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Abstract : The safety assessment for facility industry is now being periodically performed. For the purpose of sci-
entific safety management, QRA(Quantitative Risk Assessment) is also being performed, and reliability data of the faci-
lities is essential to perform the assessment. Generally, the existing safety assessment is performed by using the values
announced in other industry processes, which result in the drop of reliability. In order to solve this problem, there
is an urgent need to establish reliability database for the facilities. The most appropriate method is to perform a direct
reliability analysis towards the facilities undergoing safety assessment. In this study, in compliance with the assess-
ment method and procedure of OREDA-2002 handbook, the facility reliability data are collected, which include the
calendar time and operational time in terms of different facility items, the number of failures in terms of different
failure mode, the mean, standard deviation, lower limit and upper limit of failure rate, and the failure rate. And the
data process method for this special occasion is also proposed when the number of failure is 0.
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Number of component 502
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Table 2, Failure mode of valve

_Ty_%hj =t

Structural deficiency, Internal leakage, Leakage-Utility
medium, Noise & Vibration, Fail to open & close,
Motorize| Spurious alarm, Spurious operation, External leakage,
Delayed operation, Fail to transmit, Abnormal ins-
trument reading

Structural deficiency, Internal leakage, Leakage-Utility
Manual | medium, Noise & Vibration, Fail to open & close,
External leakage, Delayed operation

Valves|
P Structural deficiency, Internal leakage, Leakage-Utility
urge :
medium, External leakage
Faulty indication, Internal leakage, Leakage-Utility me-
o . 1 dium, Pressure down, Fail to open & close, Spurious
ydraulic|

operation, External leakage, Delayed operation, Fail to
transmit, Fail to operation, Abnormal instrument reading

Safety | Spurious operation, External leakage
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Table 3. An example of reliability data(PCV)

SEo| Tet 57

No of Failure rate(per 1,000,000 hours) No of Repair hours
failures Lower Mean Upper SD n/tau repairs Min Mean Max
Total C 1945 37.61 96.34 177.05 4342 78.77 1753 1.0 15.9 128.0
o] 1945 92.58 244.64 455.45 113.14 193.36 - - - -
Freezing C 83 0.97 4.83 11.10 325 3.36 60 3.0 18.8 64.0
0] 83 236 1241 28.94 8.54 825 - - - -
Faulty indication| C 70 0.34 238 5.93 1.82 2.83 63 1.0 13.0 96.0
o] 70 1.14 5.85 13.56 3.99 6.96 - - - -
Other C 23 0.23 0.87 1.82 0.50 0.93 18 2.0 8.7 32.0
o] 23 0.72 213 4.16 1.08 229 - - - -
Internal leakage | C 95 127 4.17 8.44 2.26 3.85 62 2.0 18.4 64.0
0] 95 3.00 10.61 21.99 599 9.44 - - - -
Noise & Vibration| C 34 0.46 1.30 2.49 0.63 1.38 18 4.0 17.7 50.0
] 34 1.36 322 5.71 1.35 3.38 - - - -
Pressure increasing| C 113 142 4.34 8.55 2.24 4.58 110 3.0 18.8 92.0
] 113 3.87 10.83 20.64 5.24 11.23 - - - -
Pressure decreasing| C 29 0.26 1.61 3.90 1.18 1.17 29 2.0 22.1 48.0
(0] 29 0.63 4.10 10.06 3.05 2.88 - - - -
Spurious alarm C 22 0.04 0.87 2.62 0.87 0.89 15 8.0 215 48.0
0] 22 0.10 218 6.64 223 2.19 - - -
External leakage C 787 8.74 32.54 68.60 18.94 31.87 756 1.0 12.6 56.0
(0] 787 21.98 80.83 169.75 46.73 78.24 - - -
Delayed operation] C 369 0.46 29.74 102.38 36.11 14.94 346 3.0 18.0 96.0
0 369 1.31 77.45 264.26 92.88 36.68 - - - -
Fail to transmit C 45 0.01 1.36 4.96 1.79 1.82 37 3.0 18.7 72.0
0] 45 0.05 337 11.67 4.12 447 - - - -
EHER C 20 0.04 0.90 275 093 0.81 0 - - -
0] 20 0.09 232 7.18 243 1.99 - - - -
Hunting C 255 257 11.53 25.74 7.39 10.33 239 4.0 20.2 128.0
o] 255 6.06 29.52 67.42 19.65 25.35 - - -
55 DENS 8125 98] AT EE A%e AR R, =,
g ANee RV el HE 2EY 1% B A AR 2epzigio] geid we] Alzleltt.
FEEd g Agoltt B BNoMe F 2E 4 ol wj Hu] A, AR WA, BEWA 7], B
20013710l gt Hae 17 e 8,029 P & 2% T A7k x3EA gerh ulekA
o]t} Table 394 No. of failures =, A W7 < TEY HFAIZRE oA AANE 2 7R BEE
& ovjgt o] TeE= AN WE O 4. B A5
£ 0305 F Felr|Sl g A5E Ten Eof

56. 1&E

IFE RS 7 nARE e
A& AAF AoRe 2338, 31,
Az}, 1452 AAST JH )
AL U B2 A4 Il sl F
Aol Aibe 7 B2 U] o5

57. B A B5AIZE

[‘ﬁ%
o
2t
_]_QE
ok
el
Rl
8
r
=
~
fok
2
[

o
4

A

e

SN b R e

A] No. of repairsol] SFATh R5A7ko el
gk Hgks A et rHTable 3 #x).

Hit,



A FEkaL

o]
[84

[}

2870
E]77bel A 9
ARPTEE A
3]

X

E
=

)
it

N

o

Mo
N

Hr g
1% o
o (2
ol)ll
inj
=2

d

o
=)
2

j=f
o
fru
o2

Lo

o 4
32,
2
X

5

rlo
38
JE
o

i

-

o

—=

A
M 1
I

N
2 F

do
ol
o
oft

X

oF
X

U

ﬁg
2

£

o,

=

0

L 5 orjo
S >,
£ op
ol ol

o,

Mo

bl
mlm >(’E

O
)
=

X,

ke
o, %
U o
B

S
i
o
o ofw A
(i
e 3
ol >,

K

44

rat

iz

1) OREDA, “Offshore Reliability Data Handbook. 4th
edition”, DNV Technica, 2002,

2) C. David, “Selected Statistical Paper of Sir David
Cox”, Cambridge, pp. 489~495, 2006.

3) Center for Chemical Process Safety of the American
Institute of Chemical Engineers, “Guidelines for
process equipment reliability data with data tables”,
1989.

4) H. Procaccia, S.P. Arsenis, P. Aufort, G. Volta,
“European Industry Reliability Data Bank”, 1998.

5) H. J. Wingender, “Reliability Data Collection and
Use in Risk and Availability Assessment”, 5th Eu-
ReDATA, 1986.

Journat of the KOSOS, Vol. 23, No. 2, 2008



