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A study on the evaluation for variation of revenue water ratio
considering water supply area conditions and the development

of proper cost estimation model of project for improvement of
revenue water ratio
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ABSTRACT

In this study, we analyzed how the revenue water ratio(RWR) is affected by changes in conditions of the water supply
area, such as the ratio of aging pipes, maintenance conditions, and revenue water. As a result of analyzing the impact
of pipe aging and maintenance conditions on the RWR, it was confirmed that the RWR could be decreased if the pipe
replacement project to improve the aging pipe ratio was not carried out and proper maintenance costs were not secured.
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It was also confirmed that an increase in the revenue water could be operated to facilitate the achievement of the
project’s target RWR. In contrast, a decrease in the revenue water due to a population reduction could affect the failure
of the target RWR. In addition to analyzing the causes of variation in the RWR, the calculation of estimated project
costs was considered by using leakage reduction instead of RWR from recent RWR improvement project cost data. From
this analysis, it was reviewed whether the project costs planned to achieve the target RWR of the RWR improvement
project in A city were appropriate. In conclusion, the RWR could be affected by variations in the ratio of aging pipes,
maintenance conditions, and revenue water, and it was reasonable to consider not only the construction input but also
the input related to RWR improvement, such as leakage reduction, when calculating the project cost.

Key words: Multiple Regression Analysis; Project cost; Revenue water ratio(RWR); RWR improvement project

FA0f: CISSHEM, AlgHl, F+8, RT3 Al MY

e L
H—‘
ok
o
r

S

A AL, AR FeetdolA e B fo
85% older dAste sid g S
2 3tk (MOE, 2021). AMGS$8ias B3 94
2A5H7] flsto] oy ], sE=ART] AGH],
AL B, e de] A3 5 odEt Gee Al
A e 2este] sk "ok

SHAIRE ARATGA G ool wEh fa Al
ol 2gbo] EEbA AR 3 dol=Tt ol
AL, A F' o]F ARIS AHEZ 7I7EeE A
W& #ddo] oAl & o] fgof o

=

A

S

filo
1
e
4 to du go
4 o B omo ob R o

e WA A ATEE A olslEAA 1E Aol
WA 5 gtk AR 2719) S48, e F g, B
o YA B e AT Ar] oAe Aol w

1‘/_]-

o
o golstol BE G548 DAL A% A 53

olE7} St e Eak Al B2 Al BE 4

71 FQE AEA, ARQA, ARE S met fo
T Hso] Bt Aol ot g N &
£ Aoz SHs] ol Afole FEARIA
OF AFdRYA; 7he] Aol whAysty| = gtk

wheba =% Al Fuaby ol $ AuES 7|3
Sl skl A 214 g9l whE e IF
= BEY 5 Qe 7Ieol Basith o 7|E vt

o
l_r
o
ox
4>
e
of
ox
Iz
~
ad
2

-
r
re
n)
o
ol

o
pau)
lo
U
N
=
-

o

L0
2
il

==
K
T
ol
ok

Sb R o roh b i

bol
%
iy
Mo X 2 @
4o
o 2 A -

G
I
q X
> 1

o
=
fu
do
by
dr

2y

rlr o
of
o
o
ot
K
Z o ol xox % @

>
2
ofi
fu
ox, P

ol mlo

P o
4
o
=
9 9
o
>

H Jo
ox

1o ox
o
z
{1
R

=
o o
o

N
o oX
=
4
4>
)
>
dz o
-
w©
1%

I
4
%
rr

21 98

e TPl e reawe] vles

AT Aotk wheta
71717,

olek. $4

o
Al
oft
Jo
>
o
>
k1
rlr
Jo
RN
[ P
N ol fr

4
o
o
ur o
)
N
=
=
fr
s
o
N
e

by
ot
filo
)

