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Abstract - In this work, a novel approach was introduced to assess cost of loss
resulting from risk as well as to help deciding inspection period through quantifying
risk. In order to quantifying risk of city gas pipeline, frequency and consequence
analysis were required. The main causes of city gas accident were analyzed to be
digging, external corrosion, ground movement, and equipment failure. Tools to evaluate
frequency of each cause was also suggested. Among city gas accidents, fire damage is
the dominant one and mainly discussed; fatality, buming injury, and damage to
building were estimated using the consequence model suggested. By combining
frequency and consequence analysis, evaluating cost of risk management together with
calculating example. This work could be applicable for city gas companies to plan how
to manage risk most effectively.

Key words : cost of loss, quantifying risk, causes of city gas accident, frequency,
consequence

T2 2 : kspark@kgs.or kr - 33 -



ey -

1.7 2

A2 BE FAHAZHY W A ¢l
v}, kA, dA7A ¢ A What-If, Hazard
and Operability(HAZOP), Failure Mode and
Effect Analysis(FMEA), Fault” Tree
Analysis(FTA), Event Tree Analysis(ETA)
59 ANAE Adstd AP HAsA HL
ge de 2 Add AV gk Fd =
AlZb~uj@e] YgEste Ao widE wj#
& gez 7] e wded digk 7
<& 2&87] olzs] AFAHL JIHE A=
2 gk} olol wel dAYele] HHEHA #
ol 9gA $1Fg_ 2o HFAE FAste A
Hel ¢¥e #HAsAEH o HHE HF
7123 3 7HIndex-Based Assessment, IBA)
g} gch R sto] omjdg TAZb2ulBe] AHS
Wiel AAZA SAZA AR g7
w2t 939 Axrt a2t zev dvbH
Bl Alg3iohd g Fhol vxd A
Zo 9yl EAn EAH=Z wF@AY
E48 18id BM7|Ye] dasdi

Sgdvetes =AM EY EF4E S
gt IBAZ o] 83 ZAZFAulE SHHAHIL
718 (Scoring Pipeline Checklist, SPC)& 71
st EAZtAG Al BRI vl dn(i] EA
T 28 mAZtA3 AL A o] WAL AleEn
Qe 48 S/WE e} qlth

oj2ol A$2 AWurwd, 19973 s THA
B 3 (Office of Pipeline Safety, OPS)ol| A1 & ul}

#9¥oe]  HaRM<A  Risk Management
Program Standard & A& sl T2-H 34}

i o wW2xEF FxdHch wFSAF
oE 488, 9EaY, A9 2 $#HEYY
g AadzA 12719 wl@EAG IR A o] F
wolEe HEWILE FPSAY. £, AE
of 712% % 7l4 ¥ (Risk-Based Assessment,
RBA)E U=, #d& $4H2=2 90dd Fukg
Bl Aztele] A 5d7 v &/a 884 ] JhE
gt ALY 5 AL AHFT s &
Hxog A428 4 gl RBAE #HZ Smart
Pig, DCVGS tiZuizel FgS 3 -71ydx o
2 AdgslE 7igo] wAge wi of AHNE
ggste 9dE Jted & A8 o Hrt
e =¥ Alxolt) o FUMAYHES ‘Y
2 b fo|t} e BHANA HIFoEH ¥
Lo A4A0) =2 AL FFEFE FYY

KIGAS Vol.7, No.1, March, 2003

WY - ZYE - ¥ Y

F IEE 543 AE 2 Ny $AHAEY F
el AAFV] 2 9y, 2 EE A7
Sd Y3 AEE AT B dFore o
23 ddEo 3o dFdozA AP 7xE
3 7}(Risk-Based Assessment) W& A3}
At

2. g ol 2AH st HIHRisk-Based
Assessment)

2.1. HEuwy
dee oen gol FER IP Y52
EL LN

Risk($/year) = 1
Frequency( Event/year) X Consequence( $/Event5

714 f1ge &4v e ez 2EEH.
A, HA A¥L Z Aveled Ade @A
ojth, ZER /HENEE EFY 4 (D& o
3 Zo] gl 2dEn.

RisK o= SZ:I( CsX Fyg) 2)

714, S = AUz HE

Cs = AuUugEd wE oI
($/event)

Fg = Augled og =
(event/year)

A¥HEst ZA9 MeE 29 13 24
A AGE AL, 27FE, Bd ) 4F
2z Ayl dis FEF NEE AL
g olg Fitd HFE 4RI ad 95
BE Ay e didte AdddE AEe tEe
24 F9A9E 780

o Oh g

22 "Horgel M

B dFdAE RN 24 S 9
AEE FAE) A8l WA 5 =ATFLIA
o] AA wdFE AYFTe A 9
d& AR Hrhol dag dHolHE wid
e FH, ud Ak, A=Y, AA, B,
mjdzlol, A (AE)ke] ATl HE PR}
ZE AAAE R FAY d¥AE Folth

_34_



AV uiEe) HEHYIE WP E AN

| oleR 63

le
v

| ANUZIR 83

]

—

| ws@n | |

seE |

\_/

| S

]

1

SE AlLI2I201 CHal Jii

¥

| FpUL B 2

Fig.
assessment.

23. Aldgle o3

7l AuE g AAET] A e Abaol
g dolEE EFste] Hrte] zkE HolE 9
Et@Ado] i Eojo} @tk W2 AU E
A
9

RFHo2 o8y A%} Eojd & gtk
% = British Gas® Fearnehough Hl 3ol A
9 +&& UEY # U¥r FEHoe)aAVE ®
13 2ol A 71A A$E :sFoHz] A,
RBI(API 58D)% ¥4+ 1/4 inch(6.4mm), 1
inch(25.4mm), 4 inch(101.6mm), Ruptured 4
Mot & Z7NE HAHFATEL B dAFAME
o2 7FA] Ataeld dlolele 5 sMEAS
ZES A3 Fearnehoughd EFME S A
sttt

Table 1. Hole size of city gas pipeline by

Fearnehough.
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1 Schematic diagram of procedure for risk
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Table 2. List of applied models to assess risk of city gas pipeline.
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Table 3. Estimated consequence radius
by fire of released gas.

EARE| AFE | dFE |3 @
100% A% | 03 1.4 5.7
50% A 0.3 1.7 6.7

AL Al 2 0.4 2.2 89

e 05 26 105

kRS 0.8 4.1 165

A& 93 0.4 2.1 8.7

Table 4. Estimated cost by release of gas.
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Table 5. Estimated loss by release of city gas considering frequency study.
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