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SAFETY TRAINING OF EMPLOYEES

This document has been developed from the European Industrial Gases Association,
(EIGA), Document ‘IGC 23/08/E-Safety Training of Employees’ and MEGA thanks EIGA for
permission to reproduce parts of Document IGC 23/08/E in this publication.

Disclaimer
All technical publications of MEGA, including codes of practice, safety procedures and any other technical information
contained in such publications were obtained from sources believed to be reliable and are based on technical information and
experience currently available to MEGA and others at the date of their issuance.
Where MEGA recommends reference to use of its publications by its members, such reference to or use MEGA’s publications
by its members or third parties are purely voluntary and not binding.
MEGA or its members make no guarantee of the results and assume no liability or responsibility in connection with the
reference to or use of information or suggestions contained in MEGA’s publications.
MEGA has no control whatsoever on, performance or non-performance, misinterpretation, proper or improper use of any
information or suggestions contained in MEGA’s publications by any person or entity (including MEGA members), and MEGA
expressly disclaims any liability in connection obtain the latest edition.

© MEGA 2018— Reproduced with permission from the European Industrial Gases Association. All rights reserved.
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1. Introduction

In the gases industry, accidents can and unfortunately do occur at all stages of
manufacturing and handling i.e. production, cylinder filling and handling, maintenance,
distribution and disposal.

Accidents records and statistics show that newly hired and inexperienced employees are
more prone to accidents than others. Data that focus not on age but on length of service
give similar results and confirm that the frequency rate of work accidents decreases with
length of service. But statistics fail to explain why so many accidents occur with new
employees.

EU Council Directive (89/391/EEC) stipulates in its article 12 that “The employer shall
ensure that each worker receives adequate Safety & Health training”. However, regulations,
being generic by nature, do not provide sufficiently detailed guidelines as to the content of
the training required in a specific industry. This document collates and shares the vast
experience acquired by the industry in training new employees.

2. Scope and purpose

This document is intended to serve as a guideline for managers to develop their own
training programs.

2.1 Scope

The document aims to offer answers to the following questions for employee safety training:
e Which topics must be included in the training?
¢ Which key messages should be delivered as part of each topic?

¢ How should a consistent training schedule be arranged?
This document mainly deals with the common industrial gases, namely oxygen, nitrogen,

hydrogen, argon, carbon dioxide, acetylene and their mixtures.

It also deals with basic safety rules, the use of hand tools and portable power tools,
chemicals and solvents, safe procedures and safety instructions related to the use of fork
lift trucks, electricity, fluid pressure, fire and protective devices, cylinders handling, etc...
This document is not a design or operating procedures reference document.

2.2 Purpose

It should be borne in mind that the newly hired or moved INDIVIDUAL has everything to
learn about the specific details of his JOB, the hazards of the materials he will be handling
and the TOOLS at his disposal. Lacking experience and training, he is vulnerable to all the
risks involved.

An employee can also be affected by the unfamiliar work environment of a new job which
includes both the physical factors such as noise and heat, as well as the new relationships
he must establish with his colleagues and superiors.

The arrival of new employees is a unique opportunity for management to help them
understand the work environment and ensure rapid and safe integration. This responsibility
must be accepted by management.

A sound training programme helps to create relations of trust which are beneficial to the
safety awareness of a new employee.
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Although the publication is primarily directed at training of new employees, it will also
addresses re-training of experienced employees.

This document aims to help the Plant Manager (or equivalent) select the proper safety
training material when making the first contact with the new employee before he starts
work. Selected material could be used to write a training programme for an existing
employee who is being transferred to a new job, or just to periodically refresh employees’
knowledge on basic Safety rules and practices.

3 Guidance notes

The document consists of a Safety Training Checklist and leaflets which contain information
which must be known by the new employee and therefore includes data on product and
equipment characteristics, hazards and precautions.

3.1 Checklists and leaflets

The document consists of a Safety Training Checklist and leaflets which contain information
which must be known by the new employee and therefore includes data on product and
equipment characteristics, hazards and precautions.

3.2 Training program

Before receiving the new employee, the Plant Manager (or equivalent) prepares a written
training programme consistent with the function of the new employee. He should do this
using the Safety Training Checklist and selecting the leaflets appropriate to the employee’s
job.

Manufacturer’s instruction booklets and in-house safety documentation constitute another
source. The trainee should be given a copy of the checklist, the appropriate leaflets and
other materials as selected by the manager.

The program should include the names of all persons responsible for initiating actions,
together with dates, time and location for each separate activity.

3.3 Training records

Records of training should be kept. This will include a copy of the checklist signed by the
trainee to acknowledge that he has received and understood the training.

3.4 Training process

It is not sufficient just to hand over written material to the trainee. Each document must be
explained to him by the trainer, manager or supervisor and worked through to give the
trainee the best opportunity to understand it. The written material should be supplemented
by the use of suitable videos and slides.

The understanding of the trainee should be checked during the training and after it has
been completed. When possible, simple written comprehension tests should be performed.

There should be a follow up within a suitable period of time to ensure that the essential
safety points have been remembered.
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3.5 Program selection

The leaflets appropriate for each job are given below — see the contents list for titles - :

e Liquid handling: 1, 2, 4,5, 11, 13, 14, 16, 22.

e Fork Lift Truck: 1, 8, 9, 10, 12, 16, 20.

¢ Cylinder handling: 1, 8, 9, 10, 12, 16.

e Cylinderfilling: 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 16.

e Operating Air Separation Unit: 1, 2, 4, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22.

e Transport bulk liquid gases: 1, 2, 4, 5, 11, 13, 14, 16.

e Transport cylinders: 1, 3,5, 8,9, 10, 12, 16.

¢ Maintenance Air Separation Unit: 1, 2, 4, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22.

e Maintenance HP cylinders: 1, 2, 3, 4, 5, 8, 14, 16, 17, 18, 19, 21.

e Maintenance customer installations: 1, 2, 4, 6, 7, 8, 9, 11, 13, 22.

e Operating acetylene plants: 1, 7, 9, 13, 14, 15, 16, 20, 22.

¢ Maintenance acetylene cylinders: 1, 7, 9, 14, 15, 16, 17, 20.

¢ Maintenance acetylene plants: 1, 7, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22.

e Maintenance filling plants: 1, 2, 3, 4, 5, 11, 12, 13, 22.

e Operating and maintenance of CO2 plants: 1, 5, 11, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22.

4 Checklists and Certificates
4.1 Safety Training Checklist

The safety training checklist is a document designed to be used by the employee’s
immediate manager to serve as training plan, record and feed-back document. When
possible, the senior manager and the safety adviser should be involved in approving the
training programme and in monitoring progress. Appendix A presents a model template.

4.1.1 Scope

The checklist is not a training manual and sections which request specific training should
only be completed when the relevant training has been delivered.

The checklist shown in this document is only a basic model which is not exhaustive and
may be varied according to the needs of particular installations and employees.

4.1.2 Use

The manager responsible for the overall training programme must complete the first column
on the right hand side of the check list by inserting against each item the name of the
person responsible for carrying out that item of training or, if not applicable, mark N/A. Iltems
can be added at the manager’s discretion and to suit specific needs.

Completion of the safety training checklist and delivery of the “Safety Qualification
Certificate” (see hereafter) is not a substitute for job training, nor does it constitute a record
that an employee has been trained to perform the job(s) for which he has been recruited.
Therefore, separate records of training in all aspects of an employee’s job must be kept in
his/her training file in addition to the safety training records.
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The safety training checklist has been divided into 7 sections but neither these sections nor
the order of the items in a section constitute a priority list.

When an employee changes job, he will need to be trained accordingly and the appropriate
sections of the checklist should be used. This “new’ training session need be documented
as requested above.

The safety training checklist does not make any reference to the testing of employees’
knowledge and skills. This is deliberate, as practices vary widely between companies and
countries. Statutory testing — as for welders — has still to be carried out and recorded
separately.

4.2 Certificates

Two certificates are part of the training process. Model templates are in Appendix B.

42.1 Induction Training Certificate

This Induction Training Certificate documents that the new employee has been provided
with basic information and Personal Protective Equipment before being allowed to report at
his workplace.

4.2.2 Safety Qualification Certificate

The Safety Qualification Certificate, when completed and signed as requested, documents
that the employee has received specific training in all matters relating to Safety, as well as
safety information relating to his job and the materials which he will be handling. It is the
responsibility of the employee’s immediate manager to see that the form is completed in
every detail and filed in the appropriate manner.

5 Safety Leaflets

There are 22 leaflets covered in Appendix C:

Basic rules for safety and good housekeeping.
Oxygen.

Nitrous oxide.

Inert gases (nitrogen and argon).

Carbon dioxide.

Hydrogen.

Acetylene, calcium carbide, lime sludge and purifying materials.
Cylinders for compressed gases.

Acetylene cylinders.

10. Loading and transporting cylinders.

11. Cryogenic liquid spills and vapour clouds.

12. Forklift trucks.

13. Critical safety systems — alarm & tripping devices.
14. Pressure.

15. Electricity.

16. Fire.

17. Hand tools.

18. Portable electric tools.

19. Portable pneumatic tools.

20. Chemicals.

21. Solvents.

©CoNoOr®WNE
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22. Work Permit.

The safety leaflets summarize the basic operational safety knowledge which needs be
known by employees working in the gas industry.

Refer to 3.5 for the various combinations of leaflets which define the scope of safety
training for a variety of specific jobs.

Each leaflet addresses a specific topic as identified in the title.

Each leaflet is has page numbers and sections identified.
6 Comprehension tests
There are 22 comprehension tests, one for each leaflet, included in Appendix D
Each test comprises 8 questions. To pass the test it is suggested that the employee should
score 75% at the first attempt. Incorrect answers should be discussed to confirm

understanding.

Appendix E includes the list of correct answers.
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Appendix A: Safety Training Check list

Training completed
1. SAFETY EQUIPMENT Trainer Signature
or N/A of trainer

Date

1.1.Has the appropriate  Personal

Protective Equipment been given to
the employee?

- overalls

- boots/shoes

- gloves

- eye protection

- ear protection

- hard hat

1.2. Have the rules regarding wearing of
personal protective equipment been
explained?

1.3. Does employee know that special
protective clothing (impermeable
gloves, apron or suit, boots, goggles,
face shield), respirators must be
worn when work is being done on
caustic/acid installations or with
solvents and where it can be
obtained?

1.4. Does employee know that clothing
contaminated with caustic or acid
has to be removed carefully?

1.5.Has employee been told that
damaged or unserviceable personal
protective equipment must be
replaced and that any damage to
safety equipment must be reported
to his supervisor?

1.6. Has employee been told that
emergency equipment must not be
used for routine jobs?

1.7. Has employee been shown where
emergency showers and eyewash
devices are located and how to use
them?
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Appendix A: Safety Training Check list

Training completed
1. SAFETY EQUIPMENT Trainer Signature
or N/A of trainer

Date

1.8. Does employee know why showers
and eyewash bottles are provided in
some plant areas and the
importance of preventing their
misuse?

1.9. Has employee been told that it is
dangerous to wipe his eyes or face
with hands which may have come
into contact with chemicals or
solvents?

1.10Does employee know where self
contained breathing apparatus, canisters
and safety harness are kept and that
they can only by used by trained
personnel?

Training completed
2. HAZARDS Trainer Signature

. D
or N/A of trainer ate

2.1. Have all specific documents relevant
to the job been given to employee.
i.e Risk evaluations, Emergency
instructions?

2.2. Have the Work Instructions which
concern employee’s particular work
and general matters been pointed
out to him? Has employee read and
understood them?

2.3.Has the meaning of all relevant
safety signs been explained?
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2.4. Have the applicable leaflets been

commented? Have respective test
been already filled? The minimum
percentage of right answers has
been reached? Failed questions
have been commented?

Any relevant safety booklets, videos..
etc should be used at this stage.

2.5.

2.6.

2.7.

Does employee know the hazards
associated with :

e Oxygen plus oil, grease or other
flammable or organic
substances?

e Acetylene or hydrocarbons in
liquid oxygen (air separation
plants only)?

¢ Liguid oxygen spillages on
black top...?

e Oxygen deficiency which can be
created by spillage or venting of
nitrogen or argon or confined
spaces?

e Oxygen enrichment due to
spillage or venting?

e Improper use of plant utilities,
such as steam and compressed
air?

Does he know that hot work,
including the use of naked flames
may only be carried out in certain
specified areas which have been
pointed out to him, or after the issue
of the appropriate Work Permit ?-
see Leaflet 22.

Does employee fully understand
hazards associated with flames /
sparks...and that smoking is only
allowed in certain areas which have
been pointed out to him?

TD 27/18/E

Trainer
or N/A

Training completed

Signature
of trainer

Date
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2.8. Does employee know that he must
not bring matches, transistor, radios
or other unapproved electrical
devices, lighters or  smoking
materials within the boundary of DA,
hydrogen or Zoned storage and
production areas ? (DA = Dissolved
Acetylene).

29.Is employee aware of the
instructions for action in case of
fire...?

o Does employee know the
location of fire extinguishers,
hydrants and hoses?

e Has employee been given a
demonstration of the use of
appropriate fire extinguishers
and hoses?

e Does the employee know the
location and sound of the fire
and evacuation alarms?

2.10Have instructions been given in
emergency procedures relevant to
employee’s job and does employee
know the position of emergency stop
buttons and emergency shut-off
valves?

2.11Has the site emergency plan been
explained including employee’s
particular role?

2.12Does employee know his meeting
point in case of emergency?

2.13Record here when present at a site
emergency drill or training session.

TD 27/18/E

Trainer
or N/A

Training completed
Signature

. Date
of trainer

10
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Training completed
2. HAZARDS Trainer Signature

or N/A of trainer Date

2.14Does employee know how to identify
the contents of cylinders by:

The written word (label)?

Colour code?

Valve type?

Pressure test dates?

Max. allowed working
pressure?

2.15 Have the dangers of filling
damaged cylinders been explained
to him?

2.16 Have the dangers of over
pressurizing cylinders been
explained?

2.17 Have the dangers of allowing an
out of standard cylinder to be
despatched been explained (i.e.
empty, uncapped, incorrect
labels...)?

2.18 Has the procedure for reporting
safety hazards been explained to
employee?

2.19Has employee been instructed to
report gas leaks on equipment and
faulty connections?

2.20Does employee know what to do
when cryogenic transfer hoses
and/or high pressure filling hoses
rupture?

2.21Does employee know the dangers of
continued exposure of hands and
other parts of the body to solvents?

2.22Does employee know that there are
approved skin cleansers, and where
to find them?

11



Training completed

2. HAZARDS Trainer Signature Date
or N/A of trainer

2.23Is employee aware of the role he is
expected to play in housekeeping of
the area or section in which he
works and the importance of it in
prevention of accidents?

12
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3. WORK PERMIT

3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

Does employee know how the Work
Permit system operates?

Is employee aware of when Work
Permits must be used?

Have the signing on and signing off
procedures concerning permits been
explained to employee and has he
been instructed on what to do if the
job is interrupted, or handed over to
someone else?

Has employee been instructed to
observe permit “special precautions”
and “protective clothing”
requirements, during the validity
period of the permit?

Is employee aware that under certain
circumstances a permit could be
necessary in a workshop?

Has employee been instructed in lock
out and tag out techniques (electrical,
mechanical and pipework) and their
importance?

Does employee appreciate that when
special precautions are called for, the
person who has taken over is
authorized to carry out ONLY the job
described unless further authority
approval has been obtained?

Is employee aware of the special
precautions which must be taken
when it is necessary to enter a
confined space? And how to
recognize a confined space?

Is employee aware of any special
arrangements  which  exist  for
isolating electrical systems?

TD 27/18/E

Trainer
or N/A

Training completed
Signature

) Date
of trainer

13
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4.1.

4.2.

4.3.

4.4,

4.5.

4.6.

4.7.

4.8.

4.9.

4 MECHANICAL & ELECTRICAL
HAZARDS

Has employee been instructed in the
proper methods of breaking into
lines?

Does employee know where low
voltage hand tools should be used?

Does employee know the rules
governing the use of standard
voltage hand tools?

Is employee familiar with the
hazards associated with soldering,
welding and flame-cutting and the
correct precautionary measures?

Does employee know that he is
required to wear additional eye
protection for certain tasks and/or in
certain locations and have these
tasks and locations been explained
to him?

Does employee know that special
precautions are required for working
on roofs or in excavations?

Have rules relating to the use, care
and return of ladders and lifting
equipment been explained?

Has employee been told that access
to fire equipment, emergency exits
and electrical switchboards must be
kept clear at all times?

Has employee been instructed how
to handle cylinders and other heavy
objects correctly?

4.10Does employee understand that only

trained personnel can use cranes
and lifting equipment?

TD 27/18/E

Trainer
or N/A

Training completed

Signature
. Date
of trainer

14
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4.11ls employee aware that only
qualified electricians can carry out
electrical repairs, even though
apparently trivial?

5. TRAFFIC HAZARDS

5.1. Has employee been told that a
speed limit exists for all vehicles in
the factory?

5.2. Has employee been told that only
trained, authorized and licensed
personnel are allowed to drive or
operate forklift trucks?

