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Abstract: Ductile iron pipes are widely used in domestic water supply projects. Referencing the
international standard for the Life Cycle Analysis and Recycling of Ductile Iron Pipes for Water Applications
(ISO 21053:2019), the whole life cycle cost (LCC) of ductile iron pipe for water supply is proposed. Based
on application data from ductile iron pipe engineering projects in China, the calculation methods and key
parameters of procurement cost, operation cost, network leakage and accident repair cost, and end-of-life
cost within LCC calculation are clarified, so as to enhances the scientific accuracy and reliability of LCC
calculations for ductile iron pipes, and provides reference for LCC calculation of other types of water
supply pipe.
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Fig.1 Fitting curve of ductile iron pipe cost and

comprehensive procurement cost
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Fig.2 Repair costs of ductile iron pipes of different

specifications per accident
2.3.3 FBWNA
AR T A B 455 DR 38 T R0 O 0 R IR
Pl A KB B T, HASE AT
M, = DyP (L, + V.)U, (8)
KM ARSI, J6; DRt s R,
W/(km-a); P oNEE B, km; L, R IRK &, mY
U5 VR R FH K S, 24 HH BRI i ) 452 7K B J5i [r) R
I 5 BEAT o, ARANTT ZRARTEA L, mYK G U, K
Hr, ot/ m’,
10 3o A B ] N 22 M Ok 2 R 3K A B kA T K
CEORERTA Th K SO R B I [E]  7. 7 b, 4
(ERESERBOLINE T ey S e

®1 FREEKEHHRETFHRARERRKESZITER
Tab.1 Statistical results of average single accident leakage of ductile iron pipes with different diameter m®
B DN400 | DN500 | DN600 | DN700 | DN800 |DNI1 000 |DN1 200 |DN1400| DN1600 | DN1 800
SRR R K iR | 975.33 | 1466.67 | 2 141.56 | 2 388.00 | 3 267.33 | 4272.00 | 5 657.78 | 7 326.67 | 10 064.78 | 11 713.33
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Tab.4 Statistics results of operation cost from 2006 to 2022

Bty AR (A | I U 5% o joy, | BEHIRIEIS | ARE LA S
Py (m*s) H/m  H/m IK IR % | B TIRE 1% Fhed ) | [FE-(kW-h)'] AFEIBAT AT
2006 0.015 1 34.29 35.5 75 80 24 0.626 3 1637.03
2007 0.017 6 33.98 35.6 75 80 24 0.626 3 2557.02
2008 0.018 8 33.44 353 78 84 24 0.626 3 2 880.53
2009 0.021 4 33.01 35.1 78 84 24 0.626 3 3 668.29
2010 0.022 6 32.61 34.8 78 84 24 0.626 3 4 069.91
2011 0.026 4 32.23 34.5 78 84 24 0.626 3 4921.68
2012 0.028 9 31.01 334 78 84 24 0.626 3 5675.37
2013 0.030 1 30.50 33.0 78 84 24 0.626 3 6 194.69
2014 0.032 7 29.59 32.3 78 84 24 0.626 3 7 274.64
2015 0.0352 28.35 314 78 84 24 0.626 3 8817.12
2016 0.0352 27.93 31.2 78 84 24 0.626 3 9453.10
2017 0.036 4 27.73 31.0 78 84 24 0.626 3 9790.71
2018 0.0377 26.73 29.4 78 84 24 0.626 3 8269.92
2019 0.0389 26.83 29.6 78 86 24 0.626 3 8 659.46
2020 0.038 9 26.73 29.3 78 86 24 0.626 3 8034.23
2021 0.040 2 26.53 28.9 78 86 24 0.750 0 9 158.55
2022 0.042 7 26.73 28.6 78 86 24 0.8100 8292.25
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Tab.5 Maintenance cost
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2018 4F 0.0137 4000 6920 6325 6 000 21913
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Tab.6 Calculation results of LCC from 2006 to 2022

5 | R | BTG | 4ir AT | MR SRR | RO KR | 48 AR | AR K A/ Gl S A A
’ a | Aot |(FrEME) ST FTEME) ST | QR km™ ™) | AETHOT | G3HOC | GEm™) AR BT
Bfd| 17 4345333 135028.75 122 237 0.010 5 6920 6 000 1.73 |3 606 626 | 995 972.75
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Tab.7 Calculation results of LCC from 2023 to 2055
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I AR/ HEE J AR/ _

| L‘jff ACTI | AT | %Ik ijﬁﬁ E;’?‘ BT | AR

{E)/F7E | {H)/AJ6 | km™'+a™) JI7G

2023 18 434.53 0.85 0.63 0.011 0.01 0.060 356.32 102.67

2033 28 434.53 0.85 0.63 0.023 0.02 0.014 312.86 161.19

2043 38 434.53 0.85 0.63 0.050 0.05 0.029 269.41 220.01

2055 50 434.53 0.85 0.63 0.127 0.12 0.074 217.27 291.49
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Tab.8 Calculation results of LCC for 100 years of pipe age
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2105 100 | 434.53 0.85 0.63 2.961 2.79 1.71 0 6.6 660.27
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