolation valves.

-
Check action time relay, less time lag.

-
Better inspection, corrosion control, anticipating hazardous conditions.

-
Excess flow valves, dual switches, alarms stops and starts, hand wheel on control valve, computer control.

2.
Means of corrective action taken to suppress, quench or relieve.

-
Inert gas, inhibitor, catalyst killers, dilution by process material, inert pads.

-
Additional cooling, cooling emergency back-up

-
Dump-blowdown, liquid/gas depressurisation, vents, drains.


Other measures for minimization of hazards / danger for new projects 
1.
Limitation of 
Number of operating personnel, ( field / control room ) and  maintenance area.

2.
Changed layout, reconsideration of relative location of control room building, source of utility supply, highly hazardous area, key business item, source of ignition / noise / over pressure etc.

3.
Special protection by barriers, spray-foams, curtains, underground storage.

4.
Dikes, drainage, building drawing.

5.
Sufficient means of ventilation like air conditioning, dampers, fire curtains.

6.
Improved protection by, 

-
Strengthening of units, buildings, control rooms.

-
Insulation for personnel protection.

-
Drainage away from structure and equipment.

-
Depressurising ( liquid / vapour ).

-
Provision of mobile/fixed fire protection system as well as for toxic hazards and adequate water supply, smoke detectors, HCS detectors, alarms.

-
Lightening protection, provision of emergency escape.

-
Safety equipment facilities, welfare, fire station, communications, telephones, fire pumps, hose/air station.

-
Decontamination means.

7.
Supervision, training, refresher courses, emergency procedure, first aid.


Considerations related to fire, explosion, plant layout and general precautions 
1.
Fire / explosion.

-
General emergency plan.

-
Possible consequence of  fire (short and long term effect).

-
Appraisal / discussions with insurance agency, local fire service and such 
Govt. Agencies.

-
Adequate source of fire fighting water.

-
Ease  draining of fire fighting water, provision in drains for preventing 
blockage of drains due to debris.

-
Effect of high velocity jet on equipment and people.


2.
Layout 

-
Considerations regarding climate, geography, environment protection, 
public / private transport, welfare / labour / population, fire fighting and 
security, proximity of roads, railway, airfield, residential area.

-
Wind and its direction, slope of ground, possibility of floods consideration.

-
Spacing between plants, major units, occupied building.

-
Access to loading / unloading area.

-
Proper identification and storage of chemicals.

-
Pipe racks ( avoid area surrounded by dike, roads ).

-
Power lines location and looping to key item.


Documentation 

-
Updated documents

-
Modifications carried out since the documents were last seen.

-
Change carried out in consultation with engineering back up from deptts. like design, project and process licenser.

-
Arrangements for rapid data recovery, commissioning feed back.

-
As built drawings for piping and their record maintaining.

-
Documents supported by manufacturer / supplier's operating and 
maintenance instructions.

-
Safety reviews - properly documented.

-
Arrangements for feed back to designers for process deviations, 
hazardous occurrences, accidents involving injury or material loss.

CHAPTER    25

 FIRST AID


First aid treatment is the immediate care or emergency treatment given to an injured in time or without any delay. The severity of any injury or poisoning can often be reduced to a considerable extent by prompt application of proper first aid treatment. In major injury cases, first aid treatment may save the victim. The first aid treatment should be administered only by experienced and qualified persons. The following are a few first aid measures that are to be taken according to the circumstances.

25.1
First aid facilities 


First aid can be administered at the plant medical center when a compounder nurse is on round the clock duty. Also the  first aid boxes are provided in all the areas of the plant to treat minor injuries on the spot.


Note  - One first aid box is permanently kept in the IFFCO ambulance .


All injuries must be reported immediately to the shift engineer for preparation of accident report and to the medical center where a log book giving particulars of injuries will be maintained.


Medical facilities 


Medical officer (Doctor) is  available at the plant medical center from Monday to Saturday 9.0 hrs to 12.00 hrs.


If medical attention is required at any other time, the compounder / nurse will send the patient to any of the following nearby hospital at PPT ,BijuPatnayak State Hospital at Paradeep
          Ambulance facility 


IFFCO’s ambulance are stationed one at plant medical center and other stationed at township hospital round the clock for immediate shifting of patient to hospitals when required. The compounder / nurses are authorised to release the ambulance for the patient as and when they deemed fit.


One or two persons will be delegated by the concerned shift engineer on duty to accompany the patient to the hospital from the plant, to  ascertain that proper medical attention is provided and report promptly action taken or to be taken. Depending on the severity of the injury, the compounder /nurse will be authorised to accompany the patient himself.

25.2
First-aid measures


In  case  of  gas  poisoning  or  asphyxiation  due  to Ammonia, Chlorine, Sulphur-dioxide, Carbon-dioxide, Nitrogen, Carbon monoxide and Acetylene, the following first aid measures should be taken immediately.


25.2.1    General 

-
Remove the injured to fresh air immediately.

-
Keep the injured warm using blankets.

-
The injured should not undertake any physical activity. He should be put to 
bed.

If injured becomes unconscious 

-
Lay him with head lower than the rest of the body.

-
Permit the inhalation of very dilute acetic acid.

-
Loosen clothing around the neck.

-
Sprinkle, face and chest, with cold water.

-
Rub his limbs towards the body.

-
Do not give him any liquid for drinking.

If breathing is interrupted 

-
Start artificial respiration 

-
Administer oxygen if necessary

If breathing is normal 


-
Give hot tea or coffee to the injured 

25.2.2  First aid measures in case of burns from hot materials or fire 

-
Cool with plenty of cold pure water.

-
If clothing adheres to the skin, do not attempt to remove it but cut clothing carefully around the burned area.

-
Get immediate medical attention from the physician.

25.2.3  First aid  measures  in  case  of  burns  from corrosive fluids like       

           ammonia  & sulphuric acid.           

      a.
Get the patient under a shower or if a shower is not available in the vicinity, wash the area of the burns with plenty of clean water.

      b.
Remove the contaminated clothing under the shower.

      c.
The use of neutralising agents are not recommended.

      d.
After complete washing, the burns should be covered with a clean, preferably sterile cloth.

      e.
Get the medical attention of physician immediately.

      f.
If the injured becomes unconscious, follow the procedures as already stated.

      g.
In case of injury (irritation of the eye) wash with plenty of low pressure clean water for about 15 minutes. 

25.2.4 Electric Shock 


Removal   from  contact 

-
If the person who has received the shock is still in contact with the apparatus, immediate action should be taken to remove him.

-
If it is possible to do so without loss of time, switch off apparatus.

-
If it is not possible to switch off the apparatus immediately and render the circuit dead, steps must be taken to remove the injured person, notwithstanding that the circuit is alive.


-
Care must be taken to ensure that the rescuers do not themselves become casualities there by increasing the casuality list. Contact through bare skin of the person to be rescued and the rescue with a passage to earth must be avoided.

-
If a rubber mat is available, the rescuer should stand on the mat. In the absence of a rubber mat, coconut matting, dry wooden planks, or a dry stick put into the injured person’s clothing or a dry piece of rope or a dry coat twisted up like a rope, will serve the purpose. The main points to be observed are speed in switching off the circuit, or alternatively speed in rescuing the patient without the rescuers themselves becoming casualties.

         Treatment of the injured person 

-
If the patients clothes have caught fire, extinguish the same or alternatively remove the clothing.

 -       Get the patient into fresh air.

-
In cold weather, avoid exposure of the casuality to cold; if possible roll the patient  in  a blanket.



-
If the shock is severe, inform medical authorities and send for a doctor.

-
If the patient is unconscious.

         
a.    Lay him down with his legs and foot higher than his head.

         
b.    Loosen clothing around his neck.

         
c.    Sprinkle his face and chest with cold water.

          
d.    Rub his limbs towards the body.

-
Further, if breathing is interrupted, start artificial respiration at once according to the instructions given in the chart and continue until the doctor arrives or the breathing has been restored to normal. 

-
On the arrival of the medical officer, he will take charge and issue such further instructions as may be necessary, including administering stimulants, period of rest necessary etc.

- 
If the patient is required to be sent to the hospital, either for treatment of injury or to be kept under observation, the medical officer will make the necessary arrangement.

25.2.5 First aid measures in case of cuts. 

-
If the bleeding is copious, it must be first stopped by a tourniquet.

-
Under no conditions should a tourniquet be held tight for 15 minutes at a time. Loosen it and allow the blood for a few seconds and again tighten it.

-
Wipe out the wound with clean, preferably sterile cloth and get medical aid.

25.2.6  Artificial respiration 

-
Lay the victim on his stomach, head turned to the side and cheek resting on one hand. Clean the mouth and throat for any obstruction. Kneel at the victim’s head.

-
Stretch your palm and place them with thumb tips together on the victim’s back just below his shoulder blades.

-
Gently move forward slowly to exert pressure.  Do not push away. Gently move back and slide hands up victim’s back and out along his arms. 

- 
Grasp his arms half way between elbows and shoulders. Pull up towards yourself until you feel resistance.

-
Lower the arms and repeat back pressure. Report cycle ten to twelve times in a minute. Do not interrupt rhythm. Continue artificial respiration until victim is breathing normal. Adjust rhythm of your movements to his breathing. Let someone else loosen tight clothing.

25.2.7 Miscellaneous tips for first aid 

-
In all cases of head injuries, always keep the man’s head above the level of his body by keeping some support under his neck.

-
If the patient ceases to breathe as a result of an injury of electric shock, gas fumes, etc. manual method of artificial respiration should be started.

-
In an emergency like snake bite immediately tie a handkerchief or some tourniquet, 2( above the level of the bite before taking the patient to the first aid center. Always keep the patient warm by covering with a blanket. 