5.3. Has employee been told that riding
as a passenger on a forklift truck or
the back of a lorry is forbidden?

5.4. Has employee been advised to keep
clear of vehicles moving without
warning from docks, etc...?

5.5. Has employee been instructed to
report all unsafe conditions at
customer’s premises as well as in
the factory?

5.6. Does employee know that he should
use pedestrian walkways when they
are available/identified?

TD 27/18/E

Trainer
or N/A

Training completed

Signature
of trainer

Date

15
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6. FIRST AID AND INJURIES

6.1.

6.2.

6.3.

6.4.

6.5.

Does employee know who is his
department first-aider and where he
is located?

Does employee know that all injuries
must be reported to his Supervisor
and a record made in the Accident
Logbook as soon as possible?

Does employee know that if an injury
occurs which necessitates his
absence from work, he must, as
soon as possible before the first day
or shift of absence, inform his
Supervisor?

Does employee know that, during
absence from work, he may be
requested to attend medical
examination by an appointed
Doctor?

Does employee know that, on return
to work, he may be required to be
examined by an appointed Doctor?

TD 27/18/E

Trainer
or N/A

Training completed

Signature
of trainer

Date
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7. SAFETY ORGANISATION

7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

Has the employee been given a
copy of the Site Safety Policy?

Has the Safety Policy been
explained to employee?

Has Safety organisation (Company
and operating unit) been explained
to employee?

Does employee know to whom he
should address queries on Safety?

Has employee been advised about
the function of the Safety
Committee?

Has employee been advised about
Safety Audits and inspections and
the role he may be asked to play?

TD 27/18/E

Trainer
or N/A

Training completed

Signature
of trainer

Date
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Appendix B: Example Certificates

TD 27/18/E

COMPANY / SITE

“INDUCTION TRAINING CERTIFICATE”

- Training of New Employees -

This form must be completed before the employee starts work:

The above employee was instructed about the basic rules of safety and good
housekeeping per Leaflet 1.

The following documents were handed over:
- Safety Training Check List,

- Leaflets
- Others.

Employee was provided with following pieces of personal protective equipment:

- Hard hat,

- Safety glasses,
- Safety shoes.

- Others.

Date:

Names/Signatures:

Immediate ManNager ... s

Employee e teeeteeneeereenrennrnrrrnrrrrnrrrrrrs eeeeeeeeeeeeeeeeeeaeaeeeaeaaaaaaaans

18



Comments:
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Appendix B: Example Certificates

COMPANY / SITE

“SAFETY QUALIFICATION CERTIFICATE”

- Training of New Employees -

This certifies that..........ccccoeeeiiiii e (IAN®) e,
was delivered Safety training as detailed in the sections 1 to 7 of attached Safety Training
check list.

JOB/FUNCTION: ..., Department: ............ceeeeeeeieeeieenne
Date/time job start:........cccccoviiiiii

Name/Signature of immediate Manager: ............ccccceeiinni. Date:..covvvvvieiiiiii
Name/Signature of Employee:...........ccccooviiiiiiiieeeeninninns D= 1 P

Place this certificate with completed Safety training checklist in the employee’s training file.
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Appendix C: Safety Leaflets
Leaflet 1: BASIC RULES FOR SAFETY
AND GOOD HOUSEKEEPING

SAFETY

1

10

11

12

13

Rapidly get basic knowledge of the properties and potential hazards of the
materials and products you are dealing with.

Never use or be influenced by alcohol or other drugs at work

Remember to rest and avoid use of drugs and alcohol also during your free time.
Drive safely.

Company Safety Procedures : refer to... (insert name of procedures / Manuals,
database, efc... as appropriate).

When accessing a site, respect signs, speed limit, authorized parking areas, walk-
ways, security access procedures and registration. When leaving make sure that

this is recorded.

Smoking is forbidden except in defined areas.

Do not waste paper, water, energy or other utilities and minimise the gas losses.

Wear personal protective equipment (safety shoes, overalls, gloves, safety glasses
(or goggles), hearing protectors and hard hat) where it is required.

Become skilled in handling safety equipment such as fire extinguishers, self-
contained breathing apparatus canisters, safety harness, emergency showers and

eye wash devices.

Report deficiencies, faulty equipment and unsafe conditions immediately.

Leave electrical work or repair to a qualified electrician. Do not open electrical
cabinets.

Work tidily - maintain a high standard of housekeeping.

Learn how to lift loads correctly and always use the correct method. If an object is
too heavy, use mechanical means or get help.
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14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

TD 27/18/E

Do not start a job unless you have been trained to do it and know the correct
procedure.

Report all injuries to the supervisor immediately and get first aid for even a minor
cut or burn to reduce the risk of infection.

Worn or damaged tools should never be used. Take them to your supervisor who
will have them repaired or replaced.

Learn how to stop machines quickly in the event of an emergency.

Learn what actions will be required of you in the event of an emergency.

Identify (your) emergency exits and where the firefighting equipment is located.
Identify (your) first aid trained persons.

Report immediately accidents or “near misses” (i.e. incidents which could have
resulted in injury or equipment damage) to your supervisor.

Do not enter high voltage switch rooms unless authorised.

Use the checklist or operating procedure provided when starting up or shutting
down machines or plant.

If an electrically driven machine trips, refer to your supervisor before attempting to
re-start.

Do not put yourself in front of the discharge port of a relief valve. It might open while
you are there.

Close or open valves gradually. Rapid operation of a valve can lead to local
compression and temperature rise. In the case of oxygen or acetylene this could
cause an explosion. Also when changing cylinders, pressure reducer pressure
setting valve must be released. Valves must not be forced open or closed using
extension devices to increase torque.

Do not attempt any unauthorised modifications to plant or equipment. Any changes
must be approved by the appropriate level of management.

Guards, safety valves and other protective devices are provided for your protection.
They should not be removed or tampered with.

All fire and safety equipment must be kept clear of obstructions. It should not be
removed or used except in case of actual emergency or authorised practice (drills).
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29

30

31

32

33

34

TD 27/18/E

Always use an approved cleaning compound to clean your hands or other parts of
your body. Solvents should not be used as they can cause skin disease
(dermatitis).

If compressed air is used to clean machines the hose should be fitted with a
properly designed nozzle incorporating emergency shut-off.

Do not use compressed air for blowing dust off clothing.

If forklift trucks are operating in your working area be especially cautious near
corners, doorways, tall stacks of goods. Walk in identified walkways.

Clothing must be free from oil or grease when working with oxygen. Clothes must
be made of cotton, wool or special flame resistant fibres.

We are all responsible for each other's safety. If you see another person not
complying with safety rules - e.g. not wearing personal protective equipment - point
it out to him.

You are not supposed to know everything:
IF IN DOUBT, ASK!
Do not take chances

GOOD HOUSEKEEPING

35

36

37

38

39

40

41

A cluttered workplace leads to accidents.

Aisles, passageways, doorways, emergency exits and access to safety equipment
must be kept clear of obstructions.

Floors must be kept clear of oil, grease and any spillage of chemicals e.g. calcium
carbide.

Platforms above ground level must be kept clear, both to allow safe movement and
to prevent tools etc..., from falling on people below.

Waste material must be placed in the correct disposal place.

Tools and equipment must be taken back to in their correct storage point after use
and not left lying around.

Chemical and lubricant containers should be kept in approved stores with

containment bunds.
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42 Oily rags must be placed in special closed containers.

43 Areas where liquid oxygen is handled must be kept particularly clean and free from
oil and grease.

44 A job is finished only when everything is clean and in order.

SUBCONTRACTORS

Subcontractors working at the premises of your Company must respect the Safety, Health
and Environment Protection rules and requirements. Report any deviation that you may
identify.
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Leaflet 2: OXYGEN

Oxygen is referred to as O2. It is a colourless, odourless and tasteless gas, slightly
heavier than air. The atmosphere normally contains 21 % oxygen. An increase above
this figure is known as enrichment; a decrease below this figure is known as
deficiency, also known as asphyxiate.

Oxygen is essential for life: If a person enters an oxygen deficient atmosphere he/she
could collapse immediately and die if not rescued.

2.1.  When liquid oxygen evaporates the gas produced is very cold and so is much
heavier than air. Thus it can collect in areas below ground level such as pits
and trenches where it may be slow to disperse.

2.2. Before entering areas and enclosed spaces in which an oxygen deficiency or
enrichment could occur, make sure that the atmosphere has been tested to
ensure that the oxygen content is 21 % (+/- uncertainty of measurement) and
that causes for deviations from 21 % are identified and controlled.

Read the Work Permit - see leaflet 22 — and make sure it is valid (date,
signature).

Oxygen is not flammable but is essential for combustion. Even a slight enrichment of
the atmosphere may cause rapid combustion, while a high concentration of oxygen
can cause burning at explosive rates. Conversely, if there is not enough oxygen
combustion will stop or not start.

3.1. In areas where oxygen enrichment can occur, do not smoke and do not use
naked flames. If hot work (welding, flame cutting, soldering, grinding, etc...)
has to be carried out, ensure that the atmosphere has been checked and
confirmed as safe and obtain a Work Permit - see Leaflet 22 -.

3.2. Do not use oxygen for applications for which it is not intended. Do not use
oxygen as a substitute for air, such as; for operating pneumatic tools, inflating
tyres, starting diesel engines.

3.3.  Make sure that all items such as tools, cleaning rags and clothes which may
come into contact with oxygen are free from oil and grease. Clean them with
approved solvents and remove all traces of solvents before exposing them to
oxygen - see Leaflet 21 -.

3.4. If you have been in an oxygen-enriched atmosphere, ventilate your clothing in

the open air for at least 15 minutes before smoking or going near to a source
of ignition.
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4 Only certain materials are suitable for use in oxygen service. Most materials will burn
in pure oxygen, even if they cannot be ignited in air. Some organic materials, in
particular oils, grease and materials contaminated with these substances can catch
fire spontaneously in an enriched atmosphere. When ignited, metals burn in oxygen.

4.1. Check with your supervisor that the materials or substances which you use
are approved for oxygen service.

5 Parts used for oxygen service must be labelled accordingly and preserved with
adequate packaging.

6 Oxygen cylinder filling specific hazards and prevention measures:

6.1. Contamination of oxygen cylinders with moisture is hazardous as it causes
corrosion which in turn may cause cylinders to burst when pressurized.

6.2. You must know how to stop the cylinder filling process in case of an emergency.

6.3. When not connected to the filling rack, cylinders must be capped and secured.

6.4. You must know the cylinder filling diagram (pressure, time, temperature) and
the maximum allowed temperature of oxygen cylinders during filling or the
filling weight.

6.5. Oxygen cylinders used for medical service are subject to specific rules that
you must be instructed in.

7 Ligquid oxygen storage specific hazards and prevention measures
7.1. Ligquid oxygen is stored in registered pressure vessels; there is an identification
plate, you must know what the engraved information means. Tank pressure
monitoring and control is critical, overpressure protections must be kept in good
condition, operating instructions must be known, and uncontrolled deviations

must be reported.

7.2. Liquid oxygen storage requires specific regulations, standards to be known and
respected.

7.3. Storage area must be clean and free from oil and grease.

7.4. 1t is hazardous to overfill liquid storage tanks; level in the tank must be
monitored.

7.5. A liquid oxygen release in the atmosphere generates a thick cloud made of
condensed moisture. Do not expose yourself to the cloud.
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Leaflet 3: NITROUS OXIDE

1 Nitrous oxide is referred to as N;O. It is, at room temperature and atmospheric
pressure, a colourless gas with a barely perceptible sweet odour and taste. In
cylinders nitrous oxide is liquefied with a pressure of approximately 50 bars at 20°C.

2 Nitrous oxide is heavier than air. Thus it can accumulate in areas below ground level
such as pits and trenches where it may be slow to disperse.

3 Nitrous oxide is not toxic. When the gas is inhaled, it is inebriating (that is why it is
also called “laughing gas”) and narcotic.

Inhalation of high concentrations may cause fatal asphyxiation as it displaces
oxygen in air.

4 Nitrous oxide is not flammable, but has to be treated as an oxidising agent (like
oxygen - see leaflet 2). Its oxidising power is much higher than air and almost 50 %
of pure oxygen.

4.1 Make sure that all items such as tools, cleaning rags and clothes which may
come into contact with nitrous oxide are free of oil and grease. Clean them
with approved solvents and remove all traces of solvents before exposing
them to nitrous oxide

— see Leaflet 21.

4.2 In areas where nitrous oxide enrichment can occur, do not smoke and do not
use naked flames.

4.3 Do not use nitrous oxide for applications for which it is not intended. Especially
do not use nitrous oxide as a substitute for pressurised air (e.g. for operating
pneumatic tools).

4.4 Nitrous oxide is non-corrosive. It can be used with any oxygen compatible
material.

5 When nitrous oxide is heated to above 650°C, it decomposes into nitrogen and
oxygen. This decomposition in closed vessel could cause a sudden pressure
increase and a violent rupture of the vessel (tank, cylinder, etc...).

6 Nitrous oxide is a “green house gas” but has no other harmful effect to the
environment. The contribution of N>O produced by the gas industry, to the global
warming potential is negligible.

Thus N2O can be released under certain conditions to the atmosphere.
7 N2O manufacturing (production) specific hazards and prevention measures

7.1 Nitrous oxide is manufactured by thermal decomposition of ammonium nitrate.
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7.2  Ammonium nitrate is an explosive compound that must be handled with care
and stored with adequate fire protection. The contamination of ammonium
nitrate with combustible substances can lead to ignition and/or the formation of
toxic carbon monoxide during the manufacture of nitrous oxide.

7.3 Ammonium nitrate during the process is heated up to 250°C. Protection
against contact with hot reactor surfaces is necessary.

7.4 Nitrous oxide during the process is purified with corrosive substances (caustic
soda and sulphuric acid). When handling these substances relevant safety
practices must be observed.

8 N2O cylinder filling specific hazards and prevention measures.

8.1 Contamination of N>O cylinders with moisture is hazardous as it causes
corrosion, which in turn can cause cylinders to burst.

8.2 N0 is filled in liquid form under pressure in the cylinders. It is hazardous to
overfill cylinders with liquefied gases, as they can consequently burst. Each
cylinder must bear a readable tare weight indication, which has to be
considered at the filling process.

(Filling weight = tare weight + weight of the filled gas).
8.3. Cylinders must be emptied safely prior to tare weight check. In the event of a

difference between tare weight and actual weight, the cylinder must be de-
valved and inspected internally.

8.4. The quantity of N2O in a cylinder can only be measured by weight and not by
pressure.

8.5 Weighing scale used to fill N-O cylinders should be certified by a third party
and must be frequently checked using test weights.

8.6 You must know how to stop the cylinder-filling process in case of an
emergency.

8.7  N:20 cylinders should be fitted with valves with built-in bursting discs. Make
sure you know how to identify those valves and what to do in case a bursting
disc blows out. (Go away and wait until the cylinder is empty).

8.8 When not connected to the filling rack, cylinders must be capped and secured
against falling.

8.9. Don’t mix nitrous oxide with flammable gases, because a violent explosion
might occur.

8.10 Before de-valving, vent slowly, and weigh the cylinder to make sure that no
liquid is left.
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9 N2O storage specific hazards and prevention measures

9.1 Liquid NO storage tanks are registered pressure vessels, you must know
what the indications engraved in the identification plate mean. Tank pressure
monitoring and control is critical, operating instructions must be known and
respected, uncontrolled deviations must be reported immediately.

9.2 Pressure relief devices protect storage tanks against overpressure hazards,
you must know their set points.

9.3 It is hazardous to overfill liquid N,O storage tanks. Level of liquid N2O in a
storage tank is monitored.

9.4 Flexible hoses should be coupled to safety lines secured at both ends (trailer
or truck at one end and storage tank at the other end).

9.5 A liquid N2O release in the atmosphere generates a thick cloud made of
condensed moisture. Do not expose yourself to the cloud and try to get out of
the cloud to breathe.

9.6 Keep the entire N.O equipment free from oil and grease.

9.7 Electrical heating inside the storage tanks is allowed only to heat the liquid
phase. If the gas phase is heated, a violent decomposition of N.O may occur.
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Leaflet 4: INERT GASES (NITROGEN &
ARGON)

1 Nitrogen is referred to as N, Argon as Ar. They are non-flammable, colourless,
odourless and tasteless gases. Nitrogen is slightly lighter than air, while Argon is
heavier than air. They are essential parts of the atmosphere which normally contains
79 % inert gases (78 % nitrogen + 1 % argon); the balance, 21 %, is oxygen.

2 The inert gases are not toxic but do not support life and act as asphyxiants. When
liquid nitrogen and argon evaporate the gas produced is very cold and so is much
heavier than air. Thus it can collect in areas below ground level and confined spaces,
such as pits and trenches where the gas may be slow to disperse. A person can
become unconscious immediately when entering an atmosphere which contains
excessive proportions of inert gases (and, therefore, a shortage of oxygen). If the
oxygen concentration is low, death can follow rapidly.

