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Abstract

The paper describes a design methodology that can select a proper reliability factor and apply the selected reliability factor into the real
water distribution system, Reliability factors which are used for the assesment of water supply networks, can be categorized by a
connectivity, a reachability, an expected shortage and an availability, Among these factors, an expected shortage is the most proper
reliability factor in the aspect of economic evaluation, Therefore, the expected shortage is applied to draw a water supply reliability into
Changwon water supply systems, And the economic pipe diameter can be determined as 600mm for a connection pipe in the pipe
network from the estimation of the expected shortage, Also, a quantitative effect of the connection pipe can be expressed in terms of the
reduction, which is estimated by the expected shortage of 30,269m from 68,705m at initial condition to 38,436m under the connected
condition with the diameter 600mm pipe.

Key words : Reliability, expected shortage, water pipe network

FAlof: A=Y, F52 IR, dsnid

1TME
Ao mEsle] xFd ) e Fga|sEe
FeuEte] FEAPdZ 19009 2 AF =UE 945wl s ge @y wy g ujgs] 52
ofF, =7k Y] 9 wAVIE AA @Al mald A4y w: 58P Agsis Fe3
o2 3ot EVI= fElut Hx:O] ARl Aol e 3 Bzl Hlge S

Aol HAd(12,500m/do] AP 1908dF  geapde wdel A ZaAE ujgo oF 60 %

Bl 194537MA 2 & = 9ler, 1960 k=AY oS AABHY, EFF o AQFEE dUA] v]E
olF- AE A THVIA 199037 A=AFA o AgodA] Bl&e] oF 80 %D xFA|FHHSarbu,

Aol mYs= 5 FEURRe] AR WIS 009). o]2fdt a3k AlzElo]|yk X3l wjdE
Al S Awstlov, AR FeAgA o] Qlo] Sto g HA #HAHA = WRE F8

*Corresponding author: Tel: +82-42-870-7501, Fax: +82-42-870-7549, E-mail: juhwan@kwater.or.kr(J.H. Kim)

249 |——



Joumnal of Korean Society of Water and Wastewater
Vol 26, No2, pp.249-256, April, 2012

g3 S ffE GIARE dA % o}

——] 250

‘75:4;"]‘:} HZ FA|AellA
o7 Qg g +

G ASHeR 2 H9E doTln D, B4

2, Jife| 75

S el HRAAe] A=e] Ade A
& EY% e W8 Faonel ATe BE
PINAE ol wirEgel YA o},
AFAE RIPIF Y dsie) @
2

SR iEY. FEFTIRAE 2881l A
2 o2 A= REEE A5l AHdow
Mag $ AES s sz 3& sk del

o2 Wit wis

o Arael 458 A o A7
AR A ALssHs Aoln Aokx
o

7 gl $F2 A HgrTolgololol

ah= Zold Ha slgrel WeAE Hohi
Mg RASRs Ao Ho) glt HaFAP
LP(Linear Programming) ®'Ho 2 3+ A7k
26,822800F GETh A2 22 54080 Zeo
HANE Aol oF 42700 HHE HoFd gl
s YR gkl SAH200D) M=
FEAPE HAAA AY 9 2A 8-S LA Bt
1= /IEEIME B8 qUe] F9ad 2471
o A% A4 o]xJ/H :L/\;qoﬂ_/] zg/d =
FAA E FHAFde] JBF ol gk AES =
g A 482 5 g
dazE A g A
BE D 5 sl RS sl Bea)

) A, o] Aol
Monte Carlo W& o]&sle] JfEksE REz7)

o rir ool

l‘l[‘

N

e wecaga S BASE olvl ok
Ao s o £Fok el A 42 7o
L oue aaledn) o] HpHe =%y} s

7HEE g dEe A =i, o] RES AR
g o o U2 e Foks PN FFE 7P
3H717F ol"HA Eok Cullinane(1986) #7]7ke]
T AlgEolaS olgste] mA| ] AlF
A& Rl A% Ads ArskE olHgt
AFAPL FEA(Availability) 02 ZH =T o]AL
HAFFS = O oo w IFFHE 8T F
o] ARE MRG0 2AM eI Walski(1985)
= 1985970 JiabE e ek A uhe
H=st 7] A Al AR
A TleAse] AE F Sle Ve =2
sto] o] HAslolA FeiA| ‘”t
wAE ATt Wagner 5(1988)2 %

ok
1w =
el A 9% APy AR dEA

O]:IE

d
fo &
)
o
0¥
BN



1}
0

Ffok
N

Fg - Py

Holr=stgx| =2
26F, 23, pp.249-256, 48, 2012

(Connectivity)$} =24 (Reachability) 2 A A13}FSITh.

3. a0l A2l QIX}
3.1 A2M QIXte| MA

FrEAzElo FH 24 Fof syl I
At B A AR|ERE SRReATEA] s
Saohedl . W] AlEde Adshr] S8l
ARgo] HeE AP AR AEA(Connectivity),
T=2hA](Reachability), ¥-&55F 7| Z8]lal F84
(Availability) o] St}

A2 (Connectivity)>  FArFE]| 2] Ao o]
Al AR =9 Jidola, o W A=Y
of2 Agg Hxeo] A= Wagner 5(1988)0] 9
3 o] Folxtt, ¥d Al=Hl Eokellao] A
RE 3ol Hagk v el d2E Ths
oujghE Zog A IEe] WA AIFng S
sh=dl ARgo]l H= lzteltt. AL AlFw=
Aelol “Folzl -8 ZAASolA omEhHE AR 7
Tl o=t HAo) s A & &FE
< AR 7P 718420 ARkl dE B
AdAo] 0.98¢EH= AL Foixl 2 347} 100
Holgkar shd, 98 Fhe
T BE HHo] dAx & FHo] o]Folx
ShES oulshH, WA 28 Sk o] 3ol
o} 9wt HHo| Ul WEHA 2EshA
o GES orlditt