CHAPTER      26  

PERSONAL  PROTECTIVE EQUIPMENTS AND IT’S POLICY 

26.1
Introduction

Accident can be avoided in the following two ways.

-
By eliminating or reducing ‘hazards’.

-
By providing proper protective equipments and ensuring their use by concerned personnel.


The degree of protection required must be related to the potential hazard of the  job. Personal protection is  treated as injury prevention when working under adverse condition and should be resorted to only when other measures fail. Protection by mechanical means is generally more reliable than protection dependent upon human behavior. So if it is not practical and possible to eliminate a cause of accident by engineering devision  by safe guarding so to limit exposure time to hazardous dust, mists, vapour on excessive noise to acceptable levels by administrative procedure, the use of personal protective equipments is mandatory.

26.2
Selection of  PPE.

Our endeavor should be to eliminate hazards completely but it may not be possible in all cases and hence the necessity arises for providing personal protective equipments as a second line of defence. It is very necessary that the selection of the protective equipment is proper. Most of the injuries can be eliminated or minimized by utilizing right type of equipment required for the job.


The main raw materials used in the plant are Natural Gas, Associated Gas, Naphtha, LSHS, Water, Power and Various Chemicals in limited quantities, Looking in to feed stock of plant operation, following hazards are involved in our unit.

  A.
Ammonia plant is having basically Fire, Explosion and Toxic release hazards.

  B.
Urea plant is having Toxic release hazard.

  C      Offsites  and Utilities  facilities is  having toxic, fire and other hazards as feed stock and finish products are unloaded, transported and stored in large quantities.


All the above hazards are taken care while its designing, erecting and operating of plant but it may not be possible in all cases and hence necessity arises for providing Safety equipments/appliances as a second line of defence. The proper selection of safety equipments may eliminate or minimise most of the  Injuries and Accidents.


The following are some of the important points while selecting a personal protective equipment.

-
Need must be determined first.

-
Selection of the right type of personal protective equipment to be used to protect the worker from the hazard.

-
Availability and accepted standards for material of construction of the equipments and their performance.

-
Availability of the correct equipment at the work spot as and when required.

-
Fast and comfort with which they can be used, also freedom of movement with the equipment worn.

-
Durability and wherever possible susceptibility of maintenance on the premises where used.

-
Making it a habit with the worker to use those equipments as and when necessary.

26.3
Types of the personal protective equipments.


Personal protective equipments are generally classified into two broad groups 


1. 
Non - respiratory


2.
Respiratory.


Non - respiratory personal protective equipments are further sub - divided in the following groups 


A.
Head protection


B.
Face and eye protection 


C.
Hearing protection


D.
Body protection 


E.
Hand and arms protection


F.
Foot and leg protection


G.
Safety belts and life lines.


26.3.1
Non - respiratory

· Head protection


Hazards - object falling from a height, striking against objects, heat, sparks etc.

         
Equipments  - heavy  duty helmet, light duty helmets, chemical splash soft cap. See fig, 26.1 


Before use, helmet should be inspected for cracks and defective                                                  ones should be discarded.  At least in every 30 days, the helmets should be washed in warm soapy water or in a suitable detergent solution. Safety helmets must be worn at all times by employees who are in any part of the process,  warehouse  and  shipping areas. The   exceptions  are  the cafeteria, plant offices and control rooms.

· Eye and face protection 

To protect the eyes and face from injury by physical and chemical agents or by radiation, which can not  be controlled at the source, various type of safety goggles and face shields can be used. All eye injuries can be mostly prevented by use of suitable eye protection goggles. Certain operations require protection of eyes as well as face. In such cases, face shields provide suitable protection. Head band of the  face shield should be adjustable type with a provision that the shield can be pushed upwards when the work is not in progress.

Selection chart of eye and face protection equipments 


	
	Operation
	Hazards involved
	Recommended protectives

	A.
	Chemical handling
	Toxic chemical splash acid burn, fumes.
	Flexible fitting clear view panoramic goggles or  face shield or combination of both. Fig.26.4

	B.
	Furnace operation.
	Glare, heat, molten metal.
	Tinted lens goggles. fig.26.2

	C.
	Burning, gas cutting and welding.
	Sparks, harmful rays, molten metal and flying particles.
	Cup type welding goggles with tinted lenses. Fig. 26.3

	D.
	Electric arc welding.
	Intense rays and molten metal
	Welding goggles, welding helmet, (choice of filter shed depends in degree of protection needed).

	E.
	Chipping, grinding and Machining.
	Flying particles.
	Clear view laminated glass goggles with side shields, or full face shields. Fig.26.6

	F.
	Laboratory.
	Chemical splash, glass breakage.
	Clear view panoramic goggles or face shield. 

Fig .26.5


· Hearing protection 


Fertiliser industries having some noise level compared to small scale industries. Compressors, fans, blowers, agitators, grinders, pulverizes, steam and gas vents produces noise. 


Sound intensity is measured in decibel (dB) which is a logarithm MIC unit. On the decibel scale, zero (dB) is the threshold of  hearing and 120 dB is the threshold of pain. Threshold limit value (TLV) for 8 hours. exposure per day is 90 dB.


It is well known that great deal of noise can be eliminated entirely or reduced through the use of enclosures and other barriers. Now a days many plants are utilizing acoustical engineering knowhow where it has been proven that engineering control are not feasible both technically and economically as a permanent method of noise control,  the personal protective devices for noise control are acceptable. 


The protectors in general use are of two types 


Ear plug.

 
This type  of plug is  inserted into the ear canal and varies considerably both in design and material. Materials used are rubber, soft plastic and cotton. Plugs must fit properly and remain correctly seated. Plug can provide  protection against sound level upto 100 db. See fig. 26.7


Ear muff 


It covers the external ear to provide an acoustic barrier. Commercially available ear plugs if  properly fitted and used, generally reduce the noise reaching the ear by 25-30 dB in the higher frequencies. This will provide ample protection against sound levels of 115 to 120 dB. The better type ear muff may reduce noise an additional 10-15 decibels, making them effective against sound. See fig.26.8 and fig.26.9.

· Hand and arm  protection 

Hand and arm protection is  advanced by a variety of engineering methods - by changing work processes to reduce exposure and by erecting physical barriers between hands and danger points. Engineering cannot remove all the hazards to hands, and personal hand protection must be worn on the jobs if frequent injuries are to be avoided. There is no form of all purpose hand protection. Conditions, materials and process vary and each combination requires its own form of hand protection.


Canvas gloves


For general work of a rough and heavier type, e.g. opening and closing of  valves, rigging jobs - this type of gloves are quite helpful.


Rubber and PVC gloves 


For handling acids and alkalis, it is  recommended to use these type of gloves. See fig.26.10


Asbestos gloves


It is  suitable for operation of burners in boilers and furnaces where protection against heat is needed.


Rubber gloves for electricians 


Specially designed rubber gloves tested to withstand 15,000 volt are available for attending high voltage lines. Frequent testing and inspection of linemen rubber gloves are essential. Over-gloves of leather must be worn to protect the rubber glovers against wire punctures. See fig.26.11.

· Foot  and  leg  protection  

Foot injuries are caused due to dropping of heavy object on them, punctures from nails and splashing of acids and caustics. In places where static electricity may cause fire hazard, a specially designed shoe is essential to draw off static charges from the human body as and when formed. Various types of safety shoes are now available. Depending upon the hazards, the soles are manufactured from different materials to provide protection against electrical shock, extent of floor heat, acids and caustics, slipping and so forth.


Safety shoe with steel toe-cap is a very common type shoe for toe protection. The accepted standard for strength is that the toe box must withstand a weight of 2500 lbs placed on it or the impact of a 50 lb weight dropped from 1 ft. height. Safety shoe with neoprene or nitrile sole is also available in the market which can give excellent protection against corrosive chemical. For protection of legs, leggings made of Asbestos or leather can be used. Leggings completely encircle the legs from the knee to ankle with a flare at the bottom to cover the instep. Such leggings with fibber board reinforcement provide protection against impacts and cuts. See fig. 26.12

· Body  protection 


In fertiliser Industry, exposure to fire extreme heat, corrosive chemicals, cold temperature, cuts from materials which are handled, molten metal from welding cutting job and another hazards are often faced by the workers. 


To guard against acid and alkali splashes  special protective devices are available to  cover the exposed part of the body. Chemical resistant garments such as PVC suits with hood are more widely used as protection against exposure to corrosive chemicals. See fig  26. 13.

In fertiliser industry such as ours, refrigareted liquid ammonia is used in large quantity as raw material which is stored in  atmospheric storage tanks at -33 0 C.  Ammonia is toxic gas and it’s liquid splashes cause cold burn. To Protect the workmen against the hazard,  the suit made of the material which have resistance against the temp. upto - 400 C. should be used along with the breathing appratus. This suit are called ammonia protection suit. See fig 26.14.    

          Leather clothing is one of the more common forms of body protection against heat and  splashes of hot metal in welding job. It also provides protection against limited impact forces and radiations. For protection against radiant heat or flame hazards, asbestos and  leather clothing can be  used. See fig.26.15

        
Where men are required  to work in extremely high temperature such as furnace and oven repair, cooking, slogging, fire fighting and fire rescue work, aluminized suits are preferred. Some suits used in such operations are aired to reduce heat and increase comfort.  See fig. 26.16. 


26.3.2
Respiratory


Canister mask 


Canister mask should not be worn in any confined space or in oxygen deficient atmosphere. The concentration of the contaminants against which, it is used should not be more than 2%. Hence the canister must be carefully chosen to fit the specific need. While using before and after, the following checks should be carried out.