2.1. Before entering vessels and enclosed spaces in which an accumulation of
inert gases may have occurred, ensure that the atmosphere has been tested
and that the oxygen content is within safe limits (19-23 %). A work permit is
required - see Leaflet 22.

2.2.  Ensure that rooms or spaces where inert gases are stored or handled have
either good ventilation or that their atmosphere is monitored for O, content.

2.3. Do not stop ventilators in rooms where inert gases are stored or handled.
Make sure that atmosphere monitoring systems are in operation.

3 Inert gases cylinder filling specific hazards and prevention measures.

3.1. Contamination of cylinders with moisture is hazardous as it causes corrosion
which in turn may cause pressurized cylinders to burst.

3.2.  You must know how to stop the cylinder filing process in case of an
emergency.

3.3. When not connected to the filling rack, cylinders must be capped and
secured.

4 Liquid inert gases storage hazards and prevention measures

4.1. Liquid inert gases are stored in registered pressure vessels. There is an
identification plate on the vessel; you must know what the engraved
information means. Tank pressure monitoring and control is critical,
overpressure protections must be kept in good condition, operating
instructions must be known, uncontrolled deviations must be reported.
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4.2. It is hazardous to overfill liquid storage tanks, level in the tank must be
monitored.

4.3. Aliquid inert gas release in the atmosphere generates a thick cloud made of
condensed moisture. Do not expose yourself to the cloud and try to get out of
the cloud to breathe.
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Leaflet 5: CARBON DIOXIDE

1. CO: specific properties

1.1. CO; can be produced, stored or used in any of the three different physical states
(gas, liquid, solid) in which a substance can exist, solid CO- is usually designated as
“dry ice”.

1.2. The following diagram summarizes the physical state of CO, when pressure and
temperature vary

Diagram 1: section of CO, pressure-temperature diagram

Pressure ,
(bar, abs)
Critical point
73.8 bars
SOLID LIQUID
5.18 bars Triple point
VAPOR (“gas”)
1.01 bar
-78.5°C -56.6°C +31.0°C
temperature
Note that:

- liguid CO2 may exist only when temperature is below 31°C
- when liquid CO, pressure drops below 4.18 bar (5.18 bar. abs)
and/or its temperature drops below — 57°C, solid CO; is formed.

1.3. Hazardous conditions may be created when CO, temperature and/or pressure are
not properly controlled

1.4. CO; is hazardous as it can generate low temperature (cryogenic burns), ice plugs
(overpressure and striking objects) and hazardous atmospheres: with increasing
exposure time and concentration over 3% in air, vital functions such as breathing
are affected. Over 10% in air, loss of consciousness happens in one minute and
would result in death if no prompt action is taken.
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1.5. CO; concentration in the air that we breathe must be kept below 5000ppm TLV-
TWA, usual concentration in ambient air is around 350ppm. Higher concentrations
might be tolerated for short exposure time (see below).

1.6. In potentially exposed working places where room ventilation is less than 6 volumes
per hour, CO2 concentration must be monitored in addition to oxygen concentration
monitoring. Severe physiological effects occur over 30000 ppm (TLV-STEL Ceiling).
Specific Threshold Limit Values depend upon local regulations and may vary from
one country to another.

2. Production of liquid CO>

2.1. Low (negative gauge pressure) at plant inlet booster suction may cause air pollution
of the plant feed stream. This leads to monitor the possible oxygen contamination of
the plant feed stream when it contains flammable substances. Also, raw gas supply
process or equipment might be damaged by negative gauge pressure.

2.2. You must know the maximum (and sometimes minimum) allowed concentrations of
plant feed stream components and what to do if limits are not respected.

2.3. Low temperature and high pressure are potential hazards which require adequate
operating and maintenance practices, do not perform tasks that you have not been
trained to undertake.

2.4. Relatively large quantities (several tons) of ammonia are used in the liquid CO:
production process. Ammonia (NH3) is a hazardous material (toxic and corrosive)
which requires stringent operating, maintenance and emergency procedures that
personnel must know and adhere to.

2.5. The smell of ammonia is characteristic and we can smell a few ppm in the air that
we breathe. Ammonia leaks are not acceptable and must be detected and reported
immediately. NH3 leaks must be fixed as soon as possible by properly trained and
qualified personnel.

2.6. Ammonia is highly soluble in water but it releases a lot of heat and the pH of
ammonia solutions is high. Ammonia solutions must be treated as hazardous waste.

2.7. Special protective clothing and breathing apparatus (appropriate canisters and Self-
Contained Breathing Apparatus) are available and maintained in a ready to use
condition at dedicated locations in the plant. You must know those locations.

2.8. Personnel are trained to use breathing apparatus and to wear special protective
clothing.

2.9. Only approved relief valves can be used for liquid CO; service.

2.10. Ammonia is a toxic, corrosive and flammable gas. Eye wash, emergency showers
and suitable fire fighting devices are available and you must know where they are
located and how to use them.
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3. Liquid CO; storage and transfer

3.1. Liquid CO, storage tanks are registered pressure vessels, you must know what the
indications engraved in the identification plate mean. Tank pressure monitoring and
control is critical, operating instructions must be known and respected, uncontrolled
deviations must be reported immediately.

3.2. Pressure relief devices protect storage tanks against overpressure hazards, you
must know their set points. Only relief devices designed for liquid CO: service can
be used.

3.3. Storage tanks are often equipped with a low pressure alarm set not below 8 bar

3.4. It is hazardous to overfill liquid CO; storage tanks. Level of liquid CO: in a storage
tank must be monitored.

3.5. On liquid CO; lines, there must always be a pressure relief valve between two
valves.

3.6. During transfer of liquid CO,, ice plugs may be generated inside the piping or
flexible hose when transfer procedures are not respected. This can lead to serious
incidents caused by overpressure, low temperature, high velocity pieces of dry ice
and whipping hoses.

3.7. Liquid CO; pressure must be kept above 8 bar until flexible hoses are drained.

3.8. Flexible hoses must be coupled to safety lines secured at both ends (trailer or truck
at one end and storage tank at the other end).

3.9. A liquid CO release in the atmosphere generates a thick cloud made of condensed
moisture and dry ice crystals. Do not expose yourself to the cloud and try to get out
of the cloud to breathe.

4. CO2cylinders filling

4.1. Contamination of CO- cylinders with moisture is hazardous as it causes corrosion
which in turn can cause cylinders to fail, sometimes violently.

4.2. CO; is filled in liquid state under pressure in the cylinders. It is hazardous to ovefrfill
cylinders as they can consequently burst. Each cylinder must bear a readable tare
weight indication (total weight = tare weight + weight of filled CO3).

4.3. Cylinders must be emptied prior to tare weight check. In case of a difference
between tare weight and actual weight the cylinder must be inspected.

4.4. The quantity of CO; in a cylinder can only be measured by weight and not by
pressure.
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4.5. Weighing scales used to fill CO, cylinders must be certified by a third party and
frequently checked using test weights.

4.6. You must know how to stop the cylinder filling process in case of an emergency

4.7. Most CO; cylinders are fitted with valves with built-in bursting discs. Make sure you
know how to identify those valves and what to do in case a bursting disc blows
out...(Go away and wait until cylinder is empty .. no more gas blowing).

4.8. When not connected to the filling rack, cylinders must be capped and secured.

4.9. Before de-valving cylinders, vent slowly and weigh the cylinder to make sure that no
liquid is left.

5. Dry ice manufacturing, storage and handling

5.1. A dry ice production press is hazardous: high pressure and low temperature liquid
CO; feed, high speed moving mechanical parts, hydraulic flexible hoses at very high
pressure...

5.2. Wear your personal protective equipment as required (Safety hard hat, glasses,
gloves and shoes).

5.3. The ground around a hydraulic press might be oily and slippery. Oil leaks are
contained in order to avoid pollution of soil and water (surface and underground).
You must know the local waste management procedure.

5.4. Report oil leaks so that adequate maintenance can be performed.

5.5. Moving and cutting tools (press, saw, packaging machine) are fitted with protective
devices to avoid hand injuries, make sure that these protections work properly and
do not by-pass them!

5.6. Dry ice is cold (about —78°C) you must wear adequate safety gloves to handle it.

5.7. Dry ice sublimates into CO; vapour, this can lead to asphyxiation in confined spaces
such as small closed workshops, sawing and packaging section, storage containers
and closed transport vehicles or storage area. Both O, and CO- concentrations may
need to be monitored in case of marginal ventilation (less than 6 room volumes per
hour). Make sure that you know how to check that atmosphere monitoring devices
operate properly.

5.8. When storing dry ice products in transport containers, do not put your head or
breathe inside the container.

6. Procedures
Refer to and learn the Standard Operating and Maintenance Procedures which are
made available by your management. When you do not know, ask questions and
do not take chances.
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Leaflet 6: HYDROGEN

1. Hydrogen is referred to as H2. It is a colourless, odourless and tasteless gas. It is
non-toxic but does not support life and acts as an asphyxiant. It is the lightest
element/gas known.

2 Hydrogen is highly flammable and most mixtures of hydrogen and air will burn or
even explode. It ignites more easily than any other common gas and a high pressure
leak can even ignite spontaneously. It burns with a hot and almost invisible flame.
Hydrogen fires are difficult to extinguish. If you do extinguish a hydrogen flame and
do not stop the flow of hydrogen, the escaping gas can be re-ignited, sometimes
explosively...

2.1. When approaching a hydrogen leak, hold some readily combustible material
such as a rolled up newspaper or a straw broom in front of you.

2.2. To extinguish a hydrogen fire, shut off the source of supply, provided that this
can be done safely. If the hydrogen supply cannot be shut off keep nearby
equipment cool by drenching with water until the flame has extinguished itself.

2.3.  Never release or vent hydrogen into buildings or confined spaces.

2.4. Ensure that buildings in which hydrogen is stored or handled have adequate
ventilation at high and low levels to prevent the build-up of an explosive
atmosphere, especially in the ceiling. Keep all ventilation openings clear and
do not block them for any reason.

2.5. Do not smoke or bring matches and lighters into an area where hydrogen is
manufactured, stored or used.

2.6. Do not bring to any hydrogen installation any unauthorised electrical
equipment such as torches, radios or power tools. Use only approved lighting
apparatus.

2.7. Do not carry out any hot work such as cutting, grinding, welding or soldering
on a hydrogen installation. When hot work is necessary obtain a Work Permit
- see Leaflet 22 -.

2.8. Do not tamper with or damage grounding (earthing) systems; they are
provided to prevent the accumulation of static electric charges which could act
as a source of ignition.

2.9. Before opening plant and equipment on a hydrogen installation for
maintenance or any other purpose obtain a Work Permit. This Permit will
require all pipes and vessels to be purged with nitrogen before work
commences.
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2.10. Before admitting hydrogen into a system, purge it with nitrogen to ensure that
a flammable mixture cannot be developed. For liquid hydrogen system,
Helium purge is required after or before nitrogen purge.

2.11 Never vent hydrogen from a high pressure source such as a cylinder in order
to remove contaminants. Always use an external source of nitrogen or air for
this purpose.

2.12. It is recommended to either permanently or periodically monitor hydrogen
systems (pressure vessels and piping) using explosive atmosphere detectors
in order to identify leaks as early as possible and take necessary corrective
actions.

Hydrogen cylinders filling hazards and prevention measures.

3.1. Contamination of hydrogen cylinders with moisture is hazardous as it causes
corrosion, which in turn can cause pressurized cylinders to burst.

3.2.  You must know how to stop the cylinder-filling process in case of an
emergency.

3.3.  When not connected to the filling rack, cylinders must be capped and secured
against falling.

3.4. Don’t mix hydrogen with oxidising gases, because a violent explosion might
occur.

Liguid hydrogen storage specific hazards and prevention measures.

4.1. Liquid hydrogen storage tanks are registered pressure vessels, you must
know what the indications engraved in the identification plate mean. Tank
pressure monitoring and control is critical, operating instructions must be

known and respected, uncontrolled deviations must be reported immediately.

4.2. Pressure relief devices protect storage tanks against overpressure hazards,
you must know their set points.

4.3. Operation of liquid hydrogen storage tanks requires specific instructions and
training. Storage tank and surroundings must be in perfect condition and

cleanliness.

4.4, Immediately report any abnormal condition.
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Leaflet 7: ACETYLENE, CALCIUM
CARBIDE, LIME SLUDGE
AND PURIFYING MATERIALS

1.

ACETYLENE

1.1.

1.2.

Acetylene is a gas, often referred to as C2H2; when in cylinders it is known as
Dissolved Acetylene (DA). Acetylene is colourless, invisible, slightly lighter
than air, non-toxic and does not support life; it can cause asphyxiation.
Industrial acetylene, because it is slightly impure, smells like garlic.

Acetylene burns with a smoky flame; when burning it develops a lot of heat
and high temperature. Acetylene/air mixtures are flammable over a very wide
range (2.4 to 83%). Mixtures of acetylene and air ignite or explode easily; this
reaction can be started by a spark, small flame or hot spot.

1.2.1. To extinguish an acetylene fire, shut off the source of supply, provided
that this can be done safely. If the acetylene supply cannot be shut off,
keep nearby equipment cool by drenching with water until the flame
has extinguished itself.

1.2.2. Never release or vent acetylene into buildings or confined spaces.

1.2.3. Ensure that buildings in which acetylene is manufactured, stored or
used have adequate ventilation at high and low levels. Keep all
ventilation openings clear and do not block them for any reason.

1.2.4. Do not smoke or bring matches or lighters into an area where
acetylene is manufactured, stored or used.

1.2.5. Do not bring to any acetylene installation any unauthorised electrical
equipment such as electric torch, radios or power tools. Use only
approved tools and lighting devices.

1.2.6. Do not carry out any work which could produce hot spots or sparks
such as grinding, cutting, welding or soldering in an acetylene plant.
When it is necessary, obtain a Work Permit - see Leaflet 22.

1.2.7. Do not tamper with or damage grounding systems ; they are provided

to prevent the accumulation of static electric charges which could act
as a source of ignition.
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1.2.8. Before opening plant equipment in an acetylene plant for either
maintenance or cleaning, obtain a Work Permit. This Permit will
require all pipes and vessels to be isolated and purged with nitrogen
before work commences when safe atmosphere is restored.

1.2.9. Before admitting acetylene into a system, purge with nitrogen to
ensure that a flammable mixture cannot be developed.

1.3.  When heated or compressed above normal operating limits acetylene may
decompose and explode.

1.3.1. Never heat a pipe or vessel containing acetylene.
1.3.2. Open and close valves in acetylene systems slowly.

1.3.3. Avoid rapid increases in pressure in acetylene systems, for instance
on cylinder charging racks.

1.4. Only certain materials are suitable for use with acetylene; in particular,
acetylene forms explosive compounds with copper, silver and mercury.

1.4.1. Never use copper, silver or mercury in acetylene plants.
1.4.2. Report to your supervisor if you see any copper, silver or mercury in

an acetylene plant and check with him that any materials which you
use are approved.

CALCIUM CARBIDE

2.1. Calcium carbide is a solid, manufactured from coke and lime. It is delivered
either in steel drums or containers. The size of carbide particles can vary from
supplier to supplier.

2.1.1. Become familiar with the size ranges normally used and report any
change to your supervisor.

2.2.  Calcium carbide reacts spontaneously with water and forms acetylene, lime
sludge, some impurities and produces heat. In the normal process for
production of acetylene, water must be in excess to carry off the heat which is
formed and temperature must be closely monitored.

2.2.1. Always maintain adequate water flow to generators.
2.3. Calcium carbide also absorbs moisture from the air; this reaction also
produces acetylene and heat. As there is no excess water, hot spots can form

on the surface of the carbide and start decomposition of acetylene
(explosion).
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2.3.1. Avoid accidental contact between carbide and water or moist air.

2.3.2. Regularly remove carbide dust and dispose of it according to
instructions.

2.4. If carbide drums or containers are not perfectly airtight, air and moisture can
enter and react with the carbide to produce acetylene. If this happens, there is
a possibility of explosion, particularly when the drums are opened :
2.4.1. Do not handle drums roughly ; in particular, do not drop them.
2.4.2. Do not open hot or swollen drums.
2.4.3. Keep drums closed when not in use.
2.4.4. Open drums according to company procedures.
2.4.5. Empty drums completely.

2.4.6. Report damaged containers to your supervisor.

3 LIME SLUDGE

3.1. Lime sludge contains acetylene which has been dissolved in the water of the
generator. It may also contain particles of calcium carbide which have not
finished reacting with the water completely; these particles can produce
acetylene.

3.1.1. Ensure that areas where lime sludge is handled are well ventilated and
that the rules for smoking, unauthorised electrical equipment and hot
work are the same as those for acetylene - see 1.2.1, 1.2.2, 1.2.3 and
1.2.4.

3.2. Lime sludge contains chemical impurities like ammonia, hydrogen sulphide
and phosphine, which can be irritating or toxic.

3.2.1. When handling lime sludge, in pits or drains for instance, use
protective equipment and clothing as instructed e.g. boots, goggles,
gloves and masks...

