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Abstract - Cost-benefit analysis (CBA) has been performed in order to decide whether the ILI (in-line inspec-
tion) suggested as risk mitigation measure (RMM) from quantitative risk assessment is reasonably practicable.
As aresult of CBA, we could find out the reasonable intervals of implementation of ILI. In order to assess the
benefit, value of preventing a fatality (VPF), which measures value of human life, has been used. The adequate
VPF figure of high pressure urban gas pipelines for CBA used in this paper is two billion won. As a result of
2 case studies, we found that the most reasonable intervals of ILI suggested as RMM were 13 years or 15 years.

Key words : cost-benefit analysis, risk mitigation measures, high pressure urban gas pipelines, ILI (in-line
inspection)
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Table 1. Proper VPF estimates
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A o] 7hx] of] th g A 2 -2 1 A AR 29 (hu-
man capital approaches), | & 2] AL ZH (WTA; will-
ingness-to-pay approaches), ' ©] 7 (court decision),
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Classification VPF 2009.7 (W) Remark
DOT (2007), USA $5,800,000 (2007) 4,690,362,595 PPPY & CPI”
HSE & DfT (2004), UK £1,312,260 (2003) 1,997,208,699 PPP & CPI

Road Traffic Authority (2007), W411,707,100
Korea (2006)”

2,083,237,420 (1:3.6)° & CPI

2,058,535,500 Heinrich Method (1:4)

Hawang Mt. fire compensation cost

W440,000,000~700,000,000”

2,200,000,000 ~3,500,000,000 Heinrich Method (1:4)

(2009), Korea
Francois Bellavance $1,552,525”
(2007), Canadian paper (2000)

1,630,556,614 PPP & CPI
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Table 2. Proper VPF estimates

At = 1.7 AHEste] vl §-Hl &4 & 4 Classification A CES B CES
Ak, Pipe diameter 300A (12") 500A (20”)
PF— BSI?:‘;it ) Target .pipeline length 3473 m 7.2 km
op [CAF [APA}2 mheg) EE_ RPROEY o Service l"ressure 3 MPa 3 WPa
VPF [AFdA}121S of| Blah=n]& | Wall thickness 10.3 mm 12.7 mm
Table 3. Intelligence pig operation cost
Cost of ILI for natural gas pipeline
Pipeline Low estimate High estimate
S per mi S per km S per mi S per km
Cleaning 500 313 500 313
Inspection 2,000 1,250 3,500 2,150
Operator oversight 100 62 100 62
Loss of throughput 600 375 1, 200 750
Total $ 3,200 $2,000 $5,300 $3,300
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Fig. 1. F-N curve for A CES pipelines[9].
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Fig. 2. E-N Curve for A CES’s after RRM (ILD)[9].
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Table 4. PF estimates for A CES pipelines

FHAILD o) F A 7] A S 917 Hl&-1 9] 4

Classification Time of RRM Crvim ICAF PF
Before discount first year 126,754,758 4,225,158,600 2.113
6th year 103,115,077 3,437,169,243 1.719

7th year 99,628,094 3,320,936,467 1.660

8th year 96,259,028 3,208,634,268 1.604

10th year 89,858,833 2,995,294,422 1.498

13th year 81,047,519 2,701,583,956 1.351

15th year 75,658,726 2,521,957,531 1.261

16th year 73,100,218 2,436,673,943 1218

After discount 20th year 63,702,617 2,123,420,569 1.062
(Discount rate; 3.5%) 21th year 61,548,422 2,051,614,076 1.026
24th year 55,513,151 1,850,438,351 0.925

25th year 53,635,894 1,787,863,141 0.894

10th & 20th year 97,189,259 3,239,641,955 1.620

13th & 25th year 87,219,541 2,907,318,022 1.454

15th & 30th year 80,555,403 2,695,180,094 1.348

7th, 14th & 2lst year 115,721,596 3,857,386,546 1.929

8th, 16th, & 24th year 111,058,903 3,701,963,440 1.851
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° 8 g
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1000

Number of Fataltes ()

Fig. 3. F-N curve for B CES pipelines[10].

SRR, vj#e] A= 5 &3lE PSS 2EFr] Hs
HEAZZAZ ol A 31l tiske] ILIE A Al
St 7|2 Al ol U gt A AAI A 28 2 A
FAYPENITRE SSAAFEE LAY
IL19] e &2l o] A1 7] 4+ & $13) vl &-A &
A& g4t AYPAte] AAHA FE ol §
3te] Aqkstpon, Rz A - Fo] #HelL 9
FAZZAILD A - T I = 3F
ATH(Fig. 3, 4 F11).

- 19 -

Fig. 4. F-N curve for B CES’s after RRMs[10].
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Table 5. PF estimates for B CES pipelines

Classification Time of RRM CRMM ICAF PF

Before discount first year 1,214,056,758 3,515,947,750 1.758

6th year 1,187,376,765 3,438,681,624 1.719

7th year 1,183,441,319 3,427,284,444 1.714

8th year 1,179,638,955 3,416,272,677 1.708

10th year 1,172,415,627 3,395,353,684 1.698

13th year 1,162,471,085 3,366,553,968 1.683

15th year 1,156,389,237 3,348,940,738 1.674

16th year 1,153,501,678 3,340,578,274 1.670

After discount 20th year 1,142,895,446 3,309,862,282 1.655

(Discount rate 3.5%) 21th year 1,140,464,199 3,302,821,312 1.651

24th year 1,133,652,728 3,283,095,070 1.642

25th year 1,131,534,036 3,276,959,271 1.638

10th & 20th year 1,187,938,882 3,440,309,534 1.720

13th & 25th year 1,175,541,249 3,404,405,588 1.702

15th & 30th year 1,167,393,964 3,380,810,786 1.690

7th, 14th & 21st year 1,217,521,677 3,525,982,267 1.763

8th, 16th, & 24th year 1,210,979,867 3,507,036,975 1.754
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=313 2
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