A.
Check for physical wear and tear   

B.
Check for leaks

C.
Check canister for serviceability



D.
Check  for area and concentration


This should be done only in open areas.


At the first sign of doubt, the canisters should be replaced. It is the responsibility of the user to discard a canister when he starts smelling the poisonous/toxic gas and to make record of the duration of each use  on the label of  the canister. In case of CO filter canisters, the canister are provided with indicators. Masks with canister should be stored away from contaminated area, moistures, heat and direct sunlight. Replace the bottom cap of the canister from unwanted rusting. See fig. 26.17

Particulate filter respirators  ( Dust respirator )


Dust respirators are designed to protect against air borne particulate matters like dust, mist, fumes etc. Such devices consist of soft resilient half-mask face piece with cotton micro-filters which should be replaced whenever breathing becomes difficult due to plugging of filters by retained dusts.


Combination chemical and mechanical filter respirators are also available in the market, which can serve the dual purpose. See fig 26.18.

· Self contained breathing appratus. 


Self contained breathing devices of any type can be used in any concentration of toxic gases and under any condition of oxygen deficiency.


The wearer is completely independent of the surrounding atmosphere because the air supply of the apparatus itself takes care of respiratory requirements. They also allow relative freedom of movement. 
Breathing apparatus is useful in the area/confined place where the air/oxygen is less as the other hazardous/toxic gas is present.


Company having B.A. sets with capacity of the cylinder is of 1200 liters of air  can be used for 30 to 40 minutes. See fig 26.19. The pressure gauge is fitted in front for the operator to keep a check on gas pressure and a warning device (self operating ) to announce the 10 minutes  duration of working gas pressure in the cylinder. So as soon as the warning device (whistle ) is operated, the operator should come out from the gaseous place. IFFCO also have B.A Sets of 10 minutes duration. See fig 26.20.


Pre-use  check  list 

1.
Switch off demand  valve


Lift and turn OFF the black safety pressure knob on the demand valve. It is most important that the demand valve is switch off before turning on the air.

2.
Check contents of  cylinder 


Open cylinder valve slowly and check gauge against pressure stated on cylinder. If cylinder found empty, please send it back to F&S section for replacement.

3.
Leak  test of  apparatus


Open cylinder valve slowly and close again, the gauge reading should not fall by more than 10 bar per minute.

4.
Check whistle setting


Gradually reduce the pressure in the system by partly turning the demand valve switch to the ON position. Let the pressure reading fall slowly. The whistle should blow at pressure of 68 bar, switch  OFF demand  valve after test.

5.
Put  on  apparatus 


With the shoulder straps and waist belt fully slackened, put on the apparatus  and adjust the shoulder straps until the cylinder is held snugly on the back. Fit waist belt and adjust as required. Hang face-mask strup around neck. With demand valve still in the OFF position turn on cylinder valve slowly. Wear the mask  gently, tighten the harness, lower straps first. Do not over tighten.

-
Turn the black knob on demand valve on the ‘ON’ position. Take the breath and ensure that air pressure in mask is positive.

-
Ensure that the face mask is not having leakage, re-adjust the mask and head harness.

-
Breath normally and proceed.

Warning - Equipment should not be removed until the wears is clear of the hazard area.

After use instruction 

-
Lift and turn OFF the safety pressure demand valve.

-
Slacken off head harness and remove face mask.

-
Turn OFF  cylinder valve.

-
Slacken off shoulder straps and waist belt.

-
Take off apparatus.

-
Remove cylinder from apparatus and mask. Empty cylinder should be sent for replacement to  Fire and Safety section.

· Air  line respirators

This type of respirators has a hand operated quickly detachable coupling on the waist with which the operator can connect to a compressed air hose. It also contains a device to limit air blow. Basically there are two types of air line respirators, continuous flow  and  demand  flow.


A  continuous flow type allows a regulated amount of breathable air to be fed continuously to the face place. In the demand flow type, it allows a regulated amount valve opening on inhalation of the user and close upon exhalation.


This apparatus has got some limitations 

1.
A  trap and filter must be installed in the compressor line ahead of the masks to separate oil, water, scale etc.

2.
A  pressure regulator with an  attached gauge is required if the pressure in the compressor line exceeds 25 psi.

3.
There should be a pressure relief valve set at a predetermined valve that will operate if the regulator  fails to prevent high pressure air from reaching the user.

4.
Mobility of the man wearing the device is hampered to drag the hose from place to place.


The air  line respirator gives complete protection against any atmosphere not immediately dangerous to life. For such conditions, the air line respirator is the most desirable protection for operations requiring continuous use of a respirator. Another advantage is the lack of breathing resistance. 

     
The air line respirator with masks is installed in plant. The plant air from air compressor through air receiver V-5301 is supplied to the air line mask installed at various locations in the plant. The air supplied to the mask is meeting the standard of breathing air. Total 39 air line points with mask and extended hose along with quick release coupling are provided. See fig.26. 21.  The continuos air line mask can be used for long duration operation or maintanence jobs in contaminated area by one or more person i.e at a time four person can work together at one place. This is most useful in emergency to rescue the effected person from gas contaminated area. See fig 26.22.

· Air line trolly

       
In the remote area where there is no provision can be made for continuos air line and work has to be carried out for longer duration, the breathing appratus of 30 minutes duration can not work as it requires to change the cylinder frequently. Hence we have air line trolly with four air cylinder which can supply the air to wearer for three hours. The empty cylinder can be changed without affecting the air supply to wearer and thus it can work for any longer duration. This trolly can be taken at any location and it is usefull for working in confined area or vessel entery. See fig 26.23.    

26.4
List of safety equipments maintain at IFFCO - Paradeep 

A.
Respiratory personal protective equipments 

1.
Self contained breathing apparatus sets of 30 minutes and 10 minutes duration.

2.
Continuos air line masks . 

3.
Trolley mounted Self contained breathing apparatus set 2.5 hrs. duration

4.
Canister gas mask.

5.
Dust mask / cloth mask ( Air purifying respirator )

B.
Non respiratory personal protective equipments. 

1.
Helmet

2.
Ear muff and ear plugs

3.
Goggles

4.
Face shield

5.
Hand gloves

6.
Aprons

7.
Safety shoes

8.
Suits

9.
Safety harness

C.
Warning instruments 

· Oxygen, carbon monoxide, chlorine and ammonia indicator with replaceable sensors. Explosive meters for measuring explosive range

D.
Gas leakage  protection installation. 

1.
Safety showers 

         
Safety showers and eye washers have  been installed at all critical location of the plant.  They are connected with plant drinking water line and total length of the pipe line is insulated to avoid temperature effect on water to be used for eye wash and shower. 

2.
Communication systems 

 
a. Internal telephone network   -  F& S contorl  room            101 & 4600
                                                                         -  Emergency control center    4444
                                                                                                                          5555
 

b. Public announcement system  



c. Walky talky system



d.  Fire alarm panel box.



e.  Smoke detection alarm system



f.   Emergency  siron  -  5 km range.

E.
First aid boxes

 
IFFCO Paradeep is maintaining  the dispensary  round the c’lock at plant over and above we have provided  First - aid boxes provided at all shop floor where employees are working. All the employees are also trained for first aid measures

26.5
Policy  for  maintaining  personal  protective equipment 
       
The following procedure should be followed in relation to the stock, upkeep and maintenance of the personnel protective equipments kept in safety cup-boards at various location in the plant. This is  in the interest of the safety of the employees. 

1.
It is in the personal interest of the employees that they should use suitable personal protective equipment provided in all the sections for all operation involving hazards whether it is mechanical or chemical.

2.
The required numbers of suitable personnal protective equipments are provided in safety cupboards at various places in the plant .The details of the equipments supplied to each plant will be listed and exhibited near or on the safety cupboard. 

3.
Safety equipment to the scale required will be maintained in safety cupboard of each section by the shift-in-charge. When ever the PPE are consumed or warn out from the stock in safety cup-board, stock shall be maintained  by drawing the same from the main store/F&S  through SIV/Directly from F&S. The over all responsibility of maintaining the stock in safety cupboard resting on concerned sectional head. 

4.
Safety equipment must not be removed from the defined location except for use or for standby purpose as per the requirement. Such removal of safety equipment without specific purpose or authority will be regarded as an offense against discipline.

5.
All the employee should be aware of the location of safety cupboard kept in their section. Approach to safety cupboard and fire fighting equipment should not be blocked.

6.
The Safety equipments shall be periodically inspected, tested, serviced and repaired as may be necessary by the safety personnels.

7.
When safety equipment is issued to the workers, it is the responsibility of the supervisor to ensure that it is in good working order. Any defect shall be immediately notified to the safety section.

8.
All employees shall get familiar with the use of all Fire and Safety equipments.

9.
Breathing apparatus will be kept sealed and should be send back to  safety section for inspection / refilling if  the seal is broken for use.

10.
Safety section  is  responsible  for procurement  and  maintaining  required stock  of  good quality P.P.E at main store.  

NOTE : Our Managing Director issued instruction in this subject vide the letter No. MD / IFFCO / 22 dated 26th July 1997 for strict compliance. The letter is reproduced below.


Sub :  Use of Safety  Gadgets in the Plant


Protective clothing and safety gadgets such as helmets etc, are required to be used by all the employees and officers while working / moving in the plant to ensure high degree of safety in the  plants. Even the contractor’s personnal working in the  plant should be asked to use helmets and other safety gadgets as per requirement. Unit Heads should ensure necessary compliance of safety aspects in the plant. The incharge of Fire and Safety should  report regularly to the Unit Heads, the names of  employees / officers of IFFCO and also of the contractor who do not use protective clothing and Helmets in the Plant, for necessary action by the unit Heads. In case any of the employees / officers unfortunately meets with accident and found without protective clothing / safety helmets, strict action should be  taken by the Unit Head and no compensation should be  allowed on account of this lapse.