4 PURIFYING MATERIALS
4.1. Most acetylene production processes use chemicals for drying and purifying
the gas.
4.1.1. Follow the general rules given in Leaflet 20 and always wear the
appropriate protective clothing and equipment when handling these
materials.
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Leaflet 8: CYLINDERS FOR
COMPRESSED GASES

1. Cylinders for compressed gases are manufactured, filled, inspected and tested in
accordance with specific regulations and standards. Relevant regulations/standards
must be identified and made available for review. Relationships between regulations
and work instructions must be explained to employees.

2 High pressure gas cylinders are made of steel, aluminium alloys or composite
materials. Cylinder valves need be permanently protected with a removable or
permanent (open) cap.

3 Valve outlets are also made in conformity with standards and national specifications.
In order to avoid confusion between flammable and non-flammable gases, the valves
on flammable gas cylinders have a left hand outlet thread and those on non-
flammable gas cylinders have a right hand outlet thread. (Hydrogen left hand,;
oxygen, nitrogen and argon right hand).

4 The gaseous contents of cylinders are identified by adhesive labels, stenciling and
permanent stamping (not in all countries) and a system of colour coding allows

consistent identification in all of the European Union countries and other countries.

4.1. Obtain from your supervisor the details of colour coding and labelling
applicable to the cylinders which you will be handling.

5 Each cylinder has the following information permanently stamped into the metal:
- material characteristics,
- filling pressure,
- test pressure,
- cylinder weight,
- manufacturer and country of origin,
- date of pressure tests and/or inspections with the stamps of the testing authorities.
5.1.  Never remove or erase these marks.
5.2.  Never stamp mark a cylinder unless you are authorised to do so.

5.3.  Only fill cylinders which carry the correct identification.

6 Cylinders have to be subjected to inspection and hydraulic testing by the
manufacturer before they can be put into service.

7 Cylinders have to be inspected and/or hydraulically tested at set intervals throughout
their working life.
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7.1. Obtain from your supervisor the rules which apply to the cylinders which you
will be handling and learn how to read testing dates on cylinders.

7.2.  Never fill a cylinder which has not been tested or examined within the
appropriate period.

8 A cylinder which is in a satisfactory condition to be filled must conform to the
following :

- it must not be soiled,

- pressure test date must be valid,

- it must not show any physical damage such as dents, burn marks,...

- it must not be rusty,

- it must be free from corrosion by chemicals,

- maximum allowed working pressure must be consistent with filling pressure and
over pressure protections of filling rack,

- the valve must be of the correct type, clean and in good condition,

- the residual contents must be the same gas as indicated by label and colour,

- the valve protecting cap must be available.

8.1. Examine all cylinders before filling to see that they are in a satisfactory
condition.

8.2. Report to your supervisor any cylinders which you consider to be
unsatisfactory.

9 Cylinders standing on uneven surfaces and cylinders with defective foot rings are
unstable and may fall down.

Cylinders which are standing unattended and unsupported may be knocked over; in
falling, they may hit other cylinders and cause them to fall.

9.1. Always let cylinders stand on flat and level surfaces and secure them (chains,
pallets...).

9.2. Report any cylinders with defective foot rings to your supervisor.

9.3. Never leave cylinders freestanding in places where they can be accidentally
knocked over.

10 Never trans-fill cylinders without the appropriate qualification, procedures and
equipment.

11 Adapters to convert cylinder valves from one type of gas to another can lead to
contamination and serious accidents. Their use is forbidden.

11.1. Report the presence of any adapters to your supervisor.
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12 When handling cylinders into or out of a pallet, make sure that the pallet is in good
condition, report deficiencies to your supervisor. Do not move the gate or bar before
having loosened the strap around cylinders and made sure that cylinders inside pallet
are steady. Never try to grasp a falling cylinder, just keep clear. Always close the bar

or gate when not handling cylinders in a pallet and lock the bar open when handling
cylinders.

13 Keep clear of forklifts handling pallets.
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Leaflet 9: ACETYLENE CYLINDERS

1

CYLINDERS

1.1.

Acetylene is unstable and cannot be stored at high pressure in the same way as
other gases in normal compressed gas cylinders.

To overcome this difficulty, acetylene is dissolved in a solvent which is held in a

porous mass inside the cylinder shell.

These techniques are based on the following principles :

Acetylene
soluble in

solvent

{acetone, DMF__.)
Ike carbon dioxide
5 soluble in water

Porous mass
impregnated with
solvent like a sponge
is impregnated with
water

Cylinder

holding gas
and solvent
in its porous

The cylinder shell itself is made of steel and is either of extruded or welded
construction. All cylinders are fitted with valve outlets and have a left hand thread

(because acetylene is a flammable gas) or a special connection.

Cylinders are made in accordance with different standards and regulations and

can only be filled in countries the regulation of which they comply with.

Some specifications require that the cylinders are fitted with safety devices.
These may be in the form of bursting discs or fusible (capable of being molten)
plugs. These devices are fitted either in the valve, on the shoulder of the cylinder

or in the base of the cylinder.

1.1.1. Ask your supervisor how to identify the cylinders which may be filled at
your facility and what to do if you find cylinders which do not conform to

these specifications.
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1.1.2. Never fill acetylene into a cylinder designed for another gas ; there will be
an immediate risk of explosion inside the cylinder.

All cylinders are stamped on the shoulder or a reinforced part of the neck ring
with identification marks. These vary between countries but normally include :

- manufacturing specification,
- test pressure,

- serial number,

- tare weight.

1.2.1. Never remove or deface these marks or stamp any additional marks.
1.2.2. Never fill a cylinder unless it carries the correct identification marks.

Acetylene cylinders have to be internally inspected at regular intervals,
depending on the manufacturing specification and national regulations.

1.3.1. Obtain from your supervisor the rules which apply to acetylene cylinders
in your works and how to read inspection date.

1.3.2. Never fill a cylinder which has not been internally examined within the
appropriate period.

Cylinders can only be filled if they are in a satisfactory condition.
1.4.1. Never trans-fill acetylene.

1.4.2. Examine all cylinders before they are sent for filling. A cylinder is
satisfactory if:

- it is not soiled externally,

- it is not damaged by dents or burn marks,

- it is not rusty, paint is in good condition,

- it is not corroded by chemicals,

- the valve is in good condition and is not tarnished with soot.

Cylinders can be misused by customers, either by withdrawing the gas too fast or
by using the cylinder on its side. In both cases solvent is lost. When excess
solvent is lost it must be replaced before the cylinder is sent for filling.

1.5.1. Check solvent content by comparing actual weight of cylinder with the
tare weight stamped on it, making allowances for ambient temperature
and gas content as measured by pressure gauge (charts are available in
the workshop).
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1.5.2. Check that the cylinder is not overdue for internal examination. The
operation is carried out by specially trained personnel (your supervisor will
explain how to identify a cylinder which is due for internal examination).

SOLVENTS

The solvents used in acetylene cylinders are acetone and dimethyl form amide
(DMF). Acetone is the most commonly used solvent. DMF is used in some
countries for cylinder bundles.

2.1.1. Find out from your supervisor which solvent is used in cylinders in your
company.

Acetone is a colourless liquid, with fragrant mint-like odour; it is flammable and
narcotic in high concentrations; breathing acetone vapour can cause headaches
and sickness.

2.2.1. See23.1.-234.

DMF is a colourless flammable liquid with a characteristic odour; it is toxic and
highly irritating. DMF can be absorbed through the skin. In consequence of that,

2.3.1. Do not block ventilation in places where solvents are stored or handled.

2.3.2. Do not bring any source of ignition (matches, lighter, heating and cutting
equipment) into a solvent storage or handling area.

2.3.3. Keep drums closed when not in use.

2.3.4. Wear goggles, gloves and other personal protective equipment as
requested - see Leaflet 21 (solvents) -.

2.3.5. Always transfer DMF as instructed.
2.3.6. If DMF contacts the skin flush it off with water.

2.3.7. If any skin irritation or injury develops, get medical assistance.

SPECIAL HAZARDS WITH ACETYLENE CYLINDERS

3.1

Acetylene within a cylinder can decompose explosively, with or without apparent
cause. This may be preceded by localised heating in the cylinder (hot spots).

3.1.1. If you detect a hot cylinder, close the valve and spray the cylinder with
water from a safe place (shelter, distance,...). Advise your supervisor

immediately.

See Leaflet 16 for handling of acetylene cylinders in fire situations.
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3.2.  In case of damaged cylinder or activities such as devalving, inspecting or
demassing, there is a risk of exposure to asbestos which needs to be prevented
by adequate operating procedures including requirement to wear respiratory
protective equipment.
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Leaflet 10. LOADING AND
TRANSPORTING CYLINDERS

1 Some of the gases stored in cylinders could be dangerous if they leak out.

11

Make sure that you know the properties of the products you handle e.g.
whether they are toxic, flammable, oxidants, asphyxiants, etc... Ask for the
relevant Material Safety Data Sheets.

1.2.  Know the colour coding and any other system of identifying the gas.

1.3. Learn how to identify the different types of valves and how to detect faults in
valves and cylinders.

1.4.  When rolling cylinders do not use the valve hand wheel as this could open the
valve. Only handle capped cylinders.

1.5. Never smoke when handling gas cylinders of any sort.

1.6. Do not subject cylinders to shocks, for example by throwing them on or off
vehicles or platforms.

1.7. Do not allow oil, grease or other chemicals to come into contact with cylinders
or valves.

2 Improper handling of cylinders can injure your hands, back or feet.

2.1. Wear the correct protective clothing: GLOVES AND SAFETY SHOES ARE
ALWAYS REQUIRED, other means of protection like safety glasses and hard
hats may be required too.

2.2.  Know the handling characteristics of different types of cylinders; in particular
the weights and sizes of standard cylinders.

2.3.  Always handle cylinders as you have been instructed.

2.4. If a cylinder must be lifted, use the proper technique. Do not attempt to lift
large or heavy cylinders alone - get help or mechanical aid.

2.5. When positioning cylinders, avoid trapping your fingers between them.

2.6. IF ACYLINDER STARTS TO FALL, DO NOT TRY TO STOP IT - LET IT GO.

2.7.  Check that cap or guard is firmly fixed before handling the cylinder.
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2.8. Never lift a cylinder by the cap, valve or guard, unless it has been specifically
designed for the purpose.

2.9.  Where appliances have been provided for moving cylinders, such as barrows,
pallets, trolleys or hoists, use them in preference to manual handling.

2.10. Check that the floors of vehicles are free from oil, grease and loose objects
and report to your supervisor any which are in an unacceptable condition.

2.11. Use extra care in wet or icy weather when the ground can be slippery.
3 If a cylinder is not fastened it can be readily knocked over by an impact or sudden
movement.

3.1. Know the approved loading and unloading methods and use them at all
times.

3.2.  Check that all the fastening devices, such as straps, chains and railings are in
good condition and are being used correctly.

3.3.  Ensure that all cylinders are properly secured in pallets or on vehicles before
the vehicle or pallet is moved so that they cannot fall or roll over.

4 Pallets safe operating and maintenance rules
4.1. Pallets must be inspected prior to loading or unloading cylinders.
4.2. A pallet inspection check list is used to perform the inspection.

4.3. Pallets which are showing defects must be taken out of operations and
repaired or scrapped.

4.4.  Prior to opening the front gate/bar of a pallet to unload cylinders, the strap
must be loosened and a cylinder moved in order to release possible instability

of cylinders inside the pallet.

4.5.  Ground on which pallets are stored must be horizontal, even, clean and solid.
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Leaflet 11: CRYOGENIC LIQUIDS,
SPILLS AND VAPOUR CLOUDS

1. In our industry the main cryogenic liquids are oxygen, nitrogen, Helium and argon
kept at such low temperatures that they are in liquid form.

2 Liquids can be held in a variety of containers - such as dewars for small quantities or
specially insulated tanks and road tankers for large quantities. Each type of container
has its own filling procedures.

2.1. Use only containers designed and identified for the specific cryogenic liquid
you are handling.

2.2. Always follow the correct transfer procedure (including transfer equipment,
correct coupling, hoses, etc...).

3 Boiling and splashing always occur when charging a warm container. Wear proper
protective equipment (goggles or face shield, gloves,...).

3.1.  Stand clear of boiling and splashing liquid and its issuing gas.

4 High concentrations of oxygen are a fire hazard. Excessive amounts of nitrogen and
argon in the air reduce the concentration of oxygen and can cause asphyxiation.

4.1. Never release cryogenic liquids in confined areas.

4.2.  Always handle cryogenic liquids in well-ventilated areas to prevent hazardous
concentrations of gases.

5 Cryogenic liquids are so cold that they can freeze skin and other human tissues
immediately, thus inflicting serious injuries and are called cold burns. Breathing the
very cold gases which arise from vaporising cryogenic liquids can cause serious
damage to the lungs.

5.1.  Never allow any unprotected part of your body to touch uninsulated pipes or
vessels containing cryogenic liquids. Wear protective clothing (goggles,
gloves and safety shoes).

6 When a cryogenic liquid is released into the atmosphere, its extremely low
temperature condenses the atmospheric water vapour and this forms a dense fog. A
cryogenic liquid spill is often identified by the presence of a low lying cloud of fog
creeping over the ground.
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These clouds can be dangerous as you do not know their temperature or
composition. Visibility inside the cloud is very low and you could fall, perhaps into a
stream of cryogenic liquid.

If the cloud is of nitrogen or argon then it is likely that the cloud does not contain
sufficient oxygen to support life. In this case you could collapse immediately and
death could follow.

6.1. DO NOT ENTER A VAPOUR CLOUD; but see (8.2.) below.

6.2. When you see a cryogenic spill or a large vapour cloud notify your supervisor
immediately.

6.3. If possible shut off the source of liquid, by use of a remotely controlled valve if
one is fitted. Do not expose yourself to a hazard, such as high oxygen,
combustible or asphyxiating atmospheres or cryogenic liquid.

7 If the spillage was near to a vehicle the cold liquid could freeze the tyres to the
ground and make them so hard and brittle that the tyres could explode.

7.1. If liquid has reached the tyres do not attempt to move the vehicle. Also do not
start engine in case of oxygen spill.

8 Low or high oxygen contents will generally exist inside and in the immediately vicinity
of the vapour clouds. However, wind and weather conditions could spread hazardous
conditions beyond the vapour cloud. Watch the windsock frequently.

8.1. Keep clear of the vapours and be prepared to move if the wind changes.
Portable oxygen analyzers can be used to evaluate oxygen enrichment or
deficiency hazards.

8.2. Ifitis essential to enter a cloud caused by nitrogen or argon, then wear a self-
contained breathing apparatus provided you are trained and qualified to do
so. A standby man, also wearing a breathing apparatus must monitor
personnel in action.

9 If the release gas is oxygen, then your clothes could become saturated with it and
could then catch fire very easily. Also a fire may occur at any time in an oxygen
cloud, in the event that it contacts highly combustible material.

9.1. If you suspect that you have been contaminated with oxygen, do not go near
any source of ignition for at least 15 minutes. Ventilate your clothing; change
if possible. DO NOT SMOKE OR APPROACH SMOKERS!

10 If the cloud has been caused by oxygen, a running or starting internal combustion

engine could explode. If the cloud has been caused by nitrogen or argon the vehicle
could stall, thus trapping the occupants in the cloud.
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10.1. If roads, railway lines, rivers or canals bordering the site are threatened by the
liquid or the vapour cloud, then your supervisor may instruct you to notify the
authorities to stop or divert traffic. No traffic must be allowed to enter the
cloud. (An emergency call list should be available).

10.2. Shut off petrol or diesel engines on any equipment that may be remaining in
the area.

11 Carbon steel becomes brittle when in contact with cryogenic liquids, so steel plates
can crack and structural steel beams can fail and piping can burst.

11.1. If necessary and on the advice of your supervisor, divert the liquid away from
vulnerable plant equipment towards a safe area by using stainless steel or
aluminium sheet or clean sand dikes. Do not allow liquid oxygen to enter
drains or sewers.

11.2. Water sprayed from a fire hose will help to vaporise the liquid and protect
vulnerable steelwork by coating it with ice. However, judgement must be
made on the weather and wind conditions. It may not be desirable to speed
up vaporisation as the resulting larger vapour clouds could endanger staff and
third parties.

11.3. If so advised by your supervisor, shut down any air conditioning or ventilating
systems that may draw vapours or gases from the spill into buildings.

11.4. Call the Fire Department in the case of a large LOX spill. Have them stand by
until the spillage is dispersed. Do not allow vehicles to enter the vapour cloud.

11.5. Keep all visitors to the site advised as to the hazards of the spill and arrange
for their evacuation from the area unless they are company staff who are
qualified to assist with the emergency.

11.6. If liquid oxygen reaches a black top area do not allow any movement of
machines or people until it is fully unfrozen.

11.7. When the cloud has cleared and the emergency is over, do not enter any area

below ground level e.g. a pit or gulley, without checking the atmosphere to
ensure that it does not contain either a deficiency or an excess of oxygen.
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Leaflet 12: FORK LIFT TRUCKS

1. It is dangerous to use a forklift truck for any job for which it is not designed.
1.1. Passengers must never be carried, either in the cab or on the forks.