N

N
>
X

BN
N
2

O
rE oX

ofh mN Ao ot A ofN fu

¥

1

>

jind

ofo

N

ox Mo 953
l‘lo Flr OH
s o
= X 4>
it

N,
o o
>
N
fr e g

o N
4
N

2oy

o o g o 4 "
Ry

s
+F
1
r
oL
B
)
r
L)
>,

~ Tlo
Eé :10
=

=

5

Hol=Sel| 437 d A 6= 2023E 12



e Aty 5 w5 Ay Fujat

oA ATAER AFGE T ek g, oA
tl2o] S Al2ge] it HHx|
£y AFREAL GASEA|YE vty el Al

00
TT =

=
(e}

O XN O
ey
= £

b B orr @ o

Al-8-(Real losses of system input volume) %
(Volume of non-revenue water as % of system input
value) S AFES}7|= Stt) &FX|4WF IWA(International
Water Association)o]| A= o] 3t =3 ¢|59] AR H
Ao - g Al2E AAA Boole A % A
gk o) - g Alase] SRR BRFIE ARG
o= EA7} tial AAEFL QT (Alegre et al.,
2000). ESF Lambert et al. (1999)2 @22 jeldH
B A8 U Aoele] GRS wol o
2 kg gheha ekt
Seap 27004

gl uf

A2 i #Sdsk Aok
A A AFHIHMOE, 2021)

AL o ATAES AT BT FRSE
oo FAMMAER BEY f48, B2 gy
9, SAAMES, BE4A, G7E PulE, BB
SRR E, SRR, ATEYE 52 8T
SRS stk §4e2 A ARAER B85

N

g ohEe 1Hoshr] 98] Koo et al. (2015)
S T gle Ty HEE g9
HE7He S SRIge s JASHAFEANY F
229.9] 3HAA Akt AL YA =

—

r{n: r

3}
=

e
=

Pressure
Management

// Unavoidable Level /"'
/ \ of Real Losses /
[ speedand Quality of \,
\ Leak Repair

Active Leakage
Control

Economic Level of Real
Losses

Potentially Recoverable
Real Losses

Pipe and
Assets
Management

Fig. 1. Water loss management(Lambert et al.,

Current Level of Real Losses

/ \
/ Errors throughout
{ Data Acquisition

2001; Rizzo et al.,

2ol ]x|e} Abgkglo] AbgSo] AT fad
oo] ZFaEI f4go] At @atol WAISHA

5L 324 YElTE (Koo et al., 2015).
B2 ool B fAwe oA
£ SFRAE B BAstel ALK

I, §45ae] W] B §4g ek 4 A=
Ao Gedosy §48 AT A 43

=
% U PEEAY FRAYFS T A BEY 5
Ze AHsks Zol Basth UEUF Fawek
FRRAL BT T, =T P 52 B9
S FLEDE F FEYl YaEE, YREAY
FaAE FRAGF ATRY, AW BRSY
A &
oA

it offt
T2

Fanner et al. (2007)2 =27l o2 Z=obA 7t

A, mA), Feae] =9 F8 A, B

b T T T =y

el =53 w A, DMA(District Metered Area)
29 & AN oFL Fig 29} To| Ate] 52
of ueh RA] 8N W EAle A7)
T AARE °E itk

T =
Water
Meter
Errors

Current Level of Apparent Losses

/

Economic Level

/ . \
of Apparent Losses /  Errors on estimate \

of Unmetered )
Consumption ’,"

Process

Unavoidable Level
of Apparent Losses

Unauthorised
Consumption

2007).

pp. 409-423

Journal of Korean Society of Water and Wastewater Vol. 37, No. 6, December 2023

411



2 A AR 4

AP El Tyt

No Active Leakage Detection

I Macro-Level Pressure Reduction

I Removing the Backipg

Level of Real Losses

I Improving |Speed and Quality of Repairs

I Regular Sounding

Ontine DMA Metering

Micro+Level Pressure Reduction I

Infrastructure Replacement
e —— )

Fig. 2. Portfolio of leakage reduction(Fanner et al.,

F50] ol ol A,
Kim et al. (2007)2 A

e RS o, FaEal 2 B, ol
FH], AR aA] 59 o3l we s Al
= 2% vk 9ok Kim, 0122 gujA 1))
=w HABYALE FSAAY] A
EQu g3 ST RIS BHst0] A4 2
e A o ATOAR ol E b
S A FAEl ol B AN o 9

-

J:;'o‘j_l

|z 2 rE oox fov i X

W o g >

g3to] AlF7IaA|,
4, SHileani] so= A
AlstRom frad Alal ARl His) 924
= AAIsH] feESrhee] ti s34 S AH
SFAT

= O A7IAolal BAA] Aidel i

Koo et al. (2011)°] AAA F4gy X
T ZﬂJ— ARist oAl o e

o) g AL AAB
ol AlS Bl ©IAAA, E717
AAstct. Cho, (2013) tho] 3l
4~ZHNRW, Non-Revenue Water) 7+

Wi

E

L
n}LHU
i & o H1 o U

.2
43
o 1o

:N-'.