This is for strict compliance by all concerned.

            U. S.   Awasthi


Managing Director.

 26.5    Inspection and Maint. of Safety  Equipment.

 A.
Inspection and maint. of B.A Set of 10 / 30 mints. Capacity.

1.
Routine inspection and maintenance.

-
Check the cylinder air pressure

-
Check the face piece and clean it.

-
Inspect the face piece straps and corrugated tube.

-
Put on the  mask and check for air tightness.

-
Check the harness.

-
Check the valve assembly.

2.
Work instruction to rectify the defect.

-
Replace the cylinder in case the air pressure indicates 1500 psi on  30 mints duration B.A set and 100 bar on  10 mints duration  B.A. set.

-
In case the corrugated tube and straps of face piece have cracks or broken replace them.

-
In case the face piece or seal have cracks replace the face piece.

-
In case the  harness assembly has frayed ends or broken, replace the harness.

-
In case of a defective valve or regulator replace the  air cylinder.

3.
Reliability test at specified intervals.


All the breathing air cylinders shall be subjected to hydraulic test once in four years. This test is carried out by third party and certificates are submitted for our records. This ensures the reliability of the cylinder which is a vital unit of the  B.A. set. All the defective valves of the  air cylinders are replaced at this period.

B.
Inspection and maint. of continuos air line mask.

1.
Routine inspection and maintenance.

-
Check the air header pressure which should be 5.0 kg / cm 2g.

-
Drain out water accumulation if any.

-
Clean the face piece.

-
Inspect the corrugated tube and straps of piece.

-
Wear the mask and check the air tightness.

-
Open the valve and check the air flow.

2.
Work instruction to rectify the defect if noticed.

a.
In case the air pressure shows less, check the following.

-
Error in pressure gauge and rectify the error by informing instrument maintenance.

-
In case there is no error in pressure gauge inform shift engineer(IG plant) for less pressure of air.

b.
In case the  tube and straps of face piece are worn out replace them.

c.
In case the face piece and seal develops cracks or worn out replace the face piece.

3.
Reliability tests at specified intervals  -  None.

C.
Inspection and maint. of safety belt 

1.
Routine inspection and maintenance

-
Check the harness, buckle and the belt for good condition.

-
Check the attached rope for good condition.

2.
Work instructions to rectify the defect if noticed.

-
In case of harness belt shows wear and tear, cracks or snapped, replace the belt.

-
In case the attached nylon rope has frayed ends, or snapped replace the nylon rope.

3.
Reliability tests at specified intervals  :None.

D.
Inspection and maint. of safety shower 

1.
Routine inspection and maintenance.

-
Operate eye wash fountain and shower valve

-
Eye wash fountain flow must gently irrigate the eyes.

-
Water flow should be uniform in the shower head.

2.
Work Instruction to rectify the defect if any.

-
In case of defective and hard operation of the valves inform civil maintenance for rectification.

-
In case of pressure in the water flow across the eye wash fountain is not adequate adjust the needle valve for adequate pressure. If no improvement is visible, replace  the eye wash unit.

-
Improper distribution of water in shower head should be rectified  by cleaning the shower head holes.

3.
Reliability test at specified intervals : None.

CHAPTER    27    

PLANT  HOUSEKEEPING

27.1
Introduction 


There should be a suitable place for everything and everything should be in it's place. In industry 'housekeeping' is  not just a push-broom effort, it means much more than that. It means not only cleanliness but also an orderly arrangement of operations, tools, equipment, storage, facilities and supplies. It is a practical method of increasing production, reducing accidents and improving employee moral.

27.2
Typical accidents due to poor housekeeping 


The relationship between accidents and poor housekeeping is very close indeed as will be evident from a careful analysis of accidents in an industry. Too often accidents are reported because of -

1.
Trips due to over loose objects on floors, stairs and platforms.

2.
Getting hit by articles falling from overhead. 

3.
Slip due to greasy, wet or dirty floors.

4.
Trapped under materials falling from piles improperly built.

5.
Stepping on or tearing hands or other parts of the body on projecting nails or hooks.

6.
Many more types of  accidents including fires and explosions can be attributed to poor housekeeping.

27.3
Typical items of unsafe housekeeping


Good housekeeping cannot be attained by an occasional grand clean-up and setting in order. It must be planned for and continuously pushed. To plan effectively, typical items which render a work place unsafe must be recognised. As a guide, some such items are listed below. 

1.
Excessive material, waste, etc. in the work area.

2.
Congested aisles.

3.
Overloaded waste containers.

4.
Dirty walls, ceilings and windows.

5.
Disorderly locker and washrooms.

6.
Uncleaned machines.

7.
Poor lighting and dusty fixtures.

8.
Electric wires, cables and air house across aisles.

9.
Spillage of oil, grease, acid, etc. on floors.

10.
Aisles, work areas, storage areas, etc. not properly marked.

27.4
Benefits of good housekeeping 

1.
Reduce operative cost.

2.
Increase production.

3.
Better production control.

4.
Recovery of unused material.

5.
Save production time

6.
Better utilization of floor space.

7.
Reduce accident rate.

8.
Increase employees moral.

9.
Reduce fire hazard.

27.5
Regulation for maintaining good housekeeping 

1.
A  high standard of cleanliness will be maintained in all plant areas including its surrounding.

2.
It is the responsibility of the supervisory personnel to ensure that the workers are properly instructed to keep good house keeping in their areas.

3.
Suitable containers shall be located in all  plant areas, as places to be defined for reception of waste material, periodically.

4.
Such receptacles will be provided with lids and  will be soaked with water occasionally to prevent fire hazard.

5.
Separate receptacle for collection of salvage materials shall be provided. Periodical removal should be enforced.

6.
Suitable drip tray shall be fixed wherever oil, water or other solution are likely to drop from machinery of plant. Periodical emptying of these trays shall be arranged.

7.
Any grease, oil, acid or alkaline materials spillage will be cleaned up without delay.

8.
Free un-obstructed access to safety or fire fighting equipments, electrical control panels, safety showers etc. shall be ensured.

9.
Passages, aisles, walkways, stair cases or door ways shall not be  obstructed at any time.

10.
No pipe line or power cable shall be run across path ways thus constituting a tripping hazard.

11.
Whenever it is  necessary to depart from normal standards of cleanliness as in the case of a major maintenance operation, the  area concerned will be suitably cordoned off, such areas being limited to the  absolute minimum. Even  during such maintenance operation, all possible should be done to prevent unnecessary accumulation of dirt etc. by proper removal of waste material. On completion of the work, it is the responsibility of the concerned maintenance personnel to restore the proper standard of cleanliness.

12.
Materials with nails sticking up should not be  left lying. Pull out or bend over all nails.

13.
Details of good house keeping scheme in force has been given separately on the  following pages.

27.6
House keeping competition. 

Objectives 


Good housekeeping do not mean simple room stick cleaning. It is an important  industrial important activity of an industrial organisation.


The main objectives of housekeeping are 

1.
To prevent accidents by keeping all  at work places in an orderly manner.

2.
To increase productivity by creating healthy and work conductive environments.

3.
To create a healthy spirit of competition amongst employees.

4.
To forester safe practices by all employees.

Scheme 


In view of objectives enumerated above, all plants/working areas inside factory have been grouped as under.

1.
Central and pilot laboratory, north side periphery road

2.
Ware house, yard area  and  fire and safety section.

3.
Personnel and administration, purchase, finance and accounts, project office etc. 

4.
Plant dispensary, transportation, canteens, traffic, security, time office and eastern side periphery road.

5.
Production , technical and maintenance offices, system section, training  centre, GET hostel.

6.
Township dispensary , estate office, electrical office and MCCs, club and periphery road.


7.
Mechanical workshop, A/C and autoshop, civil, inspection and instrument section. 

8.
Electrical section, 11KV and  66KV sub station, south side of periphery road.

9.
Ammonia plant, ammonia maintenance and MCCs.

10.
Urea plant, urea maintenance and MCCs.

11.
Off-site plant and MCCs.

12.
Utility plant, off-site maintenance and MCCs.

13.
B & MH plant, B&MH maintenance, loco shed and railway yard.

Housekeeping Visits 


Each housekeeping group is proposed to be visited three to four times in a year by the good housekeeping committee. These visits will be either a  scheduled or surprise one.


Housekeeping check  list 


Industrial housekeeping covers the following points, the  details of which are given on the marking sheet.


1.
Orderliness and cleanliness.


2.
Safety.


3.
Materials.


4.
Light, heat and ventilation.


5.
Maintenance.


6.
Scrap and rubbish.


7.
Tools and supplies.


Housekeeping  ratings 


The nature of process and work in each group varies considerably. So the performance ratings for each group will be based on judgement of the members for efforts put in by the group personnel for each item as indicated on the mark sheet. Average of marks given on the  mark sheet by the members will be computed for rating housekeeping performance of the  competing group.


Plant group achieving highest average during the year will be adjudged as the best kept plants of the year.


Housekeeping   committee 


The involvement of plant personnel for housekeeping activities is most essential. So the composition of housekeeping committee changed from year to year. The unit head will constitute the committee every year. Any member of the committee ceases to act as member whenever the plant/group with which he is exclusively connected,  is to be visited. 


Housekeeping awards 


For increasing interest in housekeeping, the following awards have been instituted.


1.
Running silver shield for ' The Best Kept Plant'.


2.
Running silver cup for 'Second Best Kept Plant'.

3.
Token Gifts for all the employees connected with the best kept plant of the year.

Good house keeping check list.