1.2. A truck should not be used as a crane unless the correct accessory is fitted

and the weight of the object plus accessory is less than the capacity of the

truck.

2 If the truck is overloaded or is used on a slope or uneven ground then the steering
can be adversely affected or the load may slip off.

2.1.  You must thoroughly understand the characteristics and capacity of the truck
and never overload it.

2.2.  Never hoist on uneven ground with the mast tilted away from vertical position.

2.3. Travel only at a safe (low) speed, particularly over uneven ground. Respect
speed limitations.

2.4. When travelling, the forks should be raised just enough to clear any
obstructions due to unevenness of the ground. The load should be carried as
low as possible; to maintain maximum stability the forks should be raised no
more than approximately 150 mm.

2.5. Do not take the truck on to soft ground which may not be able to support it
and cause it to tilt.

2.6. When travelling up on ramps, the forks should be raised and the mast tilted
back to clear the slope of the ground.

2.7. When travelling down a ramp the above procedure should apply, but with the
load trailing (back up driving).

2.8.  Never raise or lower the load while moving.
3 If the forks are not fully engaged, the load may fall.

3.1.  Always check that the forks are fully engaged and load is stable before
moving.

4 An electrically driven truck is noiseless and in a noisy environment a pedestrian may

not be aware of its approach. Also keep in mind that under certain conditions the
driver’s sight may be obstructed.
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4.1. Keep concentrated on your driving.

4.2.  Ensure that everyone has cleared the area before lowering or moving the
load.

4.3. Do not back up while concentrating on the load in front.

4.4.  Only use the allowed roadways when travelling in order to reduce the risk of
colliding with people.

4.5. Be especially cautious when approaching buildings corners, intersections,
doorways.

5 If regular maintenance is not carried out, deficiencies may develop in the steering,
brakes or hoisting mechanism. Regulations request periodical inspections which
must be documented.

5.1. Carry out routine checks (e.g. battery acid level; tyres for wear, damage and
pressure; water and oil levels, brakes, steering, etc...) regularly as requested
by management.

5.2.  Never inspect the battery of an electrically powered Fork lift truck near a
naked flame or while smoking.

5.3.  If you think the truck is unsafe in any particular way do not use it but report it
immediately to the supervisor.

6 A truck with an internal combustion engine can be a source of ignition.

6.1. Before taking a truck into an area which contains flammable materials check
with your supervisor that its use there is allowed.

7 Unusually sized loads could contact obstacles.

7.1. Before travelling with a wide load check that both sides of the access way are
free of obstacles.

7.2. If it is necessary to travel with the load in an elevated position, then the load
should be secured to the forks and only lifted for the minimum time necessary
to clear the obstacle. Before lifting, check that there is sufficient headroom
over the distance to be travelled. On these occasions the driver should be
assisted by another operator.

7.3. Persons guiding the driver should keep at a safe distance from the machine
and its load and never stand underneath the elevated forks.

54



SAG TD 27/18/E

8 When used for handling cylinder bundles there is a risk of moving them when still
connected to the gas manifold.

8.1. When moving cylinder bundles from manifolds, make sure that they have
been disconnected.

9 If a fork lift truck is not used in a safe manner, it might be very hazardous.

9.1. Loads should only be left in proper storage areas and not allowed to obstruct
ways, emergency exits or fire fighting equipment.

9.2.  Always park safely with the forks lowered. Remove the ignition key. Chock the
wheels when necessary (slope).

9.3. A FORKLIFT TRUCK MAY ONLY BE DRIVEN BY A PROPERLY TRAINED
AND CERTIFIED/LICENCED DRIVER.
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Leaflet 13: CRITICAL SAFETY
SYSTEMS - ALARM & TRIPPING
DEVICES

1. These systems are required to avoid hazardous situations arising in plant operation.
2 The main characteristics which may change are pressure, temperature, flows and
levels.
3 The changes may be the effect of several causes including instrument or equipment

failure, human error, uncontrolled process deviation, loss of utility,...
4 The main objectives of critical safety systems are :
- to give warning by audible or visual means (alarm),

- to shut down a plant (tripping),
- to release pressure in a safe manner.

5 Examples of conditions requiring alarm tripping devices are:
- high temperature - acetylene generators, machinery bearings.
- low temperature - outlets from vaporisers.
- high pressure - pump discharges, filling lines.
- low pressure - compressor or pump suction lines.
- high (excess) flow - emergency shut-off valves on cryogenic storage
tanks.
- Low flow - cooling water systems.
- High level - storage tanks.
- Low level - 0il sump.
- High vibrations - compressors, motors.
- High voltage - equipment malfunction.
- Low voltage - supply fault, excess consumption.
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- High current - use of unauthorised appliances, short-circuit.
- Low current - cryogenic pump starvation.
- Ground fault - on electrical circuits / equipment.
- High/low oxygen content - in a room.
6 The main types of device are:

- Safety valves relieve pressure by discharging to a safe area; they are designed to
close automatically when pressure returns to normal.

- Bursting discs relieve pressure by rupturing; once ruptured they have to be
replaced.

- Fuses or differential protection act when current in a circuit exceeds the value for
which it is designed (short circuit, ground fault).

- Alarms are normally flashing lights, horns, but can be connected to telephone line
for monitoring,

- Emergency stop push buttons - these are to be used by operating staff to shut down
plant or equipment in case of emergency.

7 Make sure that you know what all the alarms and protective devices are in your work
area, what they mean and what action to take when they are activated.

Report all instances when alarms or protective devices are activated to your
Supervisor, so that proper investigations can be made and deficiencies are
corrected.

Never bypass, isolate or change the setting on an alarm or protective device. This
could endanger plant and personnel.

Never try to repair an alarm or protective device; if you know or suspect that one is
faulty, report to your supervisor.

Alarms and protective devices must be checked and/or operationally tested at regular
intervals. Make sure that you know the periodicity and report any case of non-

compliance to your supervisor.

8 Make sure that you know the Critical Operating Parameters of the process or
equipment that you operate and what to do in case they reach the control limits.
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Leaflet 14: PRESSURE

1 When handling gases it is most important to understand what is meant by pressure;
how it is generated and what safeguards are necessary to contain it in order to
prevent injury to personnel or damage to equipment.

Pressure is the force exerted on a surface area

Pressure can be generated in many ways, the most common being:

- by mechanical means, such as a pump or compressor,

- by heating vessels or piping, either deliberately or accidentally e.g. cylinders in fires,

- by the vaporization of cryogenic liquids in confined spaces e.g. in a pipeline
between two closed valves,

- by chemical reaction e.g. explosion of a mixture of hydrogen and oxygen/air.

The unit of measurement most commonly used is the “bar”; the name is
derived from the fact that it is approximately equal to barometric pressure.

Pressure is indicated on gauges or other measuring devices which may be marked in
different units such as bars, “atmospheres”, “pounds per square inch” (psi),
“kilopascal” (kPa), and kg/cm?.

- 1 bar approximately equals 1 atmosphere (atm),
- or 100 kPa,
- or 14.7 psi.

For very low pressures units might be millimetres or inches of water column.
Pipelines and vessels are often referred to as “high pressure”, “medium pressure” or
“low pressure”. These terms do not have any exact definition and should not be
interpreted as having any real significance. If a pipeline or vessel contains any gas or
liquid under pressure it constitutes a potential hazard and must be protected against
overpressure.

Pressure and force should not be confused. Even a low pressure acting on a large
surface area such as a manway or cover, can create a hazard when released. For
example a pressure of 2 bar acting on a cover of 1 m? will produce 20 tonnes of
force.

Pressure gauges are used to know whether a system is pressurized or not.
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Pressure vessels have the maximum allowable working pressure, service and test
pressures marked on the nameplate.

1.1. Assume that all pipes and vessels contain gas or liquid under pressure unless
you can positively prove otherwise.

1.2. If the pointer of a pressure gauge is stationary or reads zero.

- tap the gauge with your finger to make sure that the pointer is free and is not
stuck. Do not do that when pressure gauge is fitted with electrical switches!

- if there is a valve between the system and the gauge, make sure that it is
open.

1.3. Report leaks from systems under pressure immediately.

1.4. Always relieve the pressure in a vessel or system before commencing repairs.
Never repair a leak while the system is under pressure. If in doubt, check with
your supervisor.

1.5. Never disconnect a pipe or flexible hose when it contains pressure; it will
straighten or “whip” and could cause severe injury.

1.6. Before breaking into a pipe or vessel relieve the pressure in it (do this slowly
through a vent valve taking care that flow is directed to a safe place and
cannot affect other people or equipment) and make sure it is isolated. (Work
Permit requested - see Leaflet 22 -).

1.7.  Cryogenic liquids must never be trapped between two valves or closed ends.
Check that there is a relief valve to protect any part of the system where this
could occur and always operate valves in the correct sequence.

1.8. Pressure systems have to be tested periodically. This must always be done
by trained personnel. Personal Protection Equipment must be worn during
this operation and, when appropriate, operators must be protected (shielded)
from the pipe or vessel being tested.

1.9.  You might hear about “absolute” or gauge pressure.

Absolute pressure = gauge pressure + atmospheric pressure.

Most instruments display gauge pressure.
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Leaflet 15: ELECTRICITY

1. Electricity is hazardous. You cannot see it. Only full respect of stringent rules by
qualified personnel will prevent accidents.

1.1. Only qualified personnel is allowed to open electrical cabinets and work on
electrical circuits.

1.2. Always de-energize, isolate and lockout the electrical circuits before making
repairs or adjustments - See Leaflet 22 -.

1.3.  Never switch electricity “on” and “off” with wet hands or when standing on a wet
floor.

1.4. Always allow easy access to electrical equipment, switches and plugs, do not
store combustible materials in their vicinity.

1.5. Keep electrical equipment dry and clean.

1.6. Do not use adaptors. They may overload the circuit and cause short-circuit and
fire.

1.7. Troubleshooting or repair of energized electrical equipment requires specific
procedures and permits.

2 Electricity can be hazardous if it is not handled properly. Poor maintenance or

poorly executed repairs may result in fires or electric shock.

2.1

2.2.

2.3.

2.4,

2.5.

Do not attempt to carry out electrical repairs unless you have been properly
trained and are authorised to do so. If in doubt - do not attempt to use or repair
the equipment but call an electrician.

If at any time an electrical plug, connector or cable is found to be hot or exhibits
evidence of burns, report it immediately to your supervisor.

In the event of a fire on electrical equipment, switch off the power and then use a
CO; or dry powder extinguisher. Do not use water or foam (see Leaflet 16).

If a fuse blows, have it replaced by a similar one (ask the electrician). Do not use
a fuse of higher rating as this may not protect the equipment. If the replacement
fuse blows within a short time then have the equipment checked by an
electrician.

Never replace a fuse by some makeshift such as a piece of wire, a nalil, silver
paper, etc... This is highly dangerous.
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2.6. Same comments when a differential protection trips or is out of service.
An electric shock, no matter how slight, is a warning that something is wrong.

3.1. If you receive a shock - switch off the power, label the equipment so that no-one
else will try to use it and report the matter to your supervisor.

3.2. If someone is suffering from electric shock and is still in contact with the electrical
supply do not touch the person with your bare hands. If possible switch off the
electricity and apply artificial respiration if the person has stopped breathing. Call
for assistance.

3.3. If you cannot de-energize the circuit/equipment, try to push the person away
using a long wooden pole or equivalent mean of non-conductive material before
attempting first aid. Call for assistance.

Many items of electrical equipment - e.g. switches, some motors, produce sparks
when in use or when switched off and on and so can be a source of ignition for
flammable atmospheres.

4.1. Do not introduce unauthorised electrical equipment e.g. torches, radios, portable

power tools, into potentially flammable atmospheres such as acetylene plants or
flammable gas cylinder filling areas (hydrogen and hydrogen mixtures...)
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Leaflet 16: FIRE

1 Every employee must be trained in the emergency response procedures and
actions necessary to prevent the spreading of fires. The priority is to raise the
alarm.

In order to know how to prevent fires from starting, it is necessary to understand the

basic process ; fire is a reaction resulting in the release of heat, light and smoke,
which is started and maintained by the simultaneous presence of three factors :

e Fuel, i.e. a combustible material,
¢ Oxygen (or oxidizing agent), usually air which contains 21 % oxygen,

e An external source of ignition (heat, shock, flame,...). Once a fire has started it
generates its own energy / heat supply.

O X Y G EN

Fuels which exist in our factories are:
- Gases, such as hydrogen, acetylene, natural gas, propane, butane,
propylene,
- Flammable liquids such as diesel oil, oils, solvents, liquefied natural gas,
propane, (LPG), etc...

The main sources of ignition are:
- Smoking,
- Welding, flame-cutting, grinding,
- Friction,
- Short circuits,
- Heat and sparks,
- Mechanical shocks,
- High velocity metal chip in oxygen piping.
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Once fires have started, they spread by different means:
- Conduction: metallic frames / piping have high heat conductivity,

- Convection: hot gases and vapours rise up and transport heat and pieces
of burning materials...

- Radiation: high temperature generates heat which travels across open
spaces without any flame or burning material (this is what you feel
when you stand in front of a fireplace).

2 Specific hazards in our industry are represented by:

Cylinders: if exposed to excessive heat, cylinders may explode; alternatively the
material may be weakened so:

Keep all cylinders away from heat sources

Calcium_Carbide: when wet, calcium carbide generates heat and acetylene gas
which is highly flammable and potentially explosive.

Keep drums of calcium carbide in dry
conditions and not exposed to heat.

Oxygen-fed fires: oxygen vigorously supports combustion. In oxygen, everything
burns more or less violently.

Report leaks from oxygen systems immediately
and make sure that they are promptly fixed.

Hydrogen fires: hydrogen burns with an invisible flame: precautions and procedures
are detailed in Leaflet 6.

Report a hydrogen fire or a suspected hydrogen fire
to your supervisor immediately.

Acetylene fires: special training is required to deal with acetylene fires on plant.
Cylinders need to be either taken away from fire if not yet hot, or cooled down with
large quantities of water where their removal might be hazardous.

Electrical equipment: electrical equipment gets hot when it is overloaded or in case
of short circuit.

Report any electrical equipment, such as motors, generators,
cables, switchgear which is found to be hotter than normal.

Machinery: motion generates heat and all machinery is designed to operate between
certain temperature limits (critical are valves on reciprocating Oxygen compressors).

Report any cases of machinery overheating
to your supervisor.
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Welding, cutting and _grinding operations: sparks and molten metal can ignite
combustible materials in the vicinity. Also torches generate high temperature flames.

Before starting work check that there are
no combustible materials in the vicinity.
Work in specified areas only or get a Work Permit.
See Leaflet 22.

Chemicals: some chemicals ignite when exposed to heat.

Clothing: clothing, particularly soiled clothing, can ignite when exposed to heat or
flame.

Keep all clothing which is not being worn in
authorised lockers.

Electric or gas cookers, fires and heaters: use only those cookers, fires and heaters
which have been authorised by management in the authorised area (kitchen).

3 All employees will be trained in basic fire prevention, fire-fighting and
emergency procedures before commencing work.

3.1.  Know which extinguishers can be used to fight particular types of fire and be
able to recognise fire-fighting appliances by type, colour and use - see
attached chart -

3.2.  Easy access to fire-fighting equipment must be maintained.

3.3. Report any use of fire extinguisher so that it is replaced immediately.

3.4.  Fire-fighting equipment need be inspected periodically.

4 Emergencies:

4.1. If you hear the alarm, proceed to your meeting point via the normal escape
route or, if not available, it's nearest alternative. All employees must know the
escape route and meeting point. Learn what to do in case of an emergency.

4.2. If you discover afire:
- Sound fire alarm,
- fight fires with appropriate extinguisher,
- do not allow fire to spread so as to cut off escape route,

- If fire cannot be extinguished, personal safety comes first: Escape!

4.3. Fire and emergency instructions must be posted and maintained at various
places in your plant or office. You must know these places and instructions.
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Leaflet 16: FIRE

Extinguisher Type: GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5
Extinguisher Content: CARBON VAPORISING
WATER DRY POWDER FOAM
DIOXIDE LIQUID © ©
Extinguisher Colour According to national regulations / standards
Fire CLASSES
CLASS A FIRES SOLIDS such as EXCELLENT Not ideal: Not ideal: :
. . o . o Not ideal:
paper, wood, plastic etc - COOLS insufficient insufficient . . .
. ) insufficient cooling YES
DOWN - cooling to cooling to
. to prevent - COOLS -
Not for calcium prevent prevent -
: o o re-ignition.
carbide! re-ignition. re-ignition.
CLASS B FIRES FLAMMABLE YES — YES — YES
LIQUIDS such as paraffin, petrol, oil etc NO YES EXCELLENT EXCELLENT SMOTHERS
FIRE
CLASS C FIRES FLAMMABLE GASES YES
such as propane, butane, methane etc - COOLS - NO NO NO NO
CLASS D FIRES METALS such as SPECIAL
aluminium, magnesium, titanium etc NO NO NO EUTECTIC NO
POWDERS
CLASS E FIRES involving ELECTRICAL NO - YES - YES —
APPARATUS HAZARDOUS EXCETLLEN EXCELLENT VES NO
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Leaflet 17: HAND TOOLS

1 Misuse of tools or using defective tools can result in severe injuries. Also, using
inappropriate tools might lead to damaged tools or equipment.