4 e
r
o
=
By

e 4r ok r{rf A
[ell}

m -1

Y

)

T

a1

Time

2007).

& adte = N - oA, 5
E—TL AF71 A, e com 2
o, e =y ngol Af
"‘Oﬂ et A2 Y - HA 22 B4
Z=Z2(ELL, Economic level of leakage).S.
= AlskA
oA ofs) BaATE FUEe] Sue
& Aot Ad+E5 Ut} Mutikanga, (2012)= =
£ABEE g AN AL ANl o
712 YAFEA  EA(MCDA, Multi-Criteria Decision
Analysis)®]  3}LpQl A1 9 2231 H (preference
ranking and organization method for enrichment
evaluation, PROMETHEE)S- AF8-35}o] o Lo AFR]| & of
L ouiEenE oA 9 gt SagoR 4
Fojof s A A|SF Tt Troyani} Morais(2015)% &
=017] A% fAlde] AqAEA U A
st7] S8l 5 71 GAHEE 249 skl AEA
71&  AYA| 7 Wl (elimination et choice translating
reality, ELECTRE)S A&35}o] G-X|8e] H59 A
8941295 AT,

A0
===

029 FHuEHol oJgkolxle] sk o3y} wo]
o|FojA grou} o] FRFUAE Tt AAGARGH|

Aol Tet AT mEE Agoltt.

2.3 7=
ol A

4
FEAYL APASE AhstAle] 5 94

dotrEstg|| A 37 H Al 6= 20239 128



719l - el a3 2R2- S

A ARdRl= AN Qlste] H]-g2 A= Zlo] = REGst7] 18l Eq. 13 ol 155 S5A+= 4
Aoy ARFHY e AL 3FE deEEdd 85H=S shich
S7HE ol &St FFE AFYHIE AHShL, ol A Eq. 1278 54 e AL AL AHefabedn]
Aste] NFAIGH = B-gstal Qlok Ae=dy 2 £ AR5 feide AATEolA SERE7F
AEAl Ay 5 9 [fAEE] 2EAFAHAA A o] S(A R e AR AT
(MOE, 2010)| A= AFgH] 4o = A f45 o] Aikgre Ftstofof st ARAozs Ay AR
= @A e FE el Uittt 2ARE olE sh= Zlo] EtstER a9 tigkS AR o ok
3 S AASHA e, 2HE A 2A FAS AA, AR EH FERFTEA 1% G2 T
2 el SR TR AT ARl B e & Ao SR|(Ad R e AR et
A&t Eq. 13} o] AAIRE vF Qi A a3t i AR SxasE
THA] A4behE A ARRIE APEE = dok =4,
y=1.08x "™ < 1.5 (1) o] = Mt BASER Ay Al
28 5 9 FA ] 122954 A (MOE, 2010)
A71A,  y - GRS DY RE(%) T of ZFFANE EE AMESEY] HIMPEE 4 ok
A1 B (I 2)/%)
. . O O 0
rEe 3. iy

Eq. 12 2009 7] K-water®] 127} A|WA =0

e T agode 239 242 2890 BE W
S S S =] =

AT £AREE AN Soto] AN A A g gy gAwe o, feee WS S f08
TE Al S FATHSLTE BEU AL o wAg wush $H2RE BR2 458 AL
AA Abdrlel High A4 A3k Fig 33 L A :

Fig. 39] A35 vl o8 A 883t .
AolA aefshA] fgh Bojargdn] 9 Apg e H] &

Unit{Leakage Reduction/RWR) Cost

1000

ko)
&
. 800
r =
i .
T *
235 600 /
3
25 y = 1.0794e0.0745%
r =
Q=
2.2 400 .
T2
L)
) .
IS
5 200 _ o

0 i . . I

30 40 50 60 70 80 90

RWR(%)

Fig. 3. Unit cost by leakage reduction/RWR(MOE, 2010).

pp. 409-423

413

Journal of Korean Society of Water and Wastewater Vol. 37, No. 6, December 2023



ks
L

| A OIS Tft R4 WS 2A U Y 42 A0 AR 4 2

The Analysis of the Effects of The Establishment of
Goal Water Supply Conditions on Project Cost Model
Revenue Water Ratio
' v v |
The Effect of The Selection
Ratio of Aging The Effect of of Influence The Application
Analysis Pipes & Variation of Factors for of
Maintenance Revenue Water Calculating Inflation Rates
Conditions Project Cost
. v -
Application The Review of Application of The Review of Suitability for the
to “A” City Variation of Revenue Water Application of the Project Cost
to “A” City Model to “A” City

Fig. 4. Schematic diagram of this study.