	
	Check List Point
	Marks allotted
	Marks awarded

	1.
	Orderly and  cleanliness 
	
	

	1.
	Floors, aisles.
	
	

	2.
	Stair ways, exit ladders.
	
	

	3.
	Windows.
	
	

	4.
	Ceiling walls.
	
	

	5.
	Storage areas.
	
	

	6.
	Corners,  out of the way places.
	
	

	7.
	Cabinets, desk and files.
	
	

	8.
	Engineer’s/supervisor’s office/control rooms.
	
	

	9.
	Machines, process equipment.
	
	

	10
	Work tables and supply cup boards.
	
	

	11
	Tools and supply cup boards.
	
	

	12
	Wash rooms, toilets.
	
	

	13
	Tool cribs  and  rooms.
	
	

	14
	Lockers and almirahs.
	
	

	15
	Yard areas.
	
	

	2.
	Safety 
	
	

	1.
	Metal cans for litter and oily rags.
	
	

	2.
	Colour coding.
	
	

	3.
	Fire extinguishers. house and branch pipes.
	
	

	4.
	First aid boxes.
	
	

	5.
	Safety showers and eye wash fountains.
	
	

	6.
	Respiratory and other appliances.
	
	

	7.
	Safety and fire prevention boards, posters and slogans.
	
	

	8.
	Protective clothings and safety apparels.
	
	

	3.
	Materials 
	
	

	1.
	Properly piled and secured.
	
	

	2.
	Identified and labelled.
	
	

	3.
	Returned to stock or disposed of as necessary.
	
	

	4.
	Light, heat and ventilation 
	
	

	1.
	Adequate light and clean fixtures.
	
	

	2.
	Adequate heat and/or cooling.
	
	

	3.
	Adequate ventilation.
	
	

	4.
	Fans, blowers, hoods, fixtures in good condition.
	
	

	5.
	Maintenance ( repairs overhauls and replacement ) 
	
	

	1.
	Floors, doors, walls, windows and stairways.
	
	

	2.
	Electrical wirings.
	
	

	3.
	Machines. Motors and Panels.
	
	

	4.
	Cranes, hoists, lifting tackles and conveyors.
	
	

	5.
	Trolleys.
	
	

	6.
	Tables, benches and stands.
	
	

	7.
	Racks, trays, skids and platforms.
	
	

	6.
	Scrap and rubbish 
	
	

	1.
	Sufficient containers
	
	

	2.
	Rubbish and trash in containers.
	
	

	3.
	Containers emptied regularly.
	
	

	4.
	Separate containers for different type of scrap.
	
	

	7.
	Tools  and  supplies 
	
	

	1.
	Correct tools for job.
	
	

	2.
	Tools in good condition.
	
	

	3.
	Tools stored properly.
	
	

	4.
	Supplies stored properly.
	
	

	
	                                                        Total 
	
	


              Any other observations -
Signature of the Member.

CHAPTER    28    

COLOUR CODE  AND  ENVIRONMENT

 28.1
Introduction 

No lighting scheme can be fully effective unless well chosen and well maintained. Good finish is provided on main interior surfaces such as ceilings, walls, plant and equipment. Use of light tones and interior surface finishes greatly improve the efficiency of a lighting installation.


Light is an important element in creating the right environment. Everyone knows the tonic effect of sunlight after a spell of dull overcast weather and similarly the feeling of uplift one  get in passing from a dark, unkept place into a bright newly-painted workshop with light-coloured walls. The light wall colour is almost as important as the light source which it reflects, since black and dark colours absorb light and tend to create a gloomy and depressing environment.


The most important component of light is colour. When colour is used correctly, it can also aid visibility. However, to release the full possibilities of applying colour in industry as an aid to safety we must regard it first and foremost as a means of communication, a colour to do a particular job-not merely because we happen to like it . Selecting colours for a factory or  workshop involves the happiness and safety of a number of people, and also efficient working leading, ultimately, to increased output.


In painting a factory or workshop, colours should be chosen not merely for their appearance value or cosmetic effect. The rational approach is to select colours primarily for their inherent functional value and to apply them for a specific purpose as, for example, to reflect light without glare; to improve visibility by defining shapes clearly; to ‘highlight’ working grease, to ‘spotlight’ danger zones and hazards; to ‘signal’ fire and first aid rooms and appliances ; to ‘identify’ service pipes, conducts, and so on.


A surface reflects light. The amount of light reflected will be dependent on the colour scheme of the surface. Pure white will reflect 100% and pure black will reflect 0% of light falling on them.  


Different colours for interiors  are -


Ceilings
           

  -        White or near white.


Walls


           
  -        Light colours.


Furnitures and equipments  -         Medium colours.


Floors.                                   -
Dark colours  

        
In industry, colours can be used for many advantages besides improving the light conditions. Colour has profound influence on human beings and it can be applied in industrial plants also. 

          
The effects of colours are 


1.
Increase production.


2.
Improve quality of workmanship and normal skill.


3.
Reduce ‘rejects’.


4.
Cuts down accidents.


5.
Raise standard of plant housekeeping.


6.
Better machine maintenance.


7.
Improves labour morale.

28. 2
Colour  and  Safety 
      
The attention value of colour is used in identifying and providing   warning against  hazards.

Red           -
 Danger, stop signs, fire protection installations, etc.

Green       -
 Safety, first aid  equipments.

Yellow       - 
Caution, transport equipment, overhead cranes, crane hooks,

                       obstruction,  change in floor level, stair, nosing, etc.

Orange      -  Electric installations, inside of machinery guards.

Blue          -
Less urgent  signal.

Purple       - 
Radiation.

White        -
Cleanliness, clock-rooms, kitchens, etc

28.3
Standard colour codes 


28.3.1
Gas cylinders. 


All gas cylinder received in the plant should be painted as per  standard colour code i.e IS - 4379 -1967. See fig. 28.1           

           28.3.2

Pipe lines, equipments, and structure.


IS -  2738 /  BS -  3810 /  BS - 1710 / BS - 1611 / ASA - A-13-01-1986 are applicable for prescribing colour shade for identification industrial installation above ground. However particular colour shades of paint to be applied on any installation may be finalised after discussion with concerned plant manager and senior  engineers.


Pipe line should be marked with  fluid flow direction and lettering the pipe line with easily readable letter indicating name of fluid identification to be made. Also all equipments like pumps, compressors, vessels, tanks, conveyors etc in each plant and area at  IFFCO, Kalol should be marked with their equipment numbers in black.  The colour code followed for various pipe lines, equipments and structures are as under.

	Content
	Ground colour
	First band
	Second band

	Water
	
	
	

	Cooling service
	Sea green
	French  blue
	   ----

	Treated water/ boiler feed condensate
	Sea green
	Light orange
	   ----

	Drinking portable
	Sea  green
	French  blue
	     ----

	Fire hydrant Service
	Fire red
	    ----
	     ----

	Air
	
	
	

	Compressed air upto 15 

kg / cm2g 
	Sky blue
	     ----   
	    -----

	Compressed air above 15kg/cm2 service
	Sky  blue
	Signal red
	     ----

	Vaccum
	Sky blue
	Black
	    ----

	Inst. Air
	Sky blue
	  ---
	    ----

	Content
	Ground colour
	First band
	Second band

	Fuel 
	
	
	

	Diesel
	Light brown
	Brilliant green
	   ---

	Furnace oil/ LSHS oil
	Black
	     ----
	

	Naphtha
	Canary yelllow
	Signal red
	  -----

	Gases
	
	
	

	Oxygen
	Canary yellow
	White
	  ----

	Content
	Ground colour
	First band
	Second band

	Hydrogen
	Canary yellow
	Signal red
	French blue

	Ammonia
	Wild lilac
	   ---- 
	    ----

	Natural feed gas.
	Canary yellow
	Signal red
	    ----

	Nitrogen
	Canary yellow
	Black
	

	Chlorine
	Dark violet
	Signal red
	   ----

	Carbon dioxide
	Canary yellow
	Light gray
	   ----

	Methane
	Canary yellow
	Signal red
	


	Acid storage tank
	White

	Acid pipe line
	White

	Water treatment plant

Ion exchanger, steel structure 

Pipe rack - upto 1.5m height 

Pipe rack - above 1.5m 
	Dark gray

Black

Aluminium

	Ammonia  compressor 

Urea  compressor 
	Aluminium

Dark gray

	Compressor (O/S, B /MH )
	Dark gray

	Pumps 
	Light gray

	Gratings
	Black

	Vertical / vessels / exchangers / cooler boxes
	Light gray

	Steel structure platform -  ammonia  reformer and furnace
	Aluminium  heat resisting or aluminium pigmented silicon paint

	Truss
	Light gray

	Columns
	Jade green

	Tanks
	Light gray

	Crane
	Golden yellow



Steam / hot gases


Colour code for pipe lines containing steam / hot gases is not required as this pipes are normally insulated and have aluminium lagging. For non insulated pipes -  Aluminium pigmented paint is applied.


Table for colour shade code number.


Code  IS - 5, 1978 / BS 381 - C / BS -1611 be applicable for reference colour shades.

	Shade
	Colours shade code no

	Sky blue
	101

	Sea green
	217

	Canary yellow
	309

	Golden yellow
	356

	Fire red
	536

	Signal red
	537

	Light gray
	631

	Dark admiral
	632


28.4 
Painting of machinery 

A well painted machine inspires feeling of personal pride and proper maintenance is encouraged. General code of practices for Machine Guarding it as under.

-
Colour schemes for machines be so selected as to cause least visual disturbance to the  operator. Colour scheme should provide quite finishes of medium reflectance and should separate critical from non-critical areas of the machine.

-
Critical areas are those which might constitute danger points or which need to be  instantly visible. These should be painted in ‘focal colours’, i.e. colours which command attention ( Red, orange yellow ).

