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A study on the economical life of large-diameter water pipe:
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ABSTRACT

This study develops a model to estimate the economic life of the large-diameter water supply pipeline in Korea by supplementing
existing methods used to perform similar calculations. To evaluate the developed methodology, the model was applied
to the actual target area with the conveyance pipe in P waterworks. The application yielded an economic life computation
of 39.7 years, considering the cost of damages, maintenance, and renewal of the pipeline. Based on a sensitivity analysis
of the derived results, the most important factor influencing the economic life expectancy was the predicted failure rate.
The methodology for estimating the economic life of the water supply pipeline proposed in this study is one of the core
processes of basic waterworks facility management planning. Therefore, the methods and results proposed in this study
may be applied to asset management planning for water service providers.
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Table 1. Current situation of target water supply

Whole pipeline of P city water supply pipelines
(Conveyance and transmission pipes)

Installation year 1979 1979
SP(Steel pipe), DCIP(Ductile cast iron pipe),

Category Target pipeline

Pipe type PCCP(Prestressed concrete cylinder pipe) SP
Pipe diameter 1,000mm ~ 2,200mm 1,350mm
Pipe length 55.7km 18.9km
Supply area 2 City (P City, K City) 2 City (P City, K City)
Demand 169,000m* 169,000m*

Tt ipte N 02 A (1) g oS 2l yehlis, 4 (1)
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o ﬁnmge Ni(t,) = B (EINED] (1D
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Fig. 1. Target water supply and target pipeline. 52114+ T ) BTN
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Fig. 2. Failure rate prediction model for SP.
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Table 2. Damage cost according to target pipeline failure 2000
o # Unit cost of maintenance *
Damage cost item Result of calculation § g oo
(thousand KRW) § E ™
Cpe=RC 50,613 E H
Cpp = WITP,x HH+ N,,, 81,624 -‘E .’é 10,000 -

Cpe= QN> t, % (DC+ WC) 0 H g

Cyyp = QLX WC 283 E £ 5000

or= Q<1 X Vyp 0

Cpo=t,, < TJC 6,794 o :

Cug= WIPox D= N 170,223 j ° Piplesage(vr) cor
Fig. 3. Unit cost of mainatenance by pipe age.

Al AROAAE PR Aol AHOT F
TE B, KR A axEs A "o Table 2014 & = Ql5zol, = A updo] I
W, GggAE 8 60069/t REE AstoE, HZPYSAEEST S ES(Cpo)Tt THE
A5 918l 45.8/m’e] A EJAE Stk AS 9] S Cp) HASHA] o= ASRE YER 1:}.
vty &, AZb Awjrbgo] A=shaAl sk oA o) Fig 1o UEhM AtthAabR| o] E4 T el
M Fofl AHHEH R Hg @ s Ao@ ATLYAR| AL P ATk oA Thev} gxg
AU]g-2 &= 9487/yro] who] WASHA|] FER 3t glu Ao peEte] w.gTb A F7ko] B A
7] et o 7 = Qi ol AlEshe] 2o Qe A8z EWTOJJF P AThA] o
2 e 14" gfulEe st en, ol Wk 7 gxjojet M E AER B92ere AR AR
s 1Y AEeedraaule(Cp)e 81,6241 2} slerlo] Eslad) A EE A7KE,)Q) 294]
H, T 11T A EEH( Oy 170,223 42 7rolAFel Ao ® AR o], Thio]| WE majis uhAY
2 AE gt ah7) gr= o= vepg

Table 3. Applied value for calculating damage cost

Item Application Unit Reference

RC 50,613 thousand KRW K-water (2014)
wWTP, 666.6 KRW/household/month MOLIT (2014a)

N,y 9.48 failure/yr Calculation

HH 96,734 number of household (in 2025) MOLIT (2015)

QN 70,249 m%d (in 2025) MOLIT (2015)

t, 0 h Result of hydraulic analysis
DC 12.2 thousand KRW/m® K-water (2014)

we 737.62 KRW/m® MOE (2016)

QL 384 m® (in SP, 1,350 mm) Kim et al. (2014)

QI 170,070 m%d (in 2025) MOLIT (2015)

Vip 9,948 KRW/m® KDI (2008)

t,, 29 h MOLIT (2014)

TJC 234 thousand KRW MOLIT (2014b), KOTI (2012)
WTP, 45.8 KRW/m® MOLIT (2014)

D 96,468 m%d (in 2025) MOLIT (2015)
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Table 4. Result of sensitivity analysis about social discount rate and inflation rate

Social discount rate (%) Economical life Inflation rate (%) Economical life
(Inflation rate = 2.2 %) (yr) (Social discount rate = 5.5 %) (yr)
0.035 36.11 0.010 40.72
0.040 37.62 0.015 40.31
0.045 38.50 0.020 39.86
0.050 39.14 0.025 39.36
0.055 39.67 0.030 38.75
0.060 40.12 0.035 37.96
0.065 40.52 0.040 36.76
0.070 40.90 0.045 33.74
Table 5. Result of sensitivity analysis about cost changes a3ttt oL AT ATz AAFH £H
Economical life (yr) = =E97] felide AFHEA9Y ARE B
S cd Cm 2, Athaclel 7Hg AR Teg oS mde
-20 38.94 40.19 39.86 A&t Aol vigAsirkar HekE ek
-10 39.33 39.91 39.76
0 39.67 39.67 39.67 4 7E:| =2
10 39.98 39.46 39.57 —
2 02 | %2 | 3947 B AFAAE Seve g7 geEne] 44
TS Table 5k Ao £QEE HE(C), T T :ijf’é% AHgsto] =l oA *J#‘E% 1A 7EH
= = =BG, W AE gy 0] gAHY WHAN A FHHANE
BAAL Bl 8(C), ARl o2 FAHERE mae S 9l nuS el et mel )
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G AAEY Weke AR £ 2 TS FA Ok
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