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Disclaimer

All technical publications of EIGA or under EIGA's name, 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 from members of EIGA and others at the date of their issuance.

While EIGA recommends reference to or use of its publications by its members, such reference to or use of EIGA's publications by
its members or third parties are purely voluntary and not binding.

Therefore, EIGA 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 EIGA's publications.

EIGA has no control whatsoever as regards, performance or non performance, misinterpretation, proper or improper use of any
information or suggestions contained in EIGA's publications by any person or entity (including EIGA members) and EIGA expressly
disclaims any liability in connection thereto.

EIGA's publications are subject to periodic review and users are cautioned to obtain the latest edition.
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1 Introduction
1.1 Safety leaflets

Safety training leaflets summarise the basic operational safety knowledge which needs be known by
employees working in the gas industry.

Refer to EIGA Doc 23 Safety Training of Employees 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.
1.2 Comprehension tests

There is a comprehension test for each leaflet, included in Appendix 1.

Each test comprises several 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 2 includes the list of correct answers.
2 Critical safety systems — Alarm and tripping devices
2.1 General

Critical safety systems are systems are required to avoid hazardous situations arising in plant
operations. The main characteristics which can change during operation include pressure,
temperature, flows and levels. The changes could be the effect of several causes including instrument
or equipment failure, human error, uncontrolled process deviation, loss of utility.

2.2 Objectives of critical safety systems

The main objectives of critical safety systems are:

e to give warning by audible or visual means (alarm),
e to shut down a plant (tripping),

e torelease pressure in a safe manner.

2.3 Examples of conditions requiring alarm tripping devices

Examples of conditions requiring alarm tripping devices include:

0 High temperature - acetylene generators, machinery bearings
0 Low temperature - outlets from vaporisers.

0 High pressure - pump discharges, filling lines.

0 Low pressure - compressor or pump suction lines.

0 High (excess) flow - emergency shut-off valves on cryogenic storage tanks.
0 Low flow - cooling water systems.

o0 High level - storage tanks.

0 Low level - oil sump.

0 High vibrations - compressors, motors.

o High voltage - equipment malfunction.

0 Low voltage - supply fault, excess consumption.
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o High current - use of unauthorised appliances, short-circuit.
o Lowcurrent - cryogenic pump starvation.

o Ground (earth) fault - on electrical circuits / equipment.

o High/low oxygen content - inaroom.

2.4 Types of devices

The main types of device are:

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

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

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

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

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

25 Actions
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
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.

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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Appendix 1 — Critical Safety Systems — Alarm and Tripping Devices — Test
Questions

Tick the correct answer (s) or write in the blank spaces as requested.

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 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 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?

8. Give two examples when you would push the emergency stop button:
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Appendix 2 — Critical Safety Systems — Alarm and Tripping Devices — Test

Answers
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 asks for it,

The cases stipulated in the emergency plan
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