-
Non-critical areas are those which should be kept in the back ground. These should be painted in ‘static’ colours (cream, stone-gray, pale green, pale blue)

-
Control areas should be painted in suitable colour to provide a neutral back ground for coloured indicator plates.

-
Guards should be regarded as part of the machine and should be painted in the same colour as the colour of the machine.

-
Colouring the inner surface of machines with lighter shade than used for the outer surface help to minimise the effect of shadows on the inner surfaces 

28.5 
Psychological  effect of  colours 
Red 
-  Stimulates, activates, energises.

Yellow    
-  Gay, fresh like sunshine.

Orange 
-  A  room  painted in brilliant orange will be tension producing.

Light Green and Light  Blue.  -   Relaxed feeling, improve morale.

Purple  
-  Feeling of depression.

White  
-  Stimulating if used with warm colours.

Black  
-  Not depressing if it  is used with other colours.

Size  
-  Green  and blue objects look larger than yellow and red.

Space  
-  Green and blue surface recede, red yellow come forward.

Temperature-  Red yellow give warm feeling.

Blue and green  -  Give cool feeling.

Weight  
-   Bright colours make objects look lighter.


When designing colour schemes for work rooms, these factors should be taken into consideration.

28.6
Colour  and  lighting 


Adequate lighting in any workplace must be given first priority, and this is especially important in occupations where noise level is high and one has to depend on seeing rather than hearing approaching danger.


However, light itself can become a hazard if it is so  placed as to cause blinding glare, or if it is the kind of light ( e.g. certain types of mercury or sodium ) which prevents instant recognition of warning colours. Light ‘flicker’ of fluorescent tubes can also be hazard in which machinery  appear to be  stationary and so lead to accidents. These lighting defects may be overcome or minimised by certain wiring techniques.


With regard to the possible effects of lighting on the appearance of colour, this can result in  cause of complete loss of colour identity and it is most important that lighting should always be considered at the time of colour selection, especially when safety is involved.


As far as colour recognition is concerned, tungsten filament and any of the white fluorescent tubes are satisfactory since they do not cause any major falsification in the appearance of colours. The worst offenders are undoubtedly sodium and uncorrected mercury, both of which are used mainly for street lighting but are also used in many factory installations for reasons of economy.


Sodium lighting is orange-yellow in colour and since it is monochromatic, it makes all light colours appear yellowish in due, whilst all dark colours appeal in tones varying from yellow-gray to black.


Bright red appears almost black, but fluorescent red appears light yellow ; thus while losing its colour identity, it still retains its high visibility.


Uncorrected mercury is a bluish-violet light with a two line spectrum of yellow-green and blue-violet. It thus favour yellow, green, blue, and violet but debases most other colours. Bright reds appear dark brown or black, but fluorescent red still retains its colour identity. For this reason only fluorescent red or orange can be used with safety as warning colours in uncorrected mercury lighting.


The colour rendering of mercury is greatly improved by blending with either tungsten or fluorescent. It is therefore safe to use with warning and signal colours. It is, however, a cold, hard, brilliant light, much less pleasant environmentally than tungsten filament or fluorescent.


In any lighting installation,  it is  desirable that a fair amount of light is thrown upwards to illuminate the roof or ceiling area, but in far too many factories the light fittings have solid metal discursive reflectors which concentrate all light downwards, leaving the upper roof virtually ‘blacked out’. This creates a dark ‘tunnel’ effect in which the bright light source is seen like car head-lights against a virtually black background, given rise to acute glare through excessive brightness contrast.


Under these conditions, any colour applied to roof areas for environmental reasons cannot be enjoyed as it can be during daylight hours since it is invisible at  night time. By installing pierced metal or translucent plastic reflectors which allow some 20 percent of the light to filter upwards, the distribution of light is greatly improved; the oppressive ‘tunnel’ effect disappears and the better spread of light produces quite and environmental improvement, with consequent gain in working efficiency and safety.

CHAPTER    29   

INDUSTRIAL  HYGIENE

29.1
Introduction


Industrial Hygiene is  the environmental conditions or factors, arising in work place which stresses on human body and to cause sickness, impaired health, discomfort and inefficiency among employees. Any thing affecting normal behavior(functioning) of body is Stress.

29.2
The categories  of  stress.

1.
Chemical   -
Liquid, Dust,  Fume,  Mist,  Vapour or  gas

2.
Physical    -
Noise,   extreme temperature,   pressure,  vibration, 

                              Electro magnetic and ionizing radiation

3.
Biological -
Bacteria, Insects, Mites, Fungi, Yeasts and viruses

29.3
Precautionary  measures .
1.
Local exhaust at the point of generation or dispersion of contaminants or proper ventilation with clean air.

2.
Personal protective applicants, such as special clothing or eye and respiratory protection must be where toxic chemicals are present.

3.
Good housekeeping including cleanness of the workplace, waste disposal, adequate washing, toilet and eating facilities, proper drinking water arrangements.

4.
Special control methods such as reduction of exposure time and monitoring devices shall be engaged.

5.
No food, candy and other edibles are consumed in work areas.

6.
Cleaning the hands with prescribed cleaning agents.

7.
Periodical medical examination should be conducted.

29.4
Heat stress        


Problems of heat stress are very common in many industries There are many


 work places in industries where artificial hot climates are deliberately created for the requirement of some processes


Whenever an individual is exposed to heat stress condition, there is a resulting strain due to considerable changes in any physiological reactions such as 'sweat production', 'increased heart rate' and  'higher core temperature' etc. The greater the stress level, the greater is the degree of strain experienced.


It is well known that prolonged exposure to excessively high temperatures is a serious hazard stress disturbs the thermal equilibrium of the body, and consequently produces many adverse physiological reactions in man. the condition becomes very alarming when high degree of industrial heat combines with the metabolic heat arising out of heavy physical work performed by the workmen, particularly during the summer months. Work under such conditions not only produces undue strain and fatigue but also results in progressive decline in efficiency and productivity. It is, therefore, of prime importance to investigate this problem in order to ascertain and quantify various contributory factors, and  mitigate them, as far as possible, by suitable measures.


In general terms, the 'Heat Stress' of any given working situation is considered as the combination of all the factors, both climatic and non-climatic/personal which lead to convective or radiative heat gain to the body or which limit or prevent the 'Heat Dissipate Mechanism" of the body.

Adverse effects of Heat.

 -  
Sensation of discomfort

 -  
Reduction of work capacity

 -  
Reduction in mental efficiency

 -  
Increase in Accident  potentiality

 -  
Increase in absenteesam.

-
Cause Heat strain which is the physiological or pathological change resulting from heat stress.

- 
Cause cardio-musculer strain.

-
Raise the body temp. Allowable rise in body temp. is 1 degree centigrade.

-
Increase the perception. If one liter of swept is evaporated, it take away 580 kcal from the body.   

CHAPTER    30    

    FIRE  PREVENTION  AND  CONTROL
30.1
Introduction

        
The chemical  industry is fast growing  and new technological development are taking place day by day. Modern chemical plants are equipped with sophisticated controlling devices, however, one has to face risk, during their operation and maintenance of the plant/equipments. The manufacture of the fertiliser in the kalol unit is based on the natural gas, naphtha and associated gas. The large quantities of inflammable, toxic, explosive and corrosive materials are handled as per process requirement. To ensure safe working, it is essential, that the supervisors and workers are to be trained in safe working procedure, safety rules and knowledge of the statutory obligations.
          In   a  fertiliser  industry  extremely dangerous / toxic, highly  inflammable and highly volatile chemicals / materials are handled. Therefore the emphasis on fire prevention, training and rigid enforcement of fire prevention regulation is required. It is a established fact that most of the fires occures due to human failure and due to non compliance  of established procedure and  recognised safe practices.

      
The purpose of the manual is that every employees of IFFCO - Kalol is conversant with the fire precautions, fire protection and fire fighting measures taken and to develop the safety consciousness.  

30.2
Objectives

        
The objectives of this manual is to lay down strategies to manage fire scenarios with proper utilization of resources available at IFFCO-Kalol unit for fire protection / fighting.

        
If appropriates measure are taken right from the initial planning stage,  numerous accidents , explosions and fire can be prevented. In order to achieve the above objective, it is essential to have the knowledge of the fundamental of  operations and maintenance in the factory. For successful handling of emergency due to fire, it is necessary that the contents of this manual are understood intelligently and put to practice faithfully by all. 

 30.3   Hazard identification and rating of risk. 

Fire safety arrangement of the risk are designed, keeping in the view the hazard potential of the chemicals used / processed. As per NFPA hazard rating, the values of the chemicals handled / processed in the Unit are as under. 

	Sr. No.
	Item
	Flammability
	Health Rating
	Reactivity

	1
	Diesel / FO
	2
	0
	0

	2
	Hydrogen
	4
	0
	0

	3
	SO2
	4
	1
	0

	4
	SO3
	4
	1
	0

	5
	Chlorine
	0
	3
	1

	6
	Ammonia
	1
	3
	0


Whereas ammonia and chlorine may poses serious health hazard, hydrogen, naphtha, natural / associated gas and also to some extent, LSHS are highly flammable.

The above hazardous raw material / intermediate products being handled at elevated temperatures and pressures, can pose serious fire hazards. Such fires, if not handled properly, may affect the men, materials and machines in the factory. They may also affect the public at large, if the situation goes out of control.

        
Fire may cause heavy loss to the plant and life and therefore, the management of fire risk  deals with three aspects.

· Fire prevention

· Fire protection 

· Fire fighting

         
All  these  aspects  are  very closely related  to each other but are completely separate in their individual scope.


