MRges n=st EXNFA dA2Y

A Study of Parallel Reservoir Integrated Operation considering Storage
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Abstract

The purpose of this study was to estimate water supply analysis and reliability indicators by using
allocation rule(AR) about Andong Dam and Imha Dam which have parallel reservoirs system. According
to the analysis results of allocation rule, for Rule(A) and Rule(B), the contribution of water supply in
Andong Dam was 60% more than in Imha Dam, and for Rule(C), the contributions in Andong Dam and
Imha Dam were almost equal. In Rule(C), supply is allocated by the ratio which divides the sum of
storage and inflow by the mean storage according to the storage state and supply capability state of
Andong Dam and Imha Dam. This Rule(C) showed good results in the water supply capability analysis
and reliability analysis of parallel reservoirs. In the analysis criteria of water supply in parallel reservoirs
system, monthly water change quantity showed better results than monthly constant water quantity in
water supply analysis. On the basis of this study, the new technique for water supply analysis was
developed to be applied to parallel reservoirs, and this operation rule will establish the efficient operation

measures in the application to several kinds of parallel reservoirs system.

Keywords : allocation rule, parallel reservorr, reliability, water supply system

L |

 ATdA s BETEE 7 ks qlstel dhstel 9 = (Allocation rule, AR)= ©]-&
sto] §rFFalM T A EARZE AHGESlth d3AFe] RAAARE el 5w Y]
%7} st} Hlas| A Rule(A), Rule(B)OlA & 66%C]7%d o2 #2150 2™, Rule(C)e] 49 7
o WEd 71elg s Ao® EAHAY Rule(©)9] A5 W st ZHZhe] A F )
¢} Ty dHed wet AREFR FIdF FE WY AEARFELR v vlol o TFEo]
g oA 3 A3E Jdelide. HEATA Al 27 5aEe BV Sl d¥E
AAS F& VFos EAste ARTE 94 &5HSES e A9t S5 aaEAldd 3o
e 4945 JEhvE 2R EAHAY. B AFE VxR g §rEFad s fd AR
7ol MEo] WHAFA o AEgHAom, o] G A oy FTH WHAGFA A= F
ol o] AEA NS FEHT F S Aot
sipAlgo] @ EEAE, HAXNEX|, AT 24, EFI3SALH

* 3|8l otznletlsr AMME D HAluwg SEHEEAL 054-851-3604, pkb5032@naver.com

o Molgl, JEism BB eE MEDS, JEHutA} O|BHbAL 053-810-2412 lesst@yu.ac.kr

- 1176 -



=
=

Z A
< Hl

o

7))

o<

T
A =

[e)

fLA

W AgA] Al 2F ] wfE gl ut
S$ed A HEAFA A

A AR 540l whet
AgA Al=we] Adejel A

=

A A o

=

L

R

114

o

kel
Rl

bk,

Folck. whebd, 2 el

°©

2k of

=]

=3
=

AgA Al=g2 FA Ad7d dETFAdeE o
H] 2L 7}

1.4 8

%

)

ggtEe

s

(‘)l_

Fsioll Revelle(1999)7F A

S

~
HO

Al

ox

+
ol
(E)
N
o

0

<M
o
T
pild
!

e

]
—_—

)

00

o
ks

I
5

bl st e

371

<)

[e;

f

[e)
[€)

&+ dAAE
8ol 7}

]
&

ato] A=

<]

9

5] W s}E o]

[e)

=
20

Z] A
b

A &

PN
N

st HEA
| Al=E el A

S

[e)
= =24

HAFA AALD B

..mo
!

H

oji

nE

03

)
2
€)

Q

EERESE

(H)~3)3 #Zo] verd
Slt+ Ilt_olt_SO 1t

o gl A5
1999).