S B g AL AMRE Hd2 2 iEF AR
vl AHE SR Bde skl AA e Al
Aol SRE Y AAE Ao R ARdE| o A A
= HEYT & dFolA 9 Tt 89l e o
T AR B AAAE AR o] digt A4S

£ AFoAL BE wFoh WY fABY ojo]
Fge nAL P G45F WE] F5
HAE Qare A

F 2S998 20199 A AeEEA AR
£ 712 dolH® &gt F39 24& FHs
o} 239 54 A] Table 13} o] & - ojx] o1,

st517] 9isto] AXS Ao R T Eq. 20 whet &

Table 1. Variables to analyze the relationship between wtaer supply area condition and RWR

Variable Water supply area condition Unit Variable Type
Metropolis Categorical
City - Variable
County (Yes=1, No=0)
In%?;f;jgnt Aging Pipe ratio %
Maintenance Cost by Total Pipe Length Thousand Won/m
Maintenance Cost by Aging Pipe Length Thousand Won/m Scale Variable
Maintenance Cost by Leakage Thousand Won/m?
Depep dent Revenue Water Ratio %
Variable
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Table 2. Collection data on RWR improvement project costs in 20 counties

o Total RWR Improvement Item Cost (Unit : million Won)
District Project Cost Pipe Replacement LeakageR g)e;ierctlon & V?]girs supp\}\(’a(r)rrllf(:zltary
county 1 25,419 17,202 2,928 4,586 703
county 2 24,135 16,859 1,798 4,752 726
county 3 16,787 10,754 1,431 3,990 612
county 4 23,405 14,684 1,456 6,581 684
county 5 30,377 20,869 4,028 5,387 93
county 6 22,809 15,679 2,926 4,131 73
county 7 17,922 12,264 1,976 3,618 64
county 8 16,195 10,427 2,228 3,488 52
county 9 17,015 11,323 2,094 3,543 55
county 10 17,213 11,684 1,920 3,551 58
county 11 24,336 16,688 3,488 4,092 68
county 12 16,662 11,790 1,736 3,084 52
county 13 12,620 8,472 1,272 2,830 46
county 14 11,567 8,643 792 2,095 37
county 15 14,742 10,602 796 3,295 49
county 16 23,708 17,449 2,500 3,692 67
county 17 15,700 10,751 1,290 3,610 49
county 18 15,598 10,869 2,418 2,267 44
county 19 12,720 7,743 1,410 2,758 809
county 20 18,080 13,610 1,929 1,805 736
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Table 3. Details of RWR improvement project costs in 20 counties

Leakage Detection & Repair
Target Pipe Leakage
District Leakage Replacement Leakafge Leaka'ge Detection(km) + 0.36>'<Leakage
ReducStlon (km) Detection Repair Leakage Detectlon(krr.l) +
(m”) (km) (EA) Repair(FA) Leakage Repair(EA)
county 1 2,283.5 52.6 756 708 1,464 980
county 2 2,375.4 49.1 464 435 899 602
county 3 2,036.1 35.9 357 358 715 487
county 4 4,054.3 46.78 360 368 728 498
county 5 2,148.1 75.1 1,007 1,007 2,014 1,370
county 6 1,158.0 63.1 769 694 1,463 971
county 7 1,233.8 41.1 494 494 988 672
county 8 742.4 40.4 557 557 1,114 758
county 9 1,356.3 38.8 523 523 1,046 711
county 10 1,696.7 39.3 480 480 960 653
county 11 827.6 65.0 872 872 1,744 1,186
county 12 673.5 34.8 434 434 868 590
county 13 1,155.4 30.5 318 318 636 432
county 14 594.1 21.3 198 198 396 269
county 15 1,200.3 21.7 222 176 398 256
county 16 1,495.3 46.7 625 625 1,250 850
county 17 723.0 56.6 184 600 784 666
county 18 1,106.8 48.0 258 980 1,238 1,073
county 19 2,040.6 27.9 309 500 809 611
county 20 1,219.2 43.4 500 500 1,000 680
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Table 4. Independent variables scenario considering RWR improvement project details

Scenario No. Independent variables considering RWR improvement project details

@ Target Leakage Reduction(Thousand m?)