Fire prevention 


Fire prevention is nothing but the practice of careful habits. It is the duty of every employee to prevent the fires by rigid observation of the rules and regulations to avoid fire hazards and explosions in IFFCO - Kalol unit.


Fire protection 


It involves provision of different facilities which shall help in immediate handling of fire effectively to extinguish the fire with minimum damage to equipments. Fire protection is classified as fixed fire protection and portable fire protection.


Fire fighting


The various facilities available at IFFCO - Paradeep unit for fire fighting are discussed and mentioned in this manual. In case of fire break out, the plant personnel present on the scene of fire will extinguish the fire with the help of first aid fire fighting equipments available at site and simultaneously inform the fire station on telephone Nos. 101/4600 or P.A.System or by fire alarm (FAPB) about the fire incident. Fire crew will turn out immediately and extinguish the fire with fire fighting system by  taking the help of plant personnel.


Spontaneous  ignition


A combustible or combination of combustible substances may under go slow chemical reaction with the evolution of heat. If the substances has a low thermal conductivity, the heat generated is not dissipated and its gradual accumulation is registered by a progressive rise in temperature. As the speed of a chemical reaction rises with an increase in temperature, there is more generation of heat, till the ignition temperature is reached and spontaneous ignition occurs. 

30.4
Theory of combustion and extinguishment
	Combustible  substance 
	Provide the combustion
	

	Air
	Provide the oxygen
	Fire

	Ignition  energy 
	Provide the  heat     
	



 Three basic elements essential  before combustion can occur namely -


a) 
 Air or Oxygen.


b)  
 Ignition temperature or heat.


c)  
Combustible or burning  materials (solid, liquid , or gas ).


It is clear that three elements are essential component of any fire. These three components constitute  fire triangle  see fig 30.1.

       
Fire means combustion which may be defined as a chemical reaction of rapid oxidation accompanied with the evolution of light and heat. 

1. 
A solid or a liquid inflammable substance is first of all vaporised by the ignition temperature and it is the vapour / air mixture that burns.

2. 
An inflammable vapour or gas can only burn when it is within its range of inflammability.100% pure gas or vapour cannot  burn. 


The wider range of inflammability, the more is the fire susceptibility. Hence hydrogen and acetylene are hazardous. They have much wider range of inflammability as compared to other inflammable substances.

The rate of the combustion  depends on,

1. 
The area of a solid or liquid in contact with air or oxygen.

2.
The amount of heat generated to raise the unburned portion to its ignition temperature.

3.
The ability of the material to conduct heat away rapidly from  the burning portion.

4. 
Atmospheric humidity and wind velocity. 


Fire extinction consists in the limitation of one or more of the factors mentioned in the triangle of combustion and methods of fire extinction may be conveniently classified under the following headings.

-
Starvation or limitation of fuel 

-
Smothering or limitation of oxygen

-  
Cooling or limitation of temperature

A.
Starvation  
- 
By removing combustible materials from the neighborhood of the fire.

- 
By removing  the fire from the neighborhood of combustible materials.

-
By subdividing the burning materials.

B. 
Smothering  

If the contact of the  oxygen (air) with burning material is isolated, the fire can be sufficiently  reduced .

 Following are the methods of smothering - 

i.
Application of viscous coating materials i.e. use of foam.

ii. 
Application of a cloud of fine particles of dry powder from a pressurised fire extinguishers.

iii. 
Application of an inert gas, steam or vapourising liquids from the fire extinguishers. 

C. 
Cooling  


For  cooling  principle in fire  extinction,  water is the most commonly used and best extinguishing  media available in large quantity at a very low cost.

Although cooling can be achieved by use of water, which is cheapest media, but in modern  manufacturing process, there are so many materials in that case water is absolutely unsuitable, i.e. flammable liquids or even reactive materials e.g. different metals etc.

30.5
Classification of fire  


Once the fire has been located and the burning material has been identified , a decision must be taken  which is the best method of extinguishing the fire. This will depend on 

1.
The nature of materials involved , and

2. 
The size and intensity of the fire .


Fires can be classified in to following five categories. 

           Class  A  fires 


Fire in ordinary combustible materials such as wood ,paper, textile, etc. where the cooling effect of water is essential for extinguishment. Soda acid type fire extinguisher and water is used for extinguishment.


Class  B  fires


Fires in flammable liquids like oil, solvents, petroleum products, varnishes and paints etc. where blanketing effect is essential. Foam, carbon dioxide and DCP extinguishers are suitable for this purpose. 


Class  C  fire


Fires involving gaseous substances under pressure where it is necessary to dilute the burning gas at a very fast rate with an inert gas or powder. CO2 and DCP type fire extinguishers are suitable for extinguishing such type of fires .


Class  D  fire


Fires involving metals like magnesium, aluminum, zinc, potassium etc. where the burning metal is reaction to water and which requires special extinguishing media or techniques. Sand buckets are suitable in most cases. Dry powder extinguishers are also suitable in some cases if special type of powder is used. 


Class E  fires  


Fires involving electrical equipments where the electrical non conductivity of the extinguishing media is of first importance. CO2 and DCP extinguishers are suitable for this class. A non toxic vaporising liquid, CO2, DCP and BCF extinguishers are preferred over CTC extinguishers because of the danger of toxic fumes evolved due to CTC vaporization .

30.6  Fire protection 

30.6.1
  Chemical extinguishers 


Chemical extinguishers are portable fire fighting equipments, having a limited application of fire extinguishing media. They are also called portable fire extinguishers or first aid fire fighting equipments. The name chemical extinguishers owes its origin to the fact, that these extinguishers employ chemicals either directly or indirectly in the form of solid, liquid or gas for the purpose of fighting out fires. These are called portable because of their relatively small weight and the ease with which they can be carried from place to place. Even in the case of bigger ones, the provisions of trolley and wheels are provided to  permit the equipments to be moved easily . The term “first aid” signified the fact that owing to limited capacity, these extinguishers prove successful if only used at the incipient stage of the fire. Hence the best use of  these extinguishers is depend on the early discovery of the fires and the use of these extinguishers before the fires have gone beyond the capacity of these extinguishers to control and extinguish. Chemical extinguishers are not all alike-neither are all suitable for all type of fires. Each one type has its limitations and to understand this correctly, it is necessary to have a fair knowledge of the basic principles  under lying fire and combustion. Although cooling can be achieved by use of water, which is the cheapest media, but in modern manufacturing  process, many materials are absolutely unsuitable for water, i.e. flammable liquids or even reactive materials e.g. different metals  and live electrical equipments etc.

· Types of fire extinguishers  

These are divided in to three categories.

Chemical extinguishers, exclusively designed and charged for extinguishing fires involving ordinary  combustible materials, where quenching and cooling effects of quantities of water  or solution containing large percentage of water, are of primary importance. “soda acid extinguishers” comes under this category.

Chemical extinguishers, specifically designed and charged with chemical solution or dry powder and  exclusively meant for extinguishing fires involving flammable liquids such as oils, fats, grease etc. ( where blanketing the fire to completely isolate it from the supply of oxygen is essentially required ). Under this group  “chemical foam extinguishers,” light water (AFFF) foam and DCP extinguishers can be classified.


Chemical extinguishers, designed and charged with chemical either liquid or gas or dry powder mainly to meet the requirements that may arise in the course of fighting fires involving live electrical equipments etc. where the use of an electrically non conductive extinguishing agent is of foremost importance. Under this group comes DCP and BCF extinguishers , CO2 extinguisher.

· Selection of first aid fire fighting appliances 

	Sr.

No 
	Type  of extinguisher                                                                                                                                                      
	Suitable for the type of fire  
	Type of fire for which not  suitable 
	Capacity available

	 01

                   
	Soda acid
	Wood, paper, textiles and rubbish
	Electrical, hydrocarbons, solvent and paints
	 9 ltrs.

	02
	 Sand
	Small surface of hydrocarbons, solvents and paint also for covering and absorbing spills
	Electrical or fires in tanks or containers.
	

	03
	Carbon Dioxide (CO2)
	Electrical, pump rooms, machinery and store rooms
	Deep seated fires of wood, Papers,

Textiles etc.
	2kg. 4kg. 6.8 kg and 22.5 kg.

	04
	Dry chemical powder (DCP)
	Electrical, liquefied petroleum gases, hydrocarbons solvents, paint and oil spillage . 
	Deep seated fires of wood, papers, textiles etc. 
	4.5 kg, 10 kg, 22.5 kg. 



	06
	Light  Water foam- AFFF
	Hydrocarbons and paints.
	Electrical and panel board
	9 ltrs. and 

50 ltrs.



A.       Carbon dioxide ( CO2 )  extinguisher 

It is a colorless gas which is one and a half time heavier than air and is charged  in the extinguisher  in the form of a liquid, at 744 Psi and 600 F. The liquid boils off to form gas again at a  temperature  much lower than normal and this gas, mixing with the atmosphere surrounding the fire  in a proportion of 19 % to 29 % of air by  volume, inhibits the fire i.e. it put out the fire by replacing some of the oxygen in the air as it does not  support combustion. The high velocity with which the gas is released  and the sudden cooling effect may in some instances play a part in the extinguishment, though primarily  it considered to put out fires by blanketing effect. It is non-conductor of electricity. The extinguisher  consists of two parts, a steel cylinder containing the liquid gas charged under pressure and a control valve  to discharge the liquid carbon dioxide (CO2) . The extinguisher is also provided with a  pressure  tube   with  a  horn . It ‘s  effective  range is 4 ft. to 6 ft. See fig. 30.3


Caution 


CO2 is non toxic. It is however an  asphyxiating gas and heavy concentrations encountered can cause unconsciousness and even death. 