01+ Oy

s

So 15551 [57 0,750,

D,

S 1t+ 1
71M Sy, Sys A ATFAL t

2.1 718 o|&

(Revelle,

Ho

oo
b

—~
o

Sk
=14

& o

I8

[}
il

Al "k wmEkA] 2 Aol A = Revelle(1999)°] Al

S

ot WHAsA ] S4EH Al o 7 AgAe] AFdHl w
°] 7Fs

—_
file)

el

el
0

M
b

0

¢+

o

oo

®r

B[R

—_
o

oR
ey
SR
Ho

0

—_
file)

177 -



Revelle(1999)°] #|otsl a4tz T3 2(4)~(6)2 2T}

S
Rule (A) X[t:[ﬂl XT, i=1,2 “4)

e

Rule B) x,= |t 2it %7, j=1,2 (5)
lef[-’_ Ilp it
(s .+ 1ip.)c,

Rule (C) x = | ——iPilCi \sp i1 ©)
71(51'[—1-’_ Ip 1'[)/01’

71 ip & t8e] AFA 19 FUR, ¢ AFA 19 FAFEL, x =t AFA i
FTHY, 5t 4 AFA i AFF v R T, & 249 AYFFE|t &
A 9 A@~O) eI Yo BHAFA Axg A gt thed g mPow &

gete] A3k

S5t 170, - x-S0, @)
S e 15 St 15,70y, - X5, 7SO0y, @
D=0 » X+ Oy * Xy 9

Revelle(1999)7F AISHeH WAL #03S FHste] AMH o] A= so] gor}, ¥ AT
A BEARE o 85
A mel o] AA &

%
x ., 9 A% Rule(A)~C)9 7}

3.t

= A7 tidRAe BhAsA Axrer PR Hded dRfaee Rt detds o
Fom siglon E4E 9% A5A AARD Aa"e] S fede A ds 299 &
T AR AgA] 2t Zzke] gl A sk e b9l A 24E argeof sk i <
TAAE FEarHe we WEAFA AAGYcke TS $4& AAsdt a8 1 <
W QlstHe] ARG RS eIt o714 ADIY, IHIM= be Rt st U
°]al, ADS(), IHS()E <HER3t skl A7, ADD(Y), IHD()E He®3t st §58H%
°|3L, ADO(), IHO(t)x= e} lsbele] Fardroltt

- 1178 -



ADI(E)

ANDONG DAM

ADD(t)+ADO()

MHA DAM
IHI(t)

—

ADDMI+IHD (1 +ADO(L)+IHO(T)

/ IHD(1)+IHO(4)

O 1. oHEY Ystel AR AAH P

Allocation Coeff.

7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 7101 4 710
Time(Month)

a8 2 3S=U A9 A B

Allocation Coeff

—— Andong Dam Allocation rulelA)
—=—Iha Day ()

7113 7113 7113 7113 7113 7113 7113 7113 7113 7113 7113 7 11
Time(Month)

a8 3 3==d B2 &EAs H|lu

- 1179 -



¥ 1 FFEY AY £53F 4249 ¥n
TEEA A IEFH B
Classification (2 grFFeo] YA3 A (29 g Eo] Hsks 49
Rule(A) Rule(B) Rule(C) Rule(A) Rule(B) Rule(C)
s ol 7 7 6 5 5 6

‘g_/\\ﬂ_gl-_g\/\ o m

T et 12 10 12 11 10 11

&) Control Point 15 14 14 14 13 14

gonzer oHetl 363.58 362.96 296.84 200.45 211.04 130.52

6 3 )5 376.24 361.05 342.28 346.43 348.50 322.00
(107m’) Control Point 739.82 724.01 639.12 546.88 559.54 45252