T2 A(Reachability)& UIEY=HS] 54 HFo]
Ha Ul L AEE 7sds nlEe Aos
Wagner 5(1983)°l 2Jafix] A2 A 2714
7hedk AlE Hx F & 7R JPEEY. #2
o] o] Jle] HA 7k 543 HHES AMulst]
o] HHo] oH FRE A& Tt d4do] H
o] oW, v HAETH T HAlol Fhol
glo] Eg/do] viEsith= As ofnjgitt. o=

=
X Aret Adgde ohEA 5% dxe <

[e)

oL

o,
tlo r

N o o

A& S gloh 297wl 5 widel w3
o AEwg Hgeke WHoRE Algol H4 %

(]
2
r o
Y
bt
it
%
_0|L
£
o
il
Jo
o
ru‘.
1

by
N

F& wolel REF JgAE TR S Aok P
F IS SAs] Y8 7 A e AR
& 2=

gk A W Bl @ dgel ¥EUE
0wy el vz RS AR HE $EE
(Allowable Shortage Fraction, ASF)E}al 3t} o]
ASFE AREE ¥do] AEHHRAS 58 P&
2z mdolz} s Park and Liebman (1993)]
ofs N g AHEHAUT ASFE HASFE #Ee
o], Axkge] 2ol A= ##

olxlE 7KL o+ WA

2

2 o

Me Folzl TR Bekel WAl & 4 Q= 7 4%
=

3

i)
=

o

=
2
ox
oﬂ, >,\l
ok

re] REFS Ax S8ty 5% 7IdA
ARgSHE, ZF HAolA e Y RERS SAT
T e HFE oot 7 dAe 38 RIS
| #gs HA3) gehErE) g 5, 1997).
FrE/d(Availability)2 #A¢l o] AR A=)y
AZA, T 8he] EFES AMSHAIE 2,
@A g 29 T3 Lol Al & Al=E
o] a7} FFS WA gon, A 2 H
st 7 fFAE A F e G52 4
.ol 8o AdEs gkl & 9l THEeld

251 |——



Joumnal of Korean Society of Water and Wastewater
Vol 26, No2, pp.249-256, April, 2012

ET32 CHSE 9B ARZ M4 R "It

—] 252

¥ m o
oo

Az QXL 33 £ A
Hro| f2|aE Ath- 2t HEE AZMs
o Qlo| ol HEfet mu|| HE Ref
(ConT\éEcﬁvity) SIENCRT MY Jis| - AlAH AIiAl 2
—AAHL HMA ABY ole & REYS 1Y
AE s =5t
- A AA”HIQ AZH
-Heo| f2lety AN H2 HdE X
oA 210] 2to| Hehet mtu| - AZAgo| Hlsi T
(Reacr?agility) SgleRs YIS AN
-2t HEEE Ay - A2 An Al 2
dE 7ts otz & REHE 1
3 R
Sz 7| X| Brato| HHMS
T=0o _,|— 2o S HMA
(Expected |- ZX4 2Mof gol&| S “°°°
shortage) =
—7|=of ot 25
7|&E0 ol Mo"I—AIAE“ AT A B
= Ol = AlZIM AKIS = = <
S54 QXL &, AR S sl= 2 m=xars 1y
(Availability) | <5 =tms xl27H E:FE The=
235 =7 *E
32 §&2 ||
—Z

oJAA| gt FHEYE FEol AT 1 IHTF

HFEES 4 o] 75 ol&ste] ARt 4

3-2:= Wagners(1988)0] 7utsl B=afF F-2lolc,

(H—-H)
Q: [ (Hm_Hs) ] x C (3-2)

o714 Qm3/hn+= F5%F, Hs(m)= 7IF 7
(15m), Hm(m)x= & 7l& 5 6m), HE 24
o] &¥%( Hs ) H ) Hm ), C& A9 Fo%F
(m’/hr) o[tk 7% 7 9 HAk V& e 24
12 g HoRE i 5 EolE ong)
S, A Wl wEt Ve 7 4
o EolE HH 9 do|Zejr(tE Tho]zo
| 2 Ad 5 87 9 383k el wet 4
3| zIct,

Fig 3.1> dHe] 7o ujg} Hel= dhe] &
HHS 2 328 o] gsiA YeRd Hojtt,

N

I
E:
=
3
2
i
1
i

Mo Supply Reduced Homa |
Supply Supply

“Fai lure" "Recuced" “Noma | "

Fig 3.1 Calculation of water supply amount according to
water pressure in nodes(Wagner et al,, 1988)
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Fig 4.1 Location of connection pipeline in study pipe map
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D1200mm 808.36 36,376
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Fig 4.2 The relationship of expected shortage and
construction cost

Table 45 Relationship between construction cost and
expected shortage
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Q| WA | B iilgl e
) | @w) | @) | @™
7|E 68,705 - - -
D500mm | 46,648 914,340 22,056 41,455
D600mm | 38,436 |1,065,750 30,269 35,206
D700mm | 37,430 |1,289,190 31,275 41,222
D800mm | 36,684 |1,596,420 32,020 49,856
D1200mm| 36,310 |2,727,732 32,395 84,203
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