Use and limitation  of CO2

           Effective on -

-
Being a non residual type of extinguishing media, CO2 is most suitable for all  costly and delicate free burning materials, equipments, where water damage is   feared.

-
It is also suitable for fires in enclosed type motors and other electrical apparatus.

- 
 For ‘A’ class fires in concealed or in-accessible places.  


Not so effective -


On  flammable   liquid  fires  excepting  small  spills. Flammable liquid  fires  can  be  attacked with CO2 in the absence of foam, provided simultaneous attack is made from two sides.


Limitations 


Not effective and hazardous on Magnesium and similar metallic fires.


Disadvantages     

a)
Comparatively heavy weight .

b)   
No visible check of contents.

c)    
Short range.

 
d)   
Unsuitable for use in the open.


B.       Dry chemical  powder extinguisher (DCP) 

It is filled with dry chemical powder, milky in appearance to put out the fire by blanketing off the supply of oxygen. Dry powder is very effective for fires that mostly react with water and CO2 . The charge constitutes of dry powder with Sodium bicarbonate, Potassium bicarbonate or  Potassium chloride base. A common formula for this type is Sodium bicarbonate - 97 %, Magnesium sulphate - 1.5 %, Magnesium carbonate - 1 %, tricalcium phosphate - 0.5 % . The particles range is 10 microns to 75 microns. 


Uses 

   
This extinguisher is used for oil, paint and electrical fires. It extinguishes by interrupting the chemical flame chain reaction. The extinguisher is cylindrical in appearance made of solid drawn steel and is composed of two chambers . It is provided with a high pressure hose terminating in a squeeze grip type nozzle. A Carbon dioxide cartridge is placed in side the container which is screwed on to the cap assembly with the sealing disc . Dry powder is poured in the outer container. The interior shape of the extinguisher is so designed that CO2 expels practically 98 % of the contents. It is to be kept on the ground and the discharge tube held by the hand on puncturing CO2 cartridge kept inside the extinguisher, powder is pressurised. The discharge is controlled with the hand controlled squeeze grip. When the fire has been extinguished, the cylinder to be turned up side down  so that only CO2 gas goes out.See fig.30.4


C.       Fire buckets   

  
2 Gallons capacity Fire Buckets of round bottom are provided at conspicuous places filled with water and dry sand to fight out the fires at the incipient stages. These fire buckets are round based only because these buckets can not be used for any other domestic or other purposes and should always be available at the place especially provided for them , where they are handy for use in case of emergency. 

30.7    Fire   protection   at  IFFCO  -Paradeep.       


30.7.1
  Fire extinguishers

 
The fire extinguishers are the first aid fire fighting appliances hence they are the most important in fire fighting as the first few minutes are most critical in fire fighting. If the fire is handled promptly and efficiently by extinguishers in  the first few minutes, it will never turns to a major fire. 

          Various type of fire extinguishers have been kept at different locations in the plant as per the fire risk involved in the area. These extinguishers are maintained and inspected by fire staff  every month and records are maintained  in cardex.  (List of Fire Fighting Equipment)
PARADEEP UNIT

(FIRE & SAFETY SECTION)
LIST OF FIRE & SAFETY EQUIPMENTS 
	SL. NO
	DESCRIPTION
	QTY.

	01
	FIRE TENDER
	04 NOS.

	02
	FIRE JEEP
	02 NO.

	03
	PORTABLE FIRE PUMP
	03 NOS.

	04
	PORTABLE WATER MONITOR
	05 NOS.

	05
	FAST ACTION BRANCH
	08 NOS.

	06
	PORTABLE FOAM TROLLY
	02 NOS.

	07
	CARTRIDGE TYPE CANISTER FOR NH3, SO3, SO2 AND H.F
	20 NOS

	08
	SPARE CARTRIDGE
	20 NOS

	09
	EXPLOSIVE METER
	05 NOS

	10
	MULTI GAS DETECTOR
	01 NOS

	11
	CHLORINE KIT
	02 NOS

	12
	ON LINE AIR SYSTEM
	15NOS.

	13
	SAFETY NET
	04 NOS

	14
	ROOF TOP LADDER
	50 MTR

	15
	SAFETY SHOWER 
	38 NOS.

	16
	GAS TIGHT SUIT
	02 NOS.

	18
	FIRE RESISTANT SUIT
	02 NOS.

	19
	FIRE PROXIMATE SUIT
	10 NOS

	20
	BREATHING APPARATUS SET
	15 SET

	21
	SPARE CYLINDER
	15 NOS

	22
	BREATHING AIR COMPRESSOR 
	01 NO.

	23
	FOAM MAKING GENERATOR 
	02 NOS.

	24
	FOAM MAKING BRANCH 5X
	02 NOS.

	25
	FOAM MAKING BRANCH 10X
	03 NOS.

	26
	LANDING VALVE (SS)
	25 NOS.

	27
	JUMBO CUT BRANCH
	04 NOS.

	28
	EJECTOR PUMP 4’’
	04 NOS.

	29
	COLLECTING BREACHING
	08 NOS.

	30
	HOSE WASHING MACHINE
	01 NO.

	31
	HOSE REEL HOSE
	02 NOS.

	32
	WIRELESS SMOKE DETECTION SYSTEM
	ALL PLANTS

	33
	FIRE BUCKET
	75 NOS

	34
	FIRE HOSE 
	1500 MTR

	35.
	HOSE BINDING MECHINE
	01 NO.

	36.
	EXTINGUISHER HYDRO TEST MECHINE
	01 NO.

	37.
	SHORT BRANCH
	31 NOS.

	38.
	T.P.BRANCH
	12 NOS.

	39
	REVOLVING BRANCH
	05 NOS

	40
	LONDON PATERN HAND CONTROLED BRANCH
	05 NOS.

	41.
	ROPE LADDER
	10 NOS.

	42.
	LIFE LINE 15 MTRS.
	10 NOS.

	43.
	3 WAY COLLECTING HEAD
	03 NOS.

	44.
	SUCTION HOSE 4’’
	08 NOS.

	45.
	DIVIDING BREACHING
	04 NOS.

	46.
	TOOL BOX WITH TOOLS
	02 SETS.

	47.
	TORCH
	05 NOS.

	48.
	CO2 EXTINGUISHERS
	250 NOS.

	49.
	DCP EXTINGUISHERS
	250 NOS.

	50.
	DCP POWDER
	300 KG.

	51.
	FOAM COMPOUND (AFFF)
	3000 LTRS.

	52
	BASKET STRAINER
	05 NOS.

	53.
	METAL STRAINER
	05 NOS.

	54.
	HOSE BOX
	30 NOS.

	55.
	EXTINGUISHER BOX
	150 NOS.



Inspection and maintenance of  extinguisher 


A. 
Dry chemical powder (DCP) extinguisher 


1.
Routine inspection and maintenance.

-
Open the cap and ensure that the powder shall be free flowing.

-
Check the  squeeze grip for trouble free operation.

-
Blow the air through discharge pipe and observe the free flow of the powder.

-
Check the cap assembly for free plunger movement.

-
Weigh the cartridge and the weight of the cartridge shall, be  within  10 % of allowable limit. ie : cartridge weight  180 - 200  grams


2.
Work instruction to rectify the defect if noticed

-
The powder shall be screened and refilled in case of lumps or wet.

-
Clean the  squeeze grip assembly free of obstruction in case of hard operation.

-
In case air obstruction in the discharge pipe, remove the clogging.

-
Cap assembly is to be  made free in case of hard operation.

-
Punctured cartridge or catridge weighing less than  10 percent of the allowable weight shall be replaced.


3.
Reliability test at specified intervals

-
All the dry chemical powder extinguishers shall be subjected to hydraulic test once in three years. This ensures the reliability of the shell of the extinguisher.


4.
Work instruction for hydraulic test.

-
Fill the extinguisher with water.

-
Connect the extinguisher with hydraulic pump

-
Pressurise the system to 30 kg / cm2. and the  pressure should hold for three minitues. In case of leak, replace.

-
The extinguishers that pass the test shall be taken in service with fresh charge of DCP powder.

B.
Inspection and maintenance of carbon dioxide extinguishers 

1.
Routine inspection and maintenance

-
Check the discharge horn assembly and insulated handle for good condition.

-
Check the valve assembly for free movement.

-
Weigh the carbon dioxide extinguisher. Weight of the carbon dioxide gas should be within 10% of allowable limits.

2.
Work instruction to rectify the defect

-
In case of cracks on high pressure discharge tube, or worn-out insulation, replace them.

-
Replace the carbon dioxide extinguisher in case the actual weight of the gas is below 10% of allowable weight.

-
In case valve found defective, discharge the cylinder and send it for replacement of the valve assembly.

3.
Reliability test at specified intervals.


All the carbon dioxide gas cylinders shall be subjected to hydraulic test once in four years. These tests shall be carried out and a report shall be submitted by the third party.


30.7.2
  DCP   trolley 

Trolley mounted DCP extinguishers of  25 kg. , 50 kg. , and 75 kg. capacity  are kept at various places in the plant  as per the requirement of the risk  area.  The DCP trolley is being checked every month by the fire and safety personnel.

  
E.
Portable fire pump


The portable fire pump is used for dewatering purpose from a congested place where the fire vehicle does not move and water is choked / blocked in trench; where the machinery likely to be submerged in to water and damage to the equipment. The pump should be easily moved by not more than two person and therefore weight should be in the range of 100 kg.
30.7.4  Fire hydrant system 

In  order to meet the Fire Hydrants requirement, IFFCO has split the hydrants arrangement in the plant in two separate cum inter connected occupancies as under. i.e.  High Hazard and Ordinary Hazard. New Fire Fighting System is also installed by M/s Mather & Platt.
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