2 Pipe Replacement Length(km)

@ Leakage Detection Length(km)

@ Leakage Repair(EA)

@ Target Leakage Reduction(Thousand m®)

2 2 Pipe Replacement Length(km)

@ Leakage Detection Length(km) + Leakage Repair(EA)

@D Target Leakage Reduction(Thousand m®)
3 @ Pipe Replacement Length(km)
@ 0.36 x Leakage Detection Length(km) + Leakage Repair(EA)

Table 5. Scenario for considering inflation rate for RWR improvement project cost

Scenario Inflation rate for RWR improvement project cost
A-1, A-2, A-3 Inflation rate not considered
B-1, B-2, B-3 Convert to present value in consideration of inflation rate

Table 6. Consumer prices total index(KOSTAT, 2020)

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Consumer Prices
Total Index

91.1 94.7 96.8 98.0 99.3 100.0 | 101.0 | 102.9 | 104.5 | 104.9 | 105.4

Table 7. Scenario for the estimation of proper RWR improvement project cost estimation model

Scenario Target Leakage Reduction
C1 Initial Water Supply X (Target RWR — Initial RWR)
C2 Current Real Leakage Reduction
HFHom AdE 2ds gt AA fee FE ke RS AASHIT S39 24 A =
AL ARiol 3= A" AAlof Table 794 A|AI5t= o] e dAdE S Z838H%aL, o Eq
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1747
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A= FEFS B4 Yste] 20199 7)1&E = 161 X, ] 0?]-‘-?~(yes=1’ no=0)
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Table 8. Multiple regression analysis result to analyze the relationship between regional condition and RWR

r\
O

Non-standardization Standardization . L.
: . Significant covariance Statistics
Item Coefficients Coefficient t -
Probability
B Standard Error Beta Tolerance VIF
Const. 78.242 2.069 37.818 .000
X -11.294 1.775 -434 -6.364 .000 511 1.958
X, .276 .054 .336 5.141 .000 723 1.383
X3 -.198 .061 -.193 -3.246 001 937 1.067
Xy 8.847 3.532 .148 2.505 013 522 1.914

100

R=0.6986

80

o
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Fig. 5. The result of correlation analysis between real RWR

and calculated RWR.
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Table 9. RWR variation according to revenue water variation (A city)

Status Revenue Water Supply Water Leakage RWR RWR Variation
(m’/d) (m?/d) (m%d) (%) (%p)
40% Decrease 7,573 12,101 4,528 62.58 -11.02
Current Status 12,622 17,150 4,528 73.60
40% Increase 17,670 22,198 4,528 79.60 6.00
- EH, UL A2, B2k kU4 ofk B
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Fig. 6. RWR variation according to increase rate of revenue

water volume.

@ 4 9t

42 Y 948
O A0

U 207] A ARA| A =8E f4& Al AR e
W&k AFYE]E RS EUE AFYH[o tiste] A}
d A7 e =M ES LESHA] e Al
el e Aet E7HEsES 1LeskeE Alue| 2 B w
2 A F4& AL ARY] AP edS Jhdet Axt
L Table 10, Fig. 73} 2t}

Table 10, Fig. 70| Wepd viel Zho] M= Aufe] @
oA AARA = 075 oo R A YERor, Al
]2 A-13} B-19] 9J3f] =&3t 3RS 247
S 747} 0913, 0.909 2 AU A9} BojA] B3
g FRd F MY =2 S yeERdoh o 49
A SHHE Fead] Aa(x)e JAASTE S5
(o g2 e wet e oy fagrt B
255 AHIE 0B =9 LF7 7 HAS
of wEpA] AlUE] L A-lo] ot S A A}
dulE HESV| o= FHES mPor FoEch

M AMEH| AFY 2 i

A2 A3, B-3 mdllo] 2 ARgIR|E 4 st7]of
7P AAEE Ao wobEch

gh, el AN Al A8k thekRt A oMY fr
& AL AR A7 Aelsted, Abda=d A7)
1 gart gls Aos g
e} olofl wet 27HsES A8 AuEle B39
Y S7MSeES LA o2 AlUE e A39]
RS vlagt A, Alvte] e B-3of ofeh wdlef A
A7 Alue] e A33F Hlaste] ArjH e W
AR YEtol, E7MdsES st dA7HA
2 Phibste] vk Zo] | Hol B B3 AlLtE]
20 wHlg 7FEoR HA AAA +RHE frd
Al Abde] Arlw] A4 A=l 285kt

o

HE 72 M AlgH| 4 2ES

AlgH| HEd ZE

4.3

zast

G AT AL 2T AA ALdulo) A4
Aw3t7] §18) B3 Alvke]oo] ofat mele] gleiuis
24 RpARF] Hatel 71E ADAE Yeshs
Aot Ae FRT TN YeAshs A% Ao
2 PREEL Qe 08 483 Ziks the Table
13} 2o,