B AFH ots 773.57 773.35 756.34 803.21 805.79 788.20

(10°m’*/Months) sk 351.15 350.10 346.27 350.28 353.17 347.61

H A4 Sl 147.42 147.41 146.62 148.31 148.28 147.49

(EL. m) Sksas 151.56 151.54 151.10 151.50 151.77 151.13
¥ 2 FFZD AY AI=AE ENET ¥
FTEEA A IEZAB
AE = A% (¥ g5l A% 49 (g9 8g3o] Halkes 39
Rule(A) Rule(B) Rule(C) Rule(A) Rule(B) Rule(C)
M A AFEd 95 95 96 9 96 96
(L )” oJat 91 93 91 92 93 92
% Control Point 89 90 90 90 91 90
A7) AE% oHg 97 97 97 98 08 99
T OEE 93 94 94 94 94 94
(%) Control Point % % % 97 97 97
oHg 2.33 2.33 5.88 5.00 5.00 5.03
B9% i 4.00 2.50 4.00 2.78 2.50 2.18
Control Point 5.00 3.45 4.76 3.45 3.23 3.45
bR ots 16.82 16.51 37.53 31.19 25.90 23.72
5 3 )51 19.67 6.27 25.33 12.01 6.76 15.07
(10'm") Control Point 63.96 59.51 72.52 56.39 58.23 60.18
ots 0.86 0.84 1.64 1.14 0.95 1.04
B Al 1.72 0.46 2.22 0.96 0.49 1.21
Control Point 7.00 6.08 7.41 5.76 5.53 6.15
5. A&

2 AFAAME HEAFA] A|2"e] &5Fgwdd o] E9arE S o835t B3 Ax
AFE AEZAFANA = RuleB)] A7 52 AFEE ez oy, 4K S5 dAo]
7H¢ A& Rule(C)e] 75 sy} dstilo]l &7H-=57Fo] Rule(A)$t Rule(B)oll Hl3l] &3] A
st A3E Yehda 9low, 85339 A7 o e AR &7 aEe] dAs
A9y 7oz A% ARus a2 BEE 58S aHs A9y S5l
Aol 3 ARE YEiyeE Aoz BAFY g% A4A 539 B4 9lo] HHAFA
o] EAWHI HUr| ] Ego] 2 Zow FudET) mek B oAfoA id AASH 7 HI
H7MYHS 7122 5o HEAFA e &5FFal oA dojx FaAtge] @ 4 Qs Ao=
At ® T,

- 1180 -



AT, 3elE, ol YRH199]) AHNEE TAR AFA £9€9 AL ATRIA, A
91-WR-4, FHFAAFA FAADT 2,
), AR, AER2002) A% BAES 488 A5A AHeGRL A1) (@H

4

S FAoR) AP =783, Vol 35, No. 1, pp. 37749

A, o83, AAE1997) “AFA EE¥Es AT A= FAC #F A7 dx5AAE
3] =%3 Vol. 30, No. 5, pp.527 ~ 537.

Bayazit, M., and Unal N.E. (1990) Effects of hedging on reservoir performance. Water Resour.
Res., Vol. 26, No.4, pp. 7137 719.

Hashimoto, T., Stedinger, J.R., and Loucks, D.P.(1982) Reliability, Resiliency, and Vulnerability
Criteria For Water Resources System Performance Evaluation. Warer Resour. Kes., Vol. 18,
No. 1, pp. 14~ 20.

Loucks, D.P. and Dorfman, P.J.(1975) An evaluation of some linear decision Rule in chance-
constrainted models for reservoir planning operation. Water Fesour. Kes., Vol. 7, No. 6,
pp.772 7 782.

Moy, W.S., Cohon, J.L., and Revelle, C.S.(1986) A programming model for analysis of the
reliability, resilience and vulnerability of a water supply reservoir. Water Resour. Res., Vol.
22, No. 4, pp. 4897 498.

Palmer, R.N., Smith, J., Cohon, J., and Revelle, C.S.(1982) Reservoir management in the
Potomac River Basin., J, Water Resour. Plan. and Mang., ASCE, Vol. 108, No. 1, pp. 47~
66.

ReVelle, C.S., Joeres, E., and Kirby, B.(1969) The Linear Decision Rule in Reservoir Man
agement and Design, Development of the Stochastic Model, Water Resour. FKes., Vol. 