1.1. Use the Right Tool for the Job

1.1.1. Do not use make-shifts - such as using a spanner to hammer, pliers
instead of the correct spanner, etc...

1.1.2. Use the correctly sized spanner (preferably a ring, box or socket
spanner) for nuts and bolts.

1.1.3. Never use pliers on a nut, while an adjustable spanner should only be
used as last resort.

2 If you let tools deteriorate then they can break or lose grip when being used

2.1. Keep Tools in Good Condition

2.1.1. Unsafe tools include spanners with worn, splayed or cracked jaws,
screwdrivers with broken blades; hammers with loose heads or split
handles; mushroomed heads on punches and chisels; files without
handles; blunt cutting tools, etc...

2.1.2. Tools which have deteriorated in this way must not be used until they
have been repaired. If they cannot be repaired economically they must
be scrapped.

2.1.3. Cutting tools should be dressed frequently to keep them sharp.

3 If you do not use a tool correctly you run a greater risk of being injured

3.1. Selection and use of tools must be such that the worker will not lose his
balance or be struck by the tool in the event that something goes wrong.

3.2. Knives are very frequently the cause of injuries. The cutting stroke should
always be away from the body and the hand which is holding or steadying the

work should not be in the path of the blade, to prevent injury.

3.3. A screwdriver should not be applied to an object held in the hand - place the
work on the bench.

3.4. A spanner should be pulled towards you - not pushed. If it is pushed and the
nut suddenly breaks loose, then you can fall forward.
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3.5. Do not attempt to get extra leverage on a spanner or pipe wrench by slipping
a length of pipe over the handle of the tool. This can strain the tool to breaking
point. Use torque adjustable wrenches.

3.6. If a spanner is slightly too large, do not make a fit by using packing, such as a
washer. Get the correct size of spanner, or if one is not available use an
adjustable spanner.

Unless you carry or store tools properly they can injure yourself or others.

4.1. Carry Tools Safely

4.1.1. Never carry tools in such a way that might interfere with using both
hands freely on a ladder..

4.1.2. A strong bag, bucket or similar closed container should be used to
hoist tools from the ground to the job, while they should be returned in
the same manner, not brought down by hand, carried in the pockets,
or dropped to the ground.

4.1.3. Chisels, screwdrivers and sharp tools should never be carried in the
pockets. They should be carried in a toolbox, in a carrying belt (sharp
or pointed end down) ; in a pocket tool pouch.

4.1.4. Tools should be handed from one workman to another, never thrown.
Edged or pointed tools should be handed with the handle towards the

receiver or ideally in an adequate casing.

4.2. Keep Tools in a Safe Place

4.2.1. Tools should not be left in elevated positions such as scaffolds or
shelves as they can fall on persons below (especially when one opens
a cabinet).

4.2.2. When tools are not in use they should be put in a toolbox. If left on the
floor even for a few minutes, someone may trip over them.

4.2.3. Sharp tools should not be left lying on a bench or in a drawer. When
not in use they should be kept in a rack or special section of the
toolbox, in such a way as to protect the user and prevent damage to
the cutting edge.

4.2.4. Make sure that sharp tools are never left hidden under paper, rags or
other materials or mixed with other tools in the toolbox.
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4.2.5. It is advisable to slip plastic, metal or fibre guards over the sharp
edges of tools before putting them away. This protects both you and
the tool.

5 Loose clothing can be snagged by tools, nails or working materials.

5.1. Dress for the Job

5.1.1. Wear protective clothing as appropriate - i.e. safety shoes ; a glove on
the hand which is steadying the work when using a cutting tool ; safety
glasses when working with striking tools, hard hats when necessary.

6 Machine tools in workshop need to be maintained and operated by qualified persons
only and be equipped with appropriate guards.
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Leaflet 18: PORTABLE ELECTRIC
TOOLS

1 A portable electric tool, if misused, can cause serious injuries such as; severe
lacerations, electric flash burns, particles in the eye, minor electric shocks that may
cause falls or severe electric shocks having fatality potential.

1.1. INSPECT THE TOOL THOROUGHLY BEFORE USING

1.1.1. Make sure that the casing is not damaged, if it is damaged, do not
use the tool and report to your supervisor.

1.1.2. If the tool is not double insulated or low voltage (24 V), then check
that it is properly grounded and protected by 30 mA differential
protection.

1.1.3. Make sure that all cables and plugs are in good condition and the
insulation is complete and undamaged.

1.1.4. Check that the power supply is the correct voltage as instructed on
the manufacturer’s label.

1.1.5. Make sure that the power cable is long enough to enable the tool to
be used easily without straining the cable. If it does not have
sufficient slack, then use a proper extension cable. Do not use a
makeshift, temporary connection.

1.1.6. Check the guard on an electric saw to be sure that it operates freely.
It must enclose the teeth completely when it is not cutting and the

unused portion of the blade when it is cutting.

1.1.7. Check that portable grinders are fitted with guards in good working
order.

1.2. EXERCISE CARE IN USE

1.2.1. Power cables on the floor create a tripping hazard and may become
damaged. When possible suspend them over aisles or work areas so
that they will not be struck or damaged. Keep them away from heat,
oil and chemicals.

1.2.2. Under wet conditions, the risk of electric shock is increased. Make
sure that all connections are sound and do not stand in water.
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Differential protections at 30 mA or low voltage (24 V) tools are
recommended.

1.2.3. Never connect a portable electric tool to a lighting socket (such types
of sockets are prohibited).

1.2.4. When using a drill the work should be anchored or clamped to
prevent whipping.

1.2.5. A circular saw should be started and stopped outside the work and
should not be forced into the work.

1.2.6. Make sure that the power cord cannot get in contact with rotating
parts and tools.

1.2.7. Portable grinders should be handled with care to avoid damaging the
grinding wheel.

1.2.8. Grinding wheels should be kept away from water and oil.

1.2.9. Disconnect the power line before changing accessories and when
not in use.

1.2.10. Do not attempt a makeshift repair on a faulty tool. Report it to the
supervisor and have it properly maintained / repaired.

1.2.11. Electric tools are a source of ignition. Do not use them in explosive or
flammable atmospheres, such as in acetylene plants or hydrogen
storage areas unless the atmosphere has been tested and a work
permit obtained.

1.2.12. When work is finished (even temporarily) switch off the tool and wait
until it has stopped rotating before putting it on the bench or floor.

1.2.13. When disconnecting a tool from the power supply always pull the
plug, do not pull the cable as this can loosen the connections inside

the plug.

1.2.14. Ensure suitable safety guards are in place for tools with rotating parts
eg. Grinders/cutter etc

1.3. STORE CAREFULLY

1.3.1. Do not leave tools in an overhead place where they can fall down...

1.3.2. Do not leave tools on the floor where they will be a tripping hazard or
get damaged.
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1.3.3. Store tools carefully so that saw blades and abrasive wheels are
protected from damage and the cables and plugs are clear of any
sharp objects.

1.4. WEAR CORRECT PROTECTIVE EQUIPMENT

1.4.1. EYES PROTECTIONS SHOULD ALWAYS BE WORN WHEN
USING ANY TYPE OF POWER TOOL.
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Leaflet 19: PORTABLE PNEUMATIC
TOOLS

1 Hazards

Misuse of a portable pneumatic tool can result in hazardous conditions, causing
severe and often disabling injuries. Only trained personnel may use portable
pneumatic tools.

1.1.  Use the right tool and inspect it thoroughly before use.

1.1.1. Check that the pressure of the compressed air supply is adequate for
the tool by referring to the manufacturer nameplate and the pressure
gauge on the supply line. Make sure that risk of overpressure is
properly addressed.

1.1.2. If air is supplied from a cylinder or a bundle, make sure that there is a
regulator fitted with a pressure relief device to control the line
pressure. Never take air direct from a cylinder or rely on the cylinder
valve to control the line pressure (see also item 1.3.)

1.1.3. Check that all parts of the tool and the supply hoses are in good
condition. Supply hoses must be long enough and if couplings are
required they must be properly selected and used. Report any defect
to your supervisor.

1.1.4. Check that the control switches operate correctly and the air supply
can be isolated in case of emergency.

1.1.5. Check that you have all the necessary accessories and small tools
such as chuck operating key before starting.

1.1.6. Supply hoses should be as short as possible. When possible hoses
should be suspended 2 metres above ground. If hoses have to lie on
the floor, make sure they are protected from vehicles such as barrows
and forklift trucks and that people cannot trip over them.

1.2. Wear protective clothing and equipment as specified; eye protection must
always be worn; gloves may be necessary for some operations but ensure
that you can still operate all the controls. With some tools, hearing protections
are necessary; if in doubt ask your supervisor. Make sure your clothing
cannot be caught by rotating parts.
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1.3.  Only use compressed air for driving a pneumatic tool. Nitrogen can only be
used occasionally under Work Permit restrictive conditions. Never use oxygen
or other gases.

1.4. Exercise proper care in use:

1.4.1. Do not stretch supply hoses; if you have to move from your original
position and the hose is not long enough, stop work. Either move the
job within range of the hose or extend the hose with an authorised

coupling and re-test it before use (see 1.1.6. above).

1.4.2. Shut off, release pressure and disconnect air supply before changing
accessories.

1.4.3. Make sure the work piece is properly secured before starting work, if
necessary in a vice or clamp.

1.4.4. Make sure that you are properly positioned and balanced before
operating the tool. Remember that the action of the tool produces high

torque which might cause the tool to twist or “kick”.

1.4.5. Ensure that the supply hose is kept away from the rotating parts (tool,
chuck..)

1.4.6. Abrasive wheels must be kept away from water and oil.
1.5.  When work is complete,

1.5.1. Shut off air supply, release pressure and disconnect air supply before
disconnecting tool.

1.5.2. Store tool and accessories in a safe dedicated place
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Leaflet 20: CHEMICALS

1 In air separation, liquid carbon dioxide, dissolved acetylene and cylinder filling plants,
various chemicals are used for such operations as purifying, cooling, drying, water
treatment, cleaning, etc... These can be handled safely provided that their properties
are understood and adequate precautions taken. Material Safety Data Sheets and/or
specific work instructions must be posted where chemicals are used and stored.

1.1. Before use, carefully examine all labels on the container. Read the Material
Safety Data Sheet and comply with its requirements, especially wear
adequate protective equipment.

1.2. Do not put a chemical into an unmarked or unsuitable container. Always use
the approved tightly closed container and make sure that it is clearly labelled

with the name and type (i.e. “flammable”, “highly corrosive”, “poisonous”) of
the chemical.

1.3.  Withdraw only the amount of chemical needed for the job in progress. Guard
it from contamination and return any unused chemical to stores.

1.4. Do not dump waste or surplus chemicals into the sewer, the drain or into
normal waste container. Segregate hazardous waste and dispose of it in an
authorised manner (report to your supervisor).

1.5. Any spillage of chemical should be reported to your supervisor immediately.
He will advise the best method of clearing it up safely. Do not allow chemicals
to creep into the sewer grid.

2 Some chemicals are flammable - i.e. they burn in the presence of air. Some
flammable liquids (solvents) are very volatile, they freely produce a vapour which
when mixed with air can explode violently.

3 Chemicals such as acids and alkalis rapidly attack the skin and sensitive
membranes, causing serious damage.

Many chemicals are poisonous. It is not always necessary to swallow a chemical to
be poisoned by it. Breathing its vapour may be dangerous; while some can be

absorbed into the bloodstream through the skin.

3.1. Always wear the correct protective equipment when working with or near a
chemical.

3.2. Learn the correct first aid treatment to be adopted in the event of being
splashed with, breathing or swallowing the chemical.
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3.3. If a chemical comes in contact with skin or eyes, immediately flush the
contaminated part with water for several minutes (at least for 15 minutes) to
dilute and wash away the chemical. Remove clothing from affected areas.
Then apply the appropriate first aid treatment and if necessary get medical
help. Report incident to your management.

Know where the nearest eye wash and safety showers are located.
3.4. Always get medical help if chemical has entered the eyes or been swallowed.
3.5. If your clothing becomes contaminated with a chemical then change it and
have the contaminated articles washed.
3.6.  After handling the chemical, carefully wash your hands before eating and feed

away from the potentially contaminated area.

4 Solvents are a special case. All the precautions in this leaflet should be applied, and
there is further information in Leaflet Number 21.

5 Chemicals are stored in dedicated areas which are designed to prevent negative
impact on environment in case of spillage. Such areas are usually fitted with retention

basins (bunds). Draining of retention basins is governed by stringent procedures.

6 Disposal of hazardous waste must comply with regulations and must involve officially
gualified subcontractors.
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Leaflet 21: SOLVENTS

Solvents are used in many areas of our work. They can be hazardous if mishandled
so you must understand their properties and related hazards. Always wear the
recommended personal protective equipment. Work in well ventilated areas.

1.1. Use only solvents which have been authorised by Company Management as
suitable for a particular job.

1.2. Before use make sure that you know the job method and are familiar with the
precautions to be adopted. Ask your supervisor for the manufacturer’s
recommendations (Material Safety Data Sheet).

1.3. Keep the solvent in a closed container. Do not transport or keep it in an open
vessel such as a bucket and do not bring excess quantities of solvent to the

working area.

1.4. Do not pour used solvent down a drain. Have it collected for disposal in a
suitable manner.

Solvents have a powerful degreasing action on the skin. This removal of the body’s
natural fat can cause dermatitis, while if they enter the eyes they can cause at least
temporary inflammation and could create permanent disability.

2.1. Avoid contact with the skin and eyes. Do not use for cleaning hands. Wear
suitable gloves (and apron if necessary) and eye protection and, when
requested breathing apparatus or respirator.

2.2.  Any spills should be reported to your supervisor immediately, as they should
be cleaned up to prevent contamination of the atmosphere and accidental
skin contact.

2.3. If any skin irritation or injury develops get medical advice.

Some solvents are narcotic - i.e. induce drowsiness and ultimately unconsciousness;
while some are toxic and can injure vital organs of the body.

3.1.  Ensure good ventilation in the area of the job. Do not breathe the vapours.

3.2. If the use of a respirator is advised, make sure that the canister is suitable for
the solvent you will be handling.

3.3. Do not lean over any vessel containing the solvent.
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3.4. If any vessel or other confined space has contained a solvent do not enter it
without a self contained breathing apparatus or equivalent until it has been
purged with air, tested and confirmed free from traces of vapour. This anyway
requires a Work Permit and special procedures.

3.5. If a solvent has been used for internal cleaning of a vessel, all traces of
solvent must be removed using the approved procedure before bringing it

back into operation. Again a Work Permit is required.

4 Some solvents are flammable, can readily be ignited and the vapour can form an
explosive mixture with air.

Some of the non-flammable solvents (e.g. methylene chloride, trichloroethylene)
produce poisonous vapours if heated.

4.1. Keep all solvents and their vapours away from flames, hot surfaces or welding
arcs and do not smoke while handling them.
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Leaflet 22: WORK PERMIT

Some tasks can be hazardous unless special precautions are taken. A Work Permit
procedure must exist so that for specific job activities a formal and documented
approach is used to

- identify roles and responsibilities,
- identify hazards and define specific work instructions which control identified
hazards.

1.1. A Work Permit makes the person who is ultimately responsible for the work
consider all possible hazards and remove them or mitigate them before
allowing work to proceed.

1.2. A Work Permit informs the person carrying out the work of the specific
procedures and precautions they must use in order to carry out the work
safely.

1.3. Work Permit procedure is used when construction, maintenance or repair
work is done on or in the vicinity of process equipment, particularly under
following circumstances:

- When safety equipment or protective device have been temporarily
rendered inoperative,

- entering confined spaces e.g. tanks, vessels, ducts or trenches.

- grinding, burning, welding, soldering or similar types of work performed
elsewhere than in dedicated workshops (Work Permit is sometimes named
“Fire Permit” in this case).

- Electrical hot work or work near high voltage lines.

- opening a process line or vessel, cutting or tapping lines or equipment.

- When oxygen enrichment or deficiency can happen.

- When electrical, mechanical or process equipment has to be isolated and
locked-out.

- Elevated work.

- Excavation work.

If in doubt whether a Work Permit is required, check with your supervisor.

1.4. The issue and control of a Work Permit is the responsibility of the Plant
Manager or his nominated delegate.

This responsibility continues through the entire operation and includes

monitoring of the actions called for on the Permit and the subsequent signing
off when the work has been completed.
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When work is to be carried over into a second day or working period, it is the
responsibility of the manager taking over to issue a new Permit before
continuing the work. This requires implementation of the whole process as
described below...

Make sure that the rules given below are followed during the whole period
covered by the Work Permit.

1.5.1. Before allowing work to proceed, the person responsible shall check
that the requirements of the Permit have been carried out. Personnel
need be instructed at the place where work will take place before they
start to work.