S, AR HApeAaY 75 L g
2 EEATAANA AN ] 34
Wt Hske] AA9] ARIHIS] 2 A4S Table 12
o o] AESTE.

pp. 409-423

Journal of Korean Society of Water and Wastewater Vol. 37, No. 6, December 2023

419



| BAAY OIS Tals 948 HS

[m]
L

M

5 8 2 Q48 D ARlH| A 2

\

hid

O
O

Table 10. Results of development of proper RWR improvement project cost estimation model by scenario A and B

Scenario Project Cost Model R?
Y=4043.9+1.9899.X, +198.03.X, +11.055X; —4.1360.X,
Where Y = Project Cost(Million Won)
Al X, = Target Leakage Reduction(Thousand m?) 0.913
X, = Pipe Replacement Length(km)
X; = Leakage Detection Length(km)
X4 = Leakage Repair(EA)
Y=3682.4+2.4125X, +146.78 X, +4.9632.X;
Where Y = Project Cost(Million Won)
A-2 X, = Target Leakage Reduction(Thousand m?) 0.839
X, = Pipe Replacement Length(km)
X; = Leakage Detection Length(km) + Leakage Repair(EA)
Y'=3503.770 + 2.252.X, +232.237 X, +2.442.X,
Where Y = Project Cost(Million Won)
A-3 X, = Target Leakage Reduction(Thousand m?) 0.804
X, = Pipe Replacement Length(km)
X; = 0.36 x Leakage Detection Length(km) + Leakage Repair(EA)
Y'=14020.856 +1.975.X, +193.991 X, +11.438 X; — 4.439.X,
Where Y = Project Cost converted to present value(Million Won)
B-1 X, = Target Leakage Reduction(Thousand m®) 0.909
X, = Pipe Replacement Length(km)
X3 = Leakage Detection Length(km)
X, = Leakage Repair(EA)
Y=3643.012+2.417X, +140.424.X, +5.071.X;
Where Y = Project Cost converted to present value(Million Won)
B-2 X, = Target Leakage Reduction(Thousand m®) 0.828
X, = Pipe Replacement Length(km)
X; = Leakage Detection Length(km) + Leakage Repair(EA)
Y=3456.517+2.259.X, +230.871.X, +2.313.X;
Where Y = Project Cost converted to present value(Million Won)
B-3 X, = Target Leakage Reduction(Thousand m?) 0.791
X, = Pipe Replacement Length(km)
X3 = 0.36 X Leakage Detection Length(km) + Leakage Repair(EA)

Table 120] UFER ule} Zvo] B elgtolA] gt s, w27 ESE
A ApQlu] AR AE FeAES deus 8 BEYRANY e g5
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Fig. 7. Comparison results between actual and estimated project costs by proper RWR improvement project cost estimation
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Table 11. Result of estimating the RWR improvement project cost in A city according to scenario C

Target Le.akage Pipe Replacement 0.36>.<Leakage Project Cost
Scenario Reduction Length Detection(km) + (Million Won)
(Thousand m®) (km) Leakage Repair(EA) W)
(X4) (X2) (Xs)
c1 9,403 134 1,088 58,154
(Planned Target Leakage Reduction) ’ ’ ’
2 7,327 134 1,088 53,464
(Current Real Leakage Reduction) ’ ’ ’

Table 12. Comparison of estimated project costs between existing model and the model developed in this study

Project Cost .
(million Won) C'OI’I:IpaI‘ISOIl
- - - (million Won)
actual project cost estimated project cost
Scenario
[001213512 to This MOE
2010 Study Guideline (B)-(A) (B)-(C)
present value) (B) ©)
(A)
C1 58,151 57,162 3,615 989
(Planned Target Leakage Reduction) ’ ’ ’
2 48,607 54,636

(Current Real Leakage Reduction) 53,461 27,997 1,175 25,464
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