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Abstract - The gas production plants supply the inert gas to production plants for maintaining safe operation
and also supply combustible, flammable, explosive and toxic gases as functions of basic materials needed for
producing chemical goods. In addition, gas plants need to be safe and reliable operation because they are oper-
ated under high temperature, high pressure, cryogenic and catalytic reactions. As these plants have a complex
process in operation, there has been a risk that major industrial accidents such as a fire, explosion and toxic gas
released, also risks of asphyxiations by inert gases and burns caused by high temperature and cryogenic
substances.

This study is to carry out the semi quantitative risk assesment method which is the generic risk analysis
(GRA). This method is applied to air separation unit(ASU) to identify its initial risk, safety barriers, residual
risk and elements important for safety(EIS). The result of this study, suggested the management tools and pro-
cedures of implementation for EIS management.
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2. Sellection of accident scenario

l
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» B. Application of residual criticality
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level risk
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Fig. 1. Risk analysis flow chart for air separa-

tion unit (ASU).

Table 1. Definition of frequency

7} =X EE Fig 191 2.9Fste] Yehiith

21 AEMYI mEo FHA

2.1.1. 431 Y& (Consequence)

AL EFS QI o] Al A, 372 3 9 A
e tiete] s5EA R RS Aol A
of W& "’“7‘4‘:0]‘:]'

HA QPA R 0FAQ] s glaFe 1%
Al 73’2}', 29HA] 57, 39A AR A 9 4TAI

ol 9] *}ULA};/I STAIZ TR
FARRL oA ST JSRE 1944 7
o) &k 3&73»4'6‘11(4717} T3 ), 284 Aze 3
A& (BT s @1z 98), 3ekA Azksk §
7T &) (2713t ﬁ% 2Q), 4TAA SAFAY] 5
AR FEENOH, ZF dAE Al gz Q)
stod BA4Z I E B sled A8FHE S
71&Eo 2 FREYT
AQakda BELS 0GAIQ Aakda QSRE 1
A And AAEAEET 9 o)), 264 F AN
A

o] &=AGAT 9~ 59 9), 38A AR ik
(69 €9 ~ 1009 9) 4GAA A == T <
<=0 5EA|(1009 9 o] hH = %L%fﬂﬁi £
Aol ozt BRe 7z 3Ake] R 9 fdde] A
of wet WAE 4 Ak

2.1.2. '#YE-E(Frequency)

Aba wbYEE-L 0HAISl f < 1075 49 £ >
10744 seA = T8 51, 188 10° A
NEOR B AEAEAL TABO)11]E TA
Hol glow, 14E HolErt §ls A9e e &
oF A&7t ool BieA] Fast AAg E7
HL Table 19 YR SATE

Frequency Level Category Name Frequency (per Year) Qualitative Equivalent

0 Improbable f < 107 There are no known events of this kind.

1 Very Rare 107 < £ < 10° Event requiring a combination of rare events.

) Rare 105 < § < 107 Ever%t has occurred once on similar equipment or facility of
gas industry.

3 Possible 10° < f < 10" Event has (.x?,curred once during the life of similar equip-
ment or facility.

4 Frequent £ > 107 Event has occurred several times during the life of similar equip-
ment or facility.
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Fig. 2. Definition of risk matrix.
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Fig. 3. Process flow diagram(PFD) for air sepa-
ration unit(ASU).
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Table 2. Initial risk analysis results for air separation unit(ASU)
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Table 3. Application of safety barriers for consequence

_rupture point (weak point)
on hose to prevent
damage of upstream line
and shut off valve

Table 4. Application of safety barriers for frequency
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Table 5. Results of residual risk

_rupture point (weak point)
on hose to prevent
damage of upstream line
and shut off valve
SPL _anti tow-away device : 1 -2.28
detection of open
rear/cabinet door [/ hose
connections with alarm
0] _anti tow-away device on the | 1 -2.02 b
liquid trailer: flag rotated to
lock the trailer
(0] MNon return valve (check valve)| 1 -2.28
on piping avoids leakage in
case of rupture of the hose
PR _drivers training and 1 -1.00
gualification
PR _loading procedures (it 1 -1.30
should be posted at the fix
installation or in the piping
cabinet of the delivery-
vehicle)
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Fig. 4. Initial risk analysis results for air sepa-
ration unit(ASU).
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Fig. 5. Residual risks for air separation unit(ASU).
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Table 6. Frequency data for test periods

RECURRENT Frequency data - Initiating events frequency

Name Value Ce t
o _— _Calibration frequency for Analysers
Periodicity of Analyzers calibration 12.00 _Example : TEST = 1 corresponds to 1 calibration of analysers every year
o _Test frequency for PSV
Periodicity of PSV test 1 _Example : TESTPSV = 5 corresponds to 1 calibration of PSV every 5 years
Periodicity of check valve test 3 Test fiequency for check vahve

_Example : TESTCHECK = & corresponds to 1 calibration of check valve every 5 years

Periodicity of safety loop or safety alarm
(Ambiance Analyser, Fire Alarm,
Emergency Stop Button) test

_Test frequency for safety protection loop or safety alarm
_Example : TESTSPL = 3 corresponds to 1 test of safety loop or safety alarm every 3
years

Periodicity of final element (of safety loop)
test

_Test frequency of shutdown or trip that could be considered as a test frequency of the

final element

_Typical final elements = control valves, shutoff valves, electrical motor switch
Example : TESTV = 0.5 corresponds to a shutdown or trip frequency every 6 maonths

Table 7. List of elements important for safety(EIS) [4F %1537 ol &4 F/E EISel tisiA= of
for air separation unit(ASU)
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ES V.2 E

SPL(Safety Protection Loop)

37
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T7188] Al tis] & 7/ F& 4327 AFaLA|
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PRD(Pressure Relief Device)

42 e HrlAYNE 1 Y¥E 30185, F Y=

A(Alarm)

4 T 11435 9 A 935 7 17FE 02 HrEAh

D(Design)
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O(Other Safety Features)
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Total 153 she 54 e A= A EHATh
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