1.5.2. During the work the person responsible shall check that the required
safety measures are being carried out.

1.5.3. When work is being carried out in a confined space, the person
responsible must ensure that all necessary back-up and support
(equipment and personnel) as well as safety and emergency
equipment are available, instructed and in working order. You must
know your Company Confined Space Entry procedure and always
comply with.

1.5.4. Nobody is allowed to remove or disturb any equipment or signs
associated with a Work Permit situation, excepted when instructed to
by the Work Permit signer.

1.5.5. When equipment lockout is necessary, Work Permit signer needs
make sure that the lockout plan is properly implemented and
documented
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Appendix D: Comprehension Tests

Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 1. BASIC RULES FOR
SAFETY AND GOOD
HOUSEKEEPING

1. Tick at least two of the following sentences as true:

A. Smoking is allowed except in D. Report all injuries to the supervisor
working areas immediately
B. Report any deficiencies detected. E. Housekeeping is not my responsibility

C. Don’t start a job unless you have been trained to do it.

2. Which of the following tasks must not be done with oxygen?

A. Blowing dust off clothing. C. Powering pneumatic tools.

B. Inflating tires. D. Cleaning machines.

3. When electrical or pneumatic tools fail, the users must repair them by themselves.

A. True B. False.

4, Complete the sentence: “You are not supposed to know everything,

Do not take chances.

Tick the right sentences.

A. Solvents should not be used for cleaning hands.

B. Waste material must be placed in the correct disposal place

C. If necessary modify your equipment to improve its performance.

D. Sometimes machine guards must be removed for a safer job.

Tick at least two items of Personal Protective Equipment that you should always wear
while handling cylinders:

A. Safety shoes. D. Safety shoes with metatarsal protection
B. Safety glasses. E. Safety gloves
C. Hearing protection F. Rubber apron
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7. We are all responsible for each other’s safety. If you see another person not complying
with safety rules — e.g. not wearing personal protective equipment — point it out to him.

A. True B. False.

8. Close or open valves gradually. Rapid operation of valve can lead to local
compression and temperature rise.

A. True B. False.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 2: OXYGEN

1. The most important characteristic of oxygen is that it is:
A. Flammable. C. Able to help things to burn fiercely
B. Cryogenic. D. Inert.

2. Which two of the following hazards can be caused when using oxygen?
A. Toxicity. C. Oxygen enrichment.

B. Incompatibility of materials D. Oxygen deficiency

3. Oxygen is less dense than air.
A. True B. False.

4, If there has been oxygen enrichment, i.e. in atmosphere with more than 21 % oxygen,
what is the biggest risk that exists?

5. How long should clothes that have been soaked with oxygen be aired?
A. 10 Minutes. C. 15 Minutes.
B. 1 hour D. 24 hours

6. Tick the materials that may react violently with oxygen.

A. Greases. D. Oils
B. Concrete E. Organic waste
C. Copper. F. Dirty Teflon

7. The main uses of oxygen are operating pneumatic tools and starting diesel engines:

A. True B. False.

8. Before transferring liquid oxygen, the required personal protection equipment must be
correctly in place

A. True B. False.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 3: NITROUS OXIDE

1. The two most important safety characteristic of Nitrous Oxide is that it is:
A. Flammable. C. Oxidising Agent.
B. Cryogenic. E. Asphyxiating.

2. Which two of the following hazards can be caused when using Nitrous Oxide?
A. Corrosive. C. Fire

B. Cryogenic burns D. Oxygen deficiency

3. Nitrous Oxide is heavier than air.
A. True B. False.

4, Nitrous Oxide is in cylinders a liquefied gas with a pressure of approximately 50 bar at
20°C
A. True B. False.

5. Tick the true sentences from the following
A. The filling of N2O cylinders is controlled by weight.

B. Keep the entire N2O equipment free from oil and grease.
C. The filling of N2O is controlled by a pressure gauge.

D. N20 could be filled in any compressed gas cylinder.

6. Tick the materials that may react violently with Nitrous Oxide.

A. Greases. D. Qils
B. Concrete E. Organic waste
C. Copper. F. Dirty Teflon

7. Don’t mix Nitrous Oxide with flammable gases, because a violent explosion might

occur.
A. True B. False.
8. If the bursting disc of a Nitrous Oxide cylinder blows out:

A. You have to stop the leak immediately

B. You have to go away and wait until the cylinder is empty.
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Tick the correct answers and write in the blank spaces as requested.

Chapter 4: INERT GASES
(NITROGEN & ARGON)

TD 27/18/E

The inert gases are not toxic but do not support life and act as....?

Atmospheres in which nitrogen or argon accumulates are recognised by their

characteristic smell:

A. True B. False.

If a portable cryogenic receptacle is filled with a cryogenic liquid it must be

done to avoid splashing.

Tick at least three items of personal protection equipment that must be used when

handling cryogenic liquids.

A. Cryogenic gloves. D. Protective footwear.
B. Face shield. E. Antistatic footwear.
C. Safety harness. F. Long-sleeved shirt.

Which risks could be caused by spilled inert cryogenic gas?
A. Oxygen enrichment. C. Risk of explosion.

B. Embrittlement of materials. D. Asphyxiation.

Tick at least three characteristics of nitrogen:

A. Tasteless. E. Flammable

B. Colourless. F. Toxic.

C. Combustible. G. Odourless.

D. Inert. H. Similar density to air.

The minimum percentage of oxygen in air for a safe environment is 19.5%

A. True B. False.
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8. State three common properties of argon and nitrogen:
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 5: CARBON DIOXIDE

1. The most important safety characteristic of Carbon Dioxide is that it is:
A. Flammable C. Oxidising agent
B. Concentration must be kept below D. Asphyxiating.
5000 ppm.
2. Which of the following risks can be caused when using and transporting Dry Ice?
A. Chemical asphyxiation C. Fire
B. Cryogenic burns. D. Oxygen deficiency.
3. Carbon Dioxide is heavier than air.
A. True B. False.
4, Which of the following items are the two main hazards when transferring liquid CO»
A. Spillage of product C. Fire
C. Whipping hoses D. Toxicity
5. Tick the correct statements

A. Filling process must be controlled by weight
B. Carbon Dioxide gas can cause chemical asphyxiation.
C. The filling of COais controlled by a pressure gauge.

D. CO: could be filled in any compressed gas cylinder.

6. Tick the two main safety hazards of the Ammonia.
A. Toxic. D. Corrosive
B. Oxidising E Toxicity
C. Inert F. Heavier than air.
7. Storage tanks are often equipped with a low pressure alarm set not below 8 bar, to

prevent the production of dry ice

A. True B. False.
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8. Tick the correct statements
A. Cylinders must be emptied prior to tare weight.
B. In cylinders product is in phase liquid and gas
C. Concentrations over 3% CO; in air affects breathing

D. When filling CO2 there is a risk of fire.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 6: HYDROGEN

1. Tick the characteristics of Hydrogen:
A. Flammable. D. Smell sweet.

B. Odourless, colourless and tasteless E. Much lighter than air.

C. Much heavier than air.

2. Hydrogen burns with a hot and almost invisible flame during daylight

A. True B. False.

3. Tick the appropriate: “To extinguish a hydrogen fire ....
A. Shut off the source of supply, provided this can be done safely
B. Try to extinguish the flame at the appropriate distance

C. Only using foam

4. Why is so important to ground (earth) installations which handle hydrogen?

A. To prevent electrocution C. To prevent accumulation of static electric
charges

B. To extinguish hydrogen fires D. To prevent pipe corrosion
5. Before opening plant and equipment on a hydrogen installation for maintenance or
other purpose obtain a Hazardous Work Permit

A. True B. False.

6. Mixtures of Hydrogen are incompatible with :

A. Inert gases. D. Oxidising gases.

B. Helium. E. Air.

7. Hydrogen due to its characteristics can be used to remove contaminants like dust

from clothing or debris in cylinder valves, provided it is done from a high pressure
source such a cylinder:

A. True B. False.

8. Before admitting hydrogen into a system, purge it with nitrogen to ensure that a
flammable mixture cannot be developed.

A. True B. False.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 7: ACETYLENE, CALCIUM
CARBIDE, LIME SLUDGE
AND PURIFYING MATERIALS

1. Tick at least two characteristics of Acetylene:

A. Flammable. D. Colourless.
B. Odourless. E. Can decompose.
C. Inert. F. Toxic.

2. Acetylene is much heavier than air

A. True B. False.

3. Tick the appropriate: “To extinguish an acetylene fire ....

A. Shut off the source of supply, provided this can be done safely
B. Try to extinguish the flame at the appropriate distance

C. Only using foam

4.  Acetylene forms flammable mixtures with air from:

A. 24% C.2.4%
B. 4% D. 20%

5. Which are the characteristics of calcium carbide?

A. It is flammable and explosive
B. It reacts with water, producing a great amount of heat and acetylene gas

C. It gives off toxic vapours in contact with acetone.

6. Tick which of the following materials are incompatible with acetylene:

A. Carbon steel. D. Silver
B.P.V.C. E. Stainless steel.
C. Copper.
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7. When handling lime sludge a series of safety measures must be followed. Out of the
following, tick the compulsory ones:

A. Do not use grease in materials that B. No smoking
are in contact with acetylene.

C. Use cotton gloves D. Ensure that areas are well ventilated

8. Tick the suitable extinguishing agent for calcium carbide fires.
A. Water C. Dry sand.

B. Foam D. Damp sand.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 8: CYLINDERS FOR
COMPRESSED GASES

1. Tick at least two of the following sentences as true:

A. No specific regulation cover this D. Cylinders have to be periodically tested
subject at set intervals

B. Filling process is controlled by E. Each cylinder must be inspected before
pressure filling

C. Carbon Dioxide can be filled in any compressed cylinders.

2. The valves on flammables gas cylinders have a right hand outlet thread and those
non-flammable gas cylinders have a left hand outlet thread

A. True B. False.

3 Cylinders which are standing unattended and unsupported may be knocked over; in
falling, they may hit other cylinders and cause them to fall. List two safety instructions
to prevent this:

a)
b)

4, Complete the sentence: “Never fill a cylinder which has not been

within the appropriate period.”

5. Tick the correct statements:
A. Report any cylinder with defective foot ring to your supervisor.

B. Never transfill cylinders without the appropriate qualification, procedures and
equipment.

C. Unidentified cylinders only can be filled with inert gases

D. If a cylinder falls, try to grasp it before it could hit someone

6.  Tick at least two items of Personal Protective Equipment that you should always wear
while handling cylinders:

A. Safety shoes. D. Safety shoes with metatarsal protection
B. Safety glasses. E. Safety gloves
C. Hearing protection F. Rubber apron
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Adapters to convert cylinders valves from one type of gas to another can lead to
contamination and serious accidents.

Their use is forbidden unless it is covered by a Work Permit.

A. True B. False.

Tick the correct instruction(s):

A. When filling cylinders ensure that the safety cable is installed and adequately
hooked.

B. When filling cylinders inspect the safety cables and hoses and replace any
damaged ones.”
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 9: ACETYLENE CYLINDERS

1.  Acetylene cylinders have:

A. A left hand outlet thread B. A right hand outlet thread

2. Tick two products that usually exist inside an “empty” cylinder of acetylene
A. Iron granules. C. Oxygen.

B. Acetone. D. Porous mass.

3 Acetylene cylinders are stored in the area for flammables in a very well ventilated area.
A. True B. False.

4 Acetone is..:
A. Flammable. B. Solid.

C. Odourless. D. Toxic.

5. Tick the correct statements:
A. Report any cylinder with defective foot ring to your supervisor.
B. Never remove or deface marks of the cylinders without authorisation.
C. Acetylene leaks are detected with a flame that makes it to ignite.

D. If a cylinder falls, try to grasp it before it could hit someone

6.  Tick the appropriate measures to prevent fire in an acetylene storage area:

A. Check periodically for leaks C. Do not bring any source of ignition
B. Assure adequate ventilation. D. Provide adequate sprinkler system,
7. If you detect a hot acetylene cylinder:
A. Close the valve and spray the B. Advise your supervisor immediately
cylinder with water,
C. Move the cylinder to a safe place. D. Open the valve to release the
overpressure
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8. Complete this sentence:
“When devalving, inspecting or demassing a damaged acetylene cylinder.....

A. ...there is a risk of exposure to asbestos which needs to be prevented.”

B. ...contamination of the cylinder with air must be prevented during the process.”
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 10: LOADING AND
TRANSPORTING CYLINDERS

1. Make sure that you know the properties of the products you handle. Ask for the
relevant:
M S D S

2. When handling cylinders you must never............

A. Smoke B. Roll cylinders with the valve hand wheel

C. Throw cylinders over the platforms D. Allow oil or grease, to come into contact
with cylinders

3. If a cylinder falls, try to grasp it before it could hit someone.

A. True B. False.

4.  Complete this sentence:

“Check that cap or guard of the cylinder is firmly before handling the
cylinder.”

5. Tick the correct statements:

A. When positioning cylinders, avoid trapping your fingers between them
B. If a cylinder starts to fall, do not try to stop it — Let it go
C. Product content can always be identified by the colour of the cylinder

D. No special instructions are needed for handling cylinders

6. Pallets must be prior to loading or unloading cylinders. Pallets
which are showing defects must be from use and repaired or
scrapped.

7. All cylinders are properly secured in pallets or on vehicles before the vehicle or pallet is

moved so they cannot fall or roll over.
A. True B. False.

8. Complete this sentence: “When removing cylinders from a pallet.....:

A. Do not move the gate or bar before having loosened the strap around cylinders

B. Move the gate or bar before having loosened the strap around cylinders.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 11: CRYOGENIC LIQUIDS,
SPILLS AND VAPOUR CLOUDS

1. Tick three equipment items that should be part of your Personal Protective Equipment
when transferring cryogenic liquid to a open container:

A. Face shield B. Cryogenic gloves

C. Fire resistant clothes D. Long sleeve garment

2 Tick three characteristics that cryogenic gloves must have:
A. Long arm B. Waterproofing

C. Easy to remove D. Short arm

3 The cloud produced by a release of cryogenic liquid into the atmosphere can be
dangerous because...:

A. It could cause oxygen enrichment B. It could cause oxygen deficiency
C. Visibility inside the cloud is very low and you could fall into a stream of cryogenic
liquid

4 Name three cryogenic products distributed by our companies:

5. Tick the correct statements:

A. Use only containers designed and identified for the specific cryogenic liquid you
are handling.

B. The clouds from cryogenic spillage are water vapour with no risk

C. The gases generated in a cloud are so cold that the lungs could be seriously
damaged

D. The risk of high or low oxygen content in these clouds is present only in confined
spaces

6. If the release gas is oxygen, then your clothes could get saturated with and could
catch fire very easily. You should not go near any source of ignition for not less than...

A. 30 minutes B. 60 minutes

C. 15 minutes D. 20 minutes
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7. If the spillage was near a vehicle and the liquid has reached the tyres.
It has to be moved away immediately

A. True B. False.

8. Carbon steel becomes brittle when in contact with cryogenic liquids, so steel plates
can crack, structural steel beams can fail and piping can burst

A. True B. False.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 12: FORK LIFT TRUCKS

1. Tick three actions that should never be done with a Fork lift truck:

A. Carry passengers. D. Raise or lower the load while moving
B. Travel down a ramp driving E. Load and unload cylinder pallets
backwards

C. Hoist on uneven ground with the mast tilted away from vertical position

2. When travelling, the forks should be raised just enough to clear any obstructions due
to unevenness of the ground. The load should be carried as low as possible; to
maintain maximum stability the forks should be raised no more than approximately ...

A. 300 mm C. 150 mm
B. 50 mm D. 500 mm

3. Write down two routine checks of the Fork lift truck, that must be done by the driver
before starting work:

4, Who are allowed to drive a fork lift truck?

A. All the employees of the plant C. The employees with driving lessons
B. The properly trained and certified D. People from distribution department
employees.

5 Batteries for electrically powered Fork lift trucks should never be inspected near a
naked flame or while smoking.

A. True B. False.
6. Identify the precautions which a Fork lift truck driver should take when finishing work:
A. Park with the forks lowered. C. Remove the ignition key. Chock the
wheels.

B. Park with the forks up to make them  D. Key must be kept in the truck to help
easily seen. next driver.

7. Regulations require periodic inspections which must be documented.

A. True B. False.
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8. The maximum speed when driving a fork lift truck on your site, is..
A. 20 km/h C. 15 km/h
B. 50 km/h D. 30 km/h
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 13: CRITICAL SAFETY
SYSTEMS - ALARM & TRIPPING
DEVICES

1.  What are the four main characteristics that may change in a process?

2. What are the three main objectives of critical safety systems?

3. Include one example from your own site, of conditions requiring alarm tripping devices

for:
High pressure, Low pressure and High/low oxygen content.

4, Raising the values of the Critical Operating Parameters of the process or equipment

could lead to shut down of a plant

A. True B. False.

5 When repairing an alarm or protective device that is faulty a Hazardous Work Permit

must be used.

A. True B. False.

6. Never bypass, isolate or change the setting of an alarm or protective device without

the approval of the plant manager and being covered by a Hazardous Work Permit.

