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Disclaimer

All publications of AIGA or bearing AIGA’s name contain information, including Codes of Practice, safety
procedures and other technical information that were obtained from sources believed by AIGA to be reliable
and/ or based on technical information and experience currently available from members of AIGA and
others at the date of the publication. As such, we do not make any representation or warranty nor accept
any liability as to the accuracy, completeness or correctness of the information contained in these
publications.

While AIGA recommends that its members refer to or use its publications, such reference to or use thereof by
its members or third parties is purely voluntary and not binding.

AIGA 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 AIGA’s publications.

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

AIGA’s publications are subject to periodic review and users are cautioned to obtain the latest edition.

© AIGA 2012- AIGA grants permission to reproduce this publication provided the Association is acknowledged as the source
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ACETYLENE PRODUCTION
Major Hazards & Safeguards

Daniel Tregear
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IMPORTANT NOTE

This presentation is intended to show a
methodology & examples, not rigorous
analysis.

Local regulatory requirements, or internal
company standards, may imply more

stringent analysis.
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ldentifying Major Hazards

operation of the process

« |dentifies all the hazards in both the design and

hazards

 Highlights the major hazards found in the
pLEEs  HAZOP and determines scope of further review

» Looking at both onsite and offsite consequence
to decide if safeguards are adequate
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Information Sources

¢ European Industrial Gases Association
> Code of practice Acetylene — IGC Doc 123/04/E

[ AIGA 022/05]

> Major hazards (appendix 3 Acetylene Plants) IGC Doc 142/08
> Guide to lime applications IGC Doc 143/08

¢ US-National Fire Protection Association (NFPA)
» NFPA-51A : Standard for Acetylene Cylinder Charging Plants.
» NFPA-55 : Standard for the Storage, Use & handling of Compressed

Gases.

» NFPA-5000 : Building Construction & safety Code.

¢ Acetylene Industry best practices.
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HAZOP (Hazard and Operability study)

File Edit Format

Mavigate Praojeck

wiorksheet  Tools

Ltilities

window  Help

DﬁWﬂﬂMh&HﬂHP%MEMW|

@m-a@%m@l%9|

HWB V) .A.rAAr.a.|x2 x;
H=

&

-Janeng _Acetylene[1]: Node

Session: (1) 0201 2r2003
Naode: (3} Generator
Drawings: PGG 01
Parameter: Temperature
TIOM
3.4 High
Temperature

More

3.5 Low
Temperature

Less

=10l x|

3.41.The cooling system
fior the recycled water is
averloaded butthe
systern cantinues to draw
from recycle ratherthan
fresh

3.4.2 Failure ofthe
temperature contral loop -
gither the TC or the water
valve

3.4.3 Hot ambient water
supply

3581 Low ambient
{0deqCh Only applicable
to high pressure
acetylene (2abarg)

CORSEGIUEMNCES
3411 Bee23.21

High level of stearmn in the
generator - greater risk of
moisture in the screw comeyor
and hopper.

34.21.8ee23.21

3.4.3.1. The generator uses
recycled water in preference to
fresh water. Recycled water is
not used only iftao hat or not
availahlefinsufiicient supply.

3.8.1.1. Liguid acetylene - a very
dangeraus material, prone to
explosion ete.

Revision:
Imtention: Generation of acetylene

Intention: 60C water in the generator
SAFEGLARDS

3.4.1.1.1. 8izing of the recycled water

process | sludge settling tanks) to

hring the temperature down to 35C

5 L R REF#

3.4.11.2 Recycled water cooling
systerm hecomes maore effective as
inlettermperature increases (self
halancing)

3.4.1.1.3 Ultimate high termperature
switch will shutdown the generator
34211 Hourlyvisual check of the 14
generator includes check of Tl on the
feneratar.

3.4.2.1.2 High temperature loop is
part of the critical safety alarms for
site

3.4.3.1.1. Ambientwater temperature
specification (=30C)

3.4.31.2. Tl on fresh water supply -
to allow identification of problem.

35111 Atlow pressures ligquid 3|0 (0
acetylena does MOT farm. This risk
is anly meaningful far the high
pressure part of the process.

See EIGA Document 123004 Figure
1.

At e lressnet mvaemnrm walin s lmsann

RECOMMEMNDATION

During commissioning when o
parameters more clearly under
Tl on the generatar with 3 trans
to indicate "not above"
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Severity

No injury No damage Less than $X’000

1 Minor injury Onsite damage Greater than X
Reversible

2 Serious injury Offsite damage 10x X
Reversible. Reversible

3 Serious injury Widespread damage 100x to 1000x X
Non reversible No “important” areas

4 Fatality Widespread damage Massive losses
May be >1 Important areas Company impact
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Likelihood of occurrence

0 <1071

1 10°to 107
2 103to 10°
3 101to 103
4 1to 101

Almost impossible to imagine happening

Event requires combination of very rare
events

Event has occurred somewhere in the
world, not necessarily in this equipment or
company

Event has occurred in this equipment,
though not necessarily in this company

Event has occurred in this company

SAHTECH = e s

ey K
PRODUCTS £=




Major accident hazard table

Severity = 0 1 2 3 4
Probability

- Low risk area
Area for which studies to minimize risk must be conducted
- Unacceptable risk area
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Major Hazards
In Acetylene Production

A

[ Explosions in buildings ]

Ingress of air before compressors ]

Fires in cylinder storage area

Acetone leak = fire in fill hall

Lime release _ _
Detonations in the process

SAHTECH! s e L

@ & 0




Detonation in the process
Safety Layers

LT * Velocity of process
Initiation  Electrical earthing

* Operating Procedures
 Maintenance

Operation

* Flash back arrestor
* Pressure rating of pipe

Mitigation

0 R /. "
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Lime |leak
Safety Layers

* No lime storage
* No river or water source

Inherent
: * Procedures and Maintenance
Operatmg * Physical protection

* Ability to close the drainage
« Secondary containment

Mitigation

£ A’R ,‘ < 13
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Acetone leak — fire in fill hall
Safety Layers

 Away from process
« Zone area classification

Initiation

Limited amount of acetone

Red UCtIOn Control of supply

Deluge
Physical separation

Mitigation

£ A’R ,‘ < 14
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Fires involving cylinders
Safety Layers

 Away from process

Initiation - Away from acetone
« Clear of combustible materials

Attenuation - Split into sub groups by fire

walls

* Fire fighting measures
- Away from major consequence

Mitigation

£ A’R ,‘ < 15
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Attenuation

~ 7

&
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Attenuation for the cylinders on an acetylene site means splitting the storage into smaller parts.
Each part has to be safe from a fire occurring in another part of the storage. That can be achieved
by distance or by having a fire wall.
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Ingress of air before compressors
Safety Layers

 No openings
- Low availability of acetylene

Initiation

* Low pressure detection
« Gas detection

Instrument

» Design rating of piping
* Flash back arrestors

Mitigation

£ A’R ,‘ < 17
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Explosion of rooms / buildings
Safety Layers

 No leaks
« Zone area classification

Initiation

Bu||d|ng - Size / Compartmentalised
* Ventilation
« Gas detection

- Distance to site boundary
» Distance to neighbours

Mitigation

£ A’R ,‘ < 18
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Major Hazards In
Acetylene Production

Thank you for your attention

Whatever you do — do it safely !
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