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Abstract - Recently Urban Gas Business Companies have been allowed to construct
High Pressure Natural Gas pipelines, if they adopt the Risk Reduction Measures(RRMs)
recommended by Korea Gas Safety Corporation(KGS) after safety assessment. This paper
presents a Cost Benefit Analysis(CBA) method, when KGS performs safety assessment and
recommends RRMs to Safety Appraisal Committee, to help the Committee make judgements
on whether the proposed RRMs are reasonably practicable. We carried out quantitative risk
assessment to high pressure natural gas pipelines as a case study and analysed cost bene—
fit for the suggested RRMs. In conclusion, we found out the presented CBA method using PF
was proper in Korea.
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Table 1. Incident Scenario[2].
Incident Type Hole Size Leak Time
Small Release 25 mm 20
Medium Release 100 mm 10&
Large Release 300 mm 5%
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Fig. 1. QRA Procedure[2,8].

Table 2. Failure Frequency based on failure causes and hole size(EGIG, 1999)[34].

. Failure frequency Percentage of total Percentage of different hole size (%)
Failure causes 1/ Km) fail (%)
vear ature ratelso Small Medium Large

External interference 3.0x10-4 51 25 56 19
Construction defects 1.1x10-4 19 69 25 6
Corrosion 8.1x10-5 14 97 3 <1
Ground movement 3.0x10-5 6 29 31 40
Others/unknown 5.4x10-5 10 74 25 <1

- 23 - st 7kAskE] 1] A|13E A35 2009 62



Leak Ignition Delayed
ignition
Small scale T Jet fire
.I, Flash fire
toss
Large scale .[ Jet fire
s & Flash fire
% Material
Rupture Jet fire

—®

Flash fire

L—i Matarial

Fig. 2. The ETA of natural gas incidents[6]
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Fig. 4. Variation of PF according to increa-
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Table 3. PF used in UK[9]

Regulations Year PF

Control of Legionellosis Regs. 1990 26 - 85

and ACOP
Gas Safety (Management) Regs. 1996 14 - 17
Adventure Activities Licensing 1996 54
Confined Space 1996 1.0 - 22
Railway Safety 1999 |71 - 105
cpr= G = (LN, 1)) ©)
L(APLL) roge

CPF : Cost of Preventing Fatalities

C : Cost of implementing measure( £)

L : Estimated lifetime of pipe(years)

PLL : Potential Loss of Life

APLL : Change in PLL following
implementation of the measure

(fatalities per year)

N~ : Number of fatalities at a frequency of f, or f,
fi, f, : frequency per year
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Table 4. Correction factor according to pi-
peline design information

Pipeline Desi
Classification tene ?Slgn Factor
Information
Depth of
epth of Cover 15m 054
(KDC)
Pipeline Diameter &
300A, 10.3 0.2
Wall Thickness(KWT) i
Pipeline District
Suburb: 3.16
Location(KPD) Hburbat
Line Marke 1.00
Third Party Failure e arker
. Marking Tape 0.91
Prevention .
Measure(KPM) Steel Plate 091
S Surveillance 091
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Table 5. PF and PLL after RRMs

c/s ILI ILI+C/S
PLL 297x107° 3.46x10° 2.71x107°
PF 0.7 4.2(0.64) 163
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