A. True B. False.

7.  Safety valves and bursting discs relieve pressure preventing overpressure in

containers.
What is the main difference between them?
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8. Mention two cases when you would push the emergency tripping (stop) button:
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 14: PRESSURE

1.  Whatis the definition of pressure?
A. Force exerted on one point. C. Weight supported by an object.

B. Temperature change. D. Force exerted on a surface area.

2. When handling a low pressure container, no risk is involved.

A. True B. False.

3. Tick the causes that could lead to an outburst due to excess pressure:
A. Cryogenic liquids becoming trapped in pipes.
B. Failure of a pump’s automatic trip (stop) system.
C. Vacuum in afill hose.

D. Chemical reactions during acetylene decomposition.

4, Name two safety elements used to protect facilities or receptacles from over pressure.

5. How should cylinder valves be opened?

A. Quickly. C. Slowly.
B. With your right hand. D. With mechanical tools.

6. Identify at least two items of that must be included on the nameplate of a pressure
vessel
A. maximum allowable working C. service (operating) pressures.
pressure
B. atmospheric pressure. D. test pressure.

7.  Apressure of 1 bar acting on a flange area of 200cm? will exert a force of:
A. 200 kg C.2kg
B.1kg C. 1000 kg

8.  Aflexible hose will “whip” and could cause severe injury if disconnected under
pressure or in event of rupture.

A. True B. False.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 15: ELECTRICITY

1.  Which factors influence the seriousness of an electricity-related accident?

A. Contact time. D. Skin dampness.
B. Contact voltage. E. Contact surface area.
C. Contact intensity. F. All of the above.
2. In the event of a fire in an electrical panel or motor, which extinguishing agents could
be dangerous if used?
A. Water. D. Halon
B. Foam. E. Carbon dioxide.
C. Multipurpose dry powder. F. Dry sand.
3. If the replacement fuse blows within a short time, the new fuse must be of a higher
rating
A. True B. False.

4.  What is the “safety voltage” for work in dry environments?
A.12 V. C.48V.
B.24 V. D. 80 V.

5.  The protection against an electrical shock is provided by:
A. Bursting disc
B. Residual current device.
C. Magneto- thermal switch systems.

D. Safety valve.

6.  Which of these actions is the priority before starting electrical repairs or adjustments?
A. Check the earthing.
B. Measure the cut-off intensity of the differential switch.

C. De-energise, isolate and lock-out. the electrical circuits.
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7.  What is the parameter that measures the amount of electricity that passes through an
object?

8.  Any repair or maintenance work on an electrical unit that requires disconnecting the
power supply during the entire process, carried out either by our employees or by
hired staff, must be covered using a Work Permit.

A. True B. False.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 16: FIRE

1. A fire, no matter how small, is always a serious risk:

A. True B. False.

2. Which three elements are required for a fire to occur?

A. A combustible substance. D. An ignition point.
B. An oxidizing substance. E. A lot of heat.
C. An inert substance. F. A lot of energy.

3. Pair the various combustible substances with their fire class

A. Gases such as propane. 1. CLASS A
B. Solids such as paper, wood, plastic 2. CLASSB
etc

C. Liquids such as paraffin, petrol, oil 3.CLASS C
D. Metal aluminium, magnesium 4. CLASS D.

4, Tick at least two elements that can be used to extinguish calcium carbide fires:

A. Water. D. Multipurpose powder
B. Dry sand. F. Halon.
C. Dryice. G. Damp topsoil.

5. List these items in the correct sequence in the event of discovering a fire:
A. Report any use of fire extinguisher so that it is replaced immediately
B. Identify and maintain safe escape route.
C. Sound fire alarm.

D. If safe to do so, fight fires with appropriate extinguisher

6. Extinguishers must be located in places that are easily and

their location must be

7. What must be done first of all if a fire is suspected:
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8. There must be special areas to store flammable substances such as solvents, gas all,
paint, varnishes, etc.:

A. True B. False.
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Name: Date: Dept.:
Tick the correct answers and write in the blank spaces as requested.

Chapter 17: HAND TOOLS

1. Tick correct actions to be taken when handling tools.
A. Use the right tool for the job. C. Carry tools safely.

B. Keep tools in good condition. D. Keep tools in a safe place.

2. Tick two examples of misusing tools:

A. Use pliers on a nut. C. Use adjustable spanner on a nut.
B. Use spanner to hammer a bolt. D. Screw a lock on a door with a
screwdriver

3. Tick two examples of unsafe tools.
A. Spanners with cracked jaws C. Hammers with loose heads.

B. Hacksaws with sharp blade D. Hammers with wooden handles

4. Tick two examples of unsafe ways of working with tools.

A. The object to be screwed should be C. Spanner should be pulled towards you.
held in the hand.

B. Cutting stroke with a knife away from D. Hand holding the work in the path of the
the body blade

5. Do not attempt to get extra leverage on a spanner or pipe wrench by slipping a length
of pipe over the handle of the tool. This can strain the tool to breaking point. Use
torque adjustable wrenches.

A. True B. False.

6. Chisels, screwdrivers and sharp tools should be carried in the pockets always pointing
down to prevent injuries

A. True B. False.

7. Tick two examples of unsafe ways of keeping tools

A. Sharp tools are better left hidden C. Tools left in elevated position to better
under paper. detect them.

B. Keep toals in the workshop in arack. D. Slip plastic guards over the sharp edges
of tools.
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8.  When tools are not in use they should be put in a toolbox. If left on the floor even for a
few minute, someone may trip over them:

A. True B. False.
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Tick the correct answers and write in the blank spaces as requested.

Chapter 18: PORTABLE ELECTRIC
TOOLS

1.  Tick two characteristics of a tool that give protection against electric shock:

A. Tool that is double insulated. C. Low voltage 24 V
B. Low voltage 60 V D. Tool with plastic handle.

2. When using a portable electric tool, to prevent against electrocution, we have to check

that:

A. It is properly grounded

B. We are working on a rubber floor or mat.

C. Itis properly connected and there are no loose wires

D. We have the adequate tool model.

3. Check the guard on an electric saw to be sure that it operates freely. It must enclose

the teeth completely when it is not cutting and the unused portion of the blade when it
is cutting.

A. True B. False.

4.  When using a drill the work should be anchored or clamped to prevent whipping

A. True B. False.

5.  What actions should never be done when using a circular saw?

A. Anchor the work-piece. C. Force into the work-piece

B. Start in contact with the work-piece. D. Stop in contact with the work-piece.

6 Tick the correct actions

A. Grinding wheels should be free of oil.
B. Do not attempt a makeshift repair on a faulty tool.
C. Disconnect the power before changing accessories.

D. Power cord kept away from contact with rotating parts.

7. When disconnecting a tool from the power supply always pull the cable, do not pull the plug

because an electric shock could occur.
A. True B. False.
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8.  When using Portable Electric Tools in flammables atmospheres, such as in acetylene
plants or hydrogen storage areas, and Hazardous Work Permit must be obtained:

A. True B. False.
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Tick the correct answers and write in the blank spaces as requested.

Chapter 19: PORTABLE PNEUMATIC
TOOLS

1. Risk of overpressure could occur if pressure of the compressed air supply is not

adequate for the tool characteristics as defined in the manufacturer nameplate:

A. True B. False.

2. Which are correct ways to control the pressure of a supply line?

A. With a regulator. C. Opening cylinder valve partially.

B. With a regulator fitted with a pressure relief device

3. Only use compressed air for driving a pneumatic tool. Nitrogen can only be used under

a Hazardous Work Permit or by particular procedures. Never use oxygen or other
gases

A. True B. False.

4, For each task specific Personal Protective Equipment must be worn.

Identify the ONE item below that always must be worn when using portable tools.
A. Hearing protection. C. Eye protection.

B. Safety gloves. D. Hard hat.

5.  What actions must be checked before starting to using a pneumatic tool?.

A. Work-piece is properly secured. C. Supply hose is kept away from rotating
parts.

B. Air supply can be isolated in case of  D. Supply pressure is adequate.
emergency

6 Tick the three necessary actions before changing a grinding wheel.

A. Shut off. C. Close the supply valve.
B. Release pressure. D. Disconnect air supply.
7. If supply hoses have to lie on the floor, make sure they are protected from vehicles such as

barrows and forklift trucks and that people cannot trip over them
A. True B. False.
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8. Pneumatic tool for opening and closing cylinder valves must have a very high torque to
ensure there are no leaks:

A. True B. False.
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Tick the correct answers and write in the blank spaces as requested.

Chapter 20: CHEMICALS

1.  Tick two actions to be taken before using any chemical product:
A. Use standard overalls. C. Read the label.

B. Wear the specified PPE. D. Shake the container violently.

2. Tick at least two things that must be done when transferring a chemical product:
A. Make sure that the new receptacle is suitable.
B. Ground the receptacles if the product is flammable.
C. Throw leftovers down the drain.

D. Follow work procedures.

3. After using chemical products, you must your hands thoroughly
before eating.

4.  The document containing all the information on a chemical product’s characteristics,
risks and preventative measures is called:

M S D S

5.  What is the first step to be taken in the event of splashing or being injured by an acidic
or alkaline (basic) product?

A. Remove affected clothing. D. Dilute the product
B. See a doctor. E. Treat burns.

C. Remove clothing under the emergency shower while this is running.

6.  After use, chemicals may became a hazardous waste and their handling needs the
same safety procedures at before:

A. True B. False.

7. What is the main hazardous characteristic of acetone?

A. Toxic. D. Corrosive.
B. Flammable. E. Inert.
C. Colourless. F. Poisonous.
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8. Chemicals are stored in dedicated areas which are designed to prevent negative
impact on environment in case of spillage. Such areas are usually fitted with retention
basins (bunds).:

A. True B. False.
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Chapter 21: SOLVENTS

1. Tick three actions to be taken while using solvents:
A. Ensure good ventilation. C. Avoid contact with skin and eyes.

B. Wear the specified PPE. D. Always work in a well-ventilated area.

2. Tick two things that must be done after using a solvent::
A. Keep the solvent in a closed container.
B. Pour used solvent down in the appropriate disposal container.
C. Check that it is a solvent that has been authorised by Company management.

D. Read carefully the Material Safety Data Sheet

3. Any spills should be reported to your supervisor immediately:

A. True B. False.

4, Some solvents are flammable, can readily be ignited and the vapour can form an
explosive mixture with air:

A. True B. False.

5. Tick the correct statements:
A. Trichlorethylene produce poisonous vapours if heated
B. For some applications a Self Contained Breathing Apparatus is needed.
C. Some solvents are narcotic.

D. Always work in a well-ventilated area.

6 Solvents have a powerful degreasing action on the skin. This removal of the body’s
natural fat can cause dermatitis.

A. True B. False.

7. What is the main hazardous characteristic of trichlorethylene?

A. Produce dermatitis. D. Corrosive.
B. Flammable. E. Inert.
C. Can produce cancer. F. Explosive.
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8. Solvents must be kept in open receptacles to allow them to evaporate without
increasing pressure:

A. True B. False.
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Tick the correct answers and write in the blank spaces as requested.

Chapter 22: WORK PERMIT

1. State three risks that could be covered by the Work Permit:

2. Tick the right answer:
A. Any employee could sign and open a Work Permit.
B. Any experienced employee could sign and open a Work Permit.

C. Signers are authorized and trained to complete the Work Permit.

3. When must the Work Permit procedure be produced?:
A. Before starting work B. As you go along.

C. When a serious risk emerges.

4, Does the Work Permit form have to be displayed in the work area?
A. No. B. At the start of the work.

C. Through the entire work process.

5.  All employees who are going to take part in hazardous work must be informed of the
special measures to be taken during work

A. True B. False.

6. Does potentially hazardous work carried out by contractors have to be covered by the
Work Permit?

A. Yes. B. No.

C. Only if the work lasts for a long time.

7. When is a job performed under the Work Permit considered finished?
A. One hour after the work has ended. B. When the work ends.

C. Once the work has ended and the supervisor has checked that the work area is
clean and tidy.
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8.  When work is to be carried over into a second day or working period, the same Work
Permit form could be used

A. True B. False.
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Appendix E: Test Answers
CHAPTER 1. BASIC RULES FOR
SAFETY AND GOOD
HOUSEKEEPING

B, C, D.

A, B, C, D.

B.

IF IN DOUBT, ASK!.
A, B.

B, D, E.

A.

© N Ok DR

>

O
L
>
U
—
M
A
N

. OXYGEN

B and C

Fire.

A, D, E, and F.
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: NITROUS OXIDE
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CandE.

C and D.

A.

A.

A and B.

A, D, E, and F.
A.

B.
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CHAPTER 4: INERT GASES
(nitrogen & argon)
1 Asphyxiants
2. B.
3. "Slowly".
4 A, B, D and F.
5 B and D.
6. A, (tasteless), B (colourless), D (inert),
G (odourless) and H (similar density to air)

7. A.
8. * Inert. * Colourless.

* Tasteless. * Compressed gases.

* Odourless
CHAPTER 5: CARBON DIOXIDE
1. B and D.
2. A, B and D.
3. A.
4, Aand C
5. A and B
6. A and D
7. A.
8. A,Band C
CHAPTER 6: HYDROGEN
1. A,B and E.

© N O O R D
>
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CHAPTER 7. Acetylene, Calcium
Carbide, Lime Sludge & Purifying
Materials

A, D and E
B.

A.

C.

B.

C and D
B and D.

® NPT WN e

CHAPTER 8: CYLINDERS FOR
COMPRESSED GASES

1. B,D and E.
2. B.
3. - Always let cylinders stand on flat and level surfaces

- Never leave cylinders freestanding in places where they can be accidentally
knocked over

4. Tested/Examined
5. A and B.

6. B,D and E

7. A.

8. A and B

CHAPTER 9 ACETYLENE
CYLINDERS

1 A.
2 B and D.
3. A.
4 A.
5 A and B.
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6. A, B and C
7. A and B.
8. A.

CHAPTER 10: LOADING AND
TRANSPORTING CYLINDERS

1. Material Safety Data Sheet
2. A, B, C and D.
. B.
4. Fixed.
5. A and B.
6. Inspected and Taken out
7. A.
8.

CHAPTER 11: CRYOGENIC
LIQUIDS, SPILLS AND VAPOUR
CLOUDS

1. A, B and D.

. A, B and C.
3. A,B and C.
4. LOX; LAR; LIN;.
5. A and C.
6. C.
7. B.
8

CHAPTER 12: FORK LIFT TRUCKS

A;C and D

C.

Check tyre condition, Oil levels, Brakes, Steering etc
B.

A.

RN e
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6. A and C.

7. A.

8. A. (to be defined by each company)

CHAPTER 13: CRITICAL SAFETY
SYSTEMS — ALARM & TRIPPING
DEVICES

1. Pressure, Temperature, Flows, Levels and Product

2. Give warning, Shut down and Release pressure in a safe manner
3. To be checked for each location

(The operators are requested to define the cases for their particular locations)
4, A.

5. A.
6. A.
7. Safety valve closes automatically (re-seats) when pressure returns to normal, and

bursting disc does not.
8. Emergency co-ordinator ask for it, The cases stipulated in the emergency plan

CHAPTER 14: PRESSURE

1. D.
2. B.
3. A, B and D.
4. * Safety valve.

* Rupture disc.
* Pressure limiter

C.
20f A, CorD.
A.
A.

© N o 0
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CHAPTER 15: ELECTRICITY

Amperes
A.

CHAPTER 16: FIRE

© N O Ok WDdDPRE
0

A.

A, B and D.

A-3, B-1, C-2 and D-4

B and D.

C, then B, then D, then A.
"Accessible"... "signposted".
. See company procedures

© N bk wDNPRE

CHAPTER 17: HAND TOOLS

A, B,C and D.
A and B.

A and C.

A and D.

A.

6. B.

A and C

8. A.

ok wDdPRE

~
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CHAPTER 18: PORTABLE
ELECTRIC TOOLS

1. A and C.

2. C.

3. A.

4. A.

5. B; C and D.
6. A, B,C and D.
7. B.

8. A.

CHAPTER 19: PORTABLE
PNEUMATIC TOOLS

aa M WO DN B
0> >

. A, B; C and D.
6. A, B and D.
7. A.

CHAPTER 20: CHEMICALS

1. B and C.

A, B and D.

"Wash".

"Material Safety Data Sheet"

© N O O bk~ o0DN
> ® >0
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CHAPTER 21: SOLVENTS

1. A, B and C.
2. A and B.

3 A.

4. A.

5. A, B and C.
6. A

7. C

8. B.

CHAPTER 22: WORK PERMIT
PROCEDURE

1. any of:

- Safety equipment or protective device may have been temporarily rendered inoperative,

- Entering confined spaces e.g. tanks, vessels, ducts or trenches.

- Grinding, burning, welding, soldering or similar types of work performed elsewhere than
in dedicated workshops (Work Permit is sometimes named “Fire Permit” in this
case).

- Electrical hot work or work near high voltage lines.

- Opening a process line or vessel, cutting or tapping lines or equipment.

- When oxygen enrichment or deficiency can happen.

- When electrical, mechanical or process equipment has to be isolated and locked-out.

- Elevated work.

- Excavation work.

C
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