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Abstract

The purpose of this study was to estimates water supply reliability indices of the water supply by
Allocation Rules(AR) for parallel reservoirs. Rule (A) can be considered it as only current storage, Rule(B)
can be considered it as current storage and inflow and Rule (C) can be considered it as current storage,
inflow and water supply capacity. First, conditions of water supply are divided by Condition { for the monthly
constant water supply and Condition Il for the monthly varied water supply. Second, results of allocation
coefficients are revealed the smallest different at Rule (C). The analysis of water supply showed that the
capability of water supply is superior to the Rule (B}, it is superior to the Rule (C) on the base of the balance
of water supply. The reliability analysis was highly showed at the Rule (B) and Rule (C). A methodology for
the analysis of water supply was developed and applied to the parallel reservoir system from this research,
The operation rule for the parallel reservoir can be slightly modified and successfully applied to the different
kinds of the parallel reservoir system.

Key words: allocation rule, parallel reservoir, reliability, water supply system
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Table 1. Dam Characteristics

Classifications Units Andong Imha
Dam crest level EL.m 166.0 168.0
Highest water level EL.m 163.9 165.8
Flood water level EL.m 161.7 164.7
Normal high water level EL.m 160.0 163.0
Flood limit level EL.m 160.0 154.0
Low water level EL.m 130.0 137.0
Flood control volume EL.m 110.0 80.0
Project Flood m/s 4,500 (100yr) 4,600 (200yrx1.2)
P.M.F nifs 8,350 7,500
Water supply 10° ot 926 502
F: J|EY SIS SHTAL EDM (SR FRIASAL 19%)
Dam crest water level ADI()
}
2 %7 Flood waterlevel ‘ /
§ i B ANDONG DAM
% 7. Normal ish vater eve ‘k ADS()
2 g; é <Z.___Fiood fimit_level -
BlEl o2
: g § \ IMHA DAM I
2 BE E 4_5-—"’"
g § { ./ _ Emergency outlet
- 8 T IHD(E) +IHO (1)
| £ ;
% l g ") Emersency outet -
P Fig. 2. Andong-Imha Paralle! Dam system.
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Table 2. Constrains of Aliocation rule
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Fig. 4. Monthly water supply plan(lmha dam).

Classificaticns Andong dam

Irnha dam

Initial Conditions Normal pool storage

Lower Constraints  Dead storage
Upper Constraints  Normal pool storage
Constraints 1) Qutflow>0
2) ADD(t)=ADPD(t) fort=7,8,9month
Outflow Constraints 1) Storage Conditions
IF

Normal pool storage < Storage(t) THEN
Outflow = Storage(t) - Normal pool storage
ENDIF

2) Outflow Conditions

IF

ADS(1)+ADI(t)-ADPD()-ADSD>0 AND

IHS(t)+HI{)-HPD(Y)- IHSD > 0 THEN ADD(f)=ADPD(t)

IF NOT
ADD(t)=(ADI(t)+IHI() AC
ENDIF

Normal pool storage

Dead storage

Normal pool storage

1) Outflow>0

2} IHD(t)=IHPD(t) for t=7,8,9month

1) Storage Conditions

IF

Normal pool storage < Storage(t)THEN

Cutflow = Storage(t) - Normal pooi storage

ENDIF

2} Quiflow Conditions

IF

IHIS(t)-+HI{)-IHPD(t)-IHSD > 0 AND

ADS(t)+ADI(t)-ADPD(t)-ADSD > 0 THEN IHD(t)=IHPD(t)
IFNOT

IHD()==(ADI(t)}+HI() (1-AC)

ENDIF
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Table 3. Comparison of storage

(EF2|: 10°m?)

Condition 1 Condition 1
Classifications
Rule(A) Rule(B) Rule(C) Rule(A) Rule(B) Ruie(C)
Ave. Andong 773.57 773.35 756.34 802.84 805.42 788.20
Imha 351.15 350.10 346.27 349.99 352.88 347 .61
Var. Andong 118,160.50 118,288.27 126,811.23 126,131.81 124,524.66 135,291.22
Imha 27,444.07 27,240.06 28,368.38 28,262.75 26,891.03 28,687.67
Sid. Andong 343.74 34393 356.11 355.15 352.88 367.82
Imha 165.66 165.05 168.43 168.12 163.98 169.37
Max Andong 1,224.02 1,224.02 1,224.02 1,224.02 1,224.02 1,224.02
Imha 548.19 548.19 548.19 548.19 548.19 548.19
Min Andong 115.70 112.22 5757 117.85 128.43 74.99
Imha 46.70 40.68 21.91 38.50 41.50. 14.99
Table 4. Comparison of water supply results
Condition | Condition Il
Classifications
Rule(A) Rule(B) Rule{C) Rule(A) Rule(B) Rule(C}
Water supply Andong 7 7 6 5 5 6
Deficits No. Imha 12 10 12 11 10 11
(Months) Control point 15 14 14 14 13 14
Water suppply ~ Andong 363.58 362.96 296.84 200.45 211.04 130.52
Deficits Imha 376.24 361.05 342.28 346.43 348.50 322.00
(105m®) Control point 739.82 724.01 639.12 546.88 559.54 452.52
Ave. storage Andong 773.57 773.35 756.34 803.21 805.79 788.20
(10°m®/mony) Imha 351.15 350.10 346.27 350.28 353.17 347.61
Ave. water Andong 147.42 147.41 146.62 148.31 148.28 147.49
level(EL. m) Imha 151.56 151.54 151.10 151.50 151.77 151.13
METEE ol 43 dBUD Yanle) e5FF o Yol WErlERe AT Wrhe S5 FFAA
BN A tiotol B E WrkE AN 2F Table 9 Tlriiﬂﬂﬂ o] Fid £ Stk
Sof gelet uhsh 2o] A® AREY BNAR A Bedw, JFRELH HIRoME Rule(B)7} A
ARz thEAd] £33 AR BEX 5%  AHoR £ AR deht AFE 4 A
2 7 71FoM w5dte AR veden, & A Rule(B)d 237t 48 Aoz Uegt,
2 e dARE JatdelM 95%E FHA7A E Rule(Q)9] SAxd Hohwmel Aol HAH o
de Aoz BT, A% SWA Rule(B)e]  §5%EA 1 A%s} 34 dehiy RE0E 4
A% gH AYE FAGM AAHeR S48 dFoR A vshte Aes EHEY. &%
Ao eyt M52 Agwst g AHE S 2@ 2% Rule(C)) MR Ao BE &
Hoh e o] fi 0.10] RFo] MYBelE REAS  $EF NES ol L9AAAA £53F 0l A1
£ 1o Hu FA/ZY ASE REG FHEY A o} HUNE A §EREFL PAANVE o
Fx ojnz gutd o WE7|FE AHE Hrhe & EAFHU
A% AR st 2 dehde, AFE BA9 A R G2 o4l AW e 57
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