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ABSTRACT

The estimation method of economical leakage management target utilized upon planning business for improvement
of revenue water ratio in South Korea is presented and applicability of methods developed in this study is assessed
through application on site. With a consideration of revenue water ratio in application target area, estimation method
of long-term economical leakage management target is applied. Three leakage reduction methods such as replacement
of residual aged pipe, leakage investigation and restoration and water pressure management are applied with a consideration
of characteristics of site. Due to difficulty of obtaining data, analysis of cost/benefit by leakage reduction methods is
performed by applying method of leakages estimation equation among statistical methods. As a result of application,
revenue water ratio corresponding to long-term economical leakage management target is 91.6 %.
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Fig. 1. Effectiveness by leakage reduced methods(Leakage management technologies.(Fanner et al., 2007)
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Fig. 2. Concept map of cost/benefit analysis by leakage reduction methods using Experimental methods.
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Fig. 3. Concept map of cost/benefit analysis by leakage reduction methods using statistical methods.
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QLeakage = 234,407.44
+ Lrypespivr ¥
+ Liypeaniys X
+ Liypedp2y2 X
+ Liypesp3ys X
+ Liypelpavs X
+ Liypesnayz ¥

+ LTypegD4y3 X 1,43619 + LTyp59D4Y4 X 8,17344

-803.48 + Lyypespivs X 401.69 + Ligpespiva X 3,179.71 + Lyypeapiva X 34.00 + Liypeaprys x 180.74
59721 + Liypespoyt X -74.58 + Lipepays X 3240 + Liypespoys X 208.98 + Lyypeanovs X 899.46
21.50 + Liypeapavs X 786.78 + Liypeapova % 1,324.54 + Lypeansys X 212,16 + Lyypeansva % 4,622.27
169.84 + Liypespsva ¥ 241.46 + Lrypeinayt X -379.84 + Liypeinavs X -181.18 + Liypeinays X 1,245.00
7,916.00 + Lygpeaneyz X 84.96 + Liypeanays X 536.00 + Liypeanavs X 2,356.07 + Liypespay1 X -13.22
21.54 + Lypespays X 984.15 + Liypespava X 2,654.67 + Liypeonayt X -74.94 + Liypeonays % 215.70

Material Diameter(mm)

Typel: Steel pipe(SP) D1: 15-25

Type2: ductile cast iron pipe(DP) D2: 30-50

Type3: Stainless steel pipe(ST) D3: 65-200

Type4: Galvanized Steel Pipe(GP) D4: 250-1200

TypeS: Poly vinyl chloride pipe(PVC) Year(yr)

Type6: Cast iron pipe(CIP) Y1: Under 10

Type7: Polyethylene pipe(PE) Y2: 10~20 <a] 7>

Type8: HI-3P Y3: 20~30 o

Type9: Etc Y4: Over30
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Fig. 6. Results of cost/benefit analysis for aged pipe replacement.
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Fig. 7. Results of cost/benefit analysis for leakage investigation
and restoration.
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Fig. 8. Results of cost/benefit analysis for water pressure
management.
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Fig. 9. Establishment results of long term economical leakage
management target.
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Table 1. Cost and benefit according to leakage reduced methods for long-term economical leakage management target

Reduced leakage Cost Benefit Total benefit
Leakage reduced methods g
(m*/yr) (won/yr) (won/yr) (won/yr)
Replacement of residual aged pipe 380,399 203,799,713 277,957,668 74,157,956
Leakage investigation and restoration 93,989 13,241,850 66,151,907 52,910,057
Water pressure management 185,612 47,872,595 138,015,979 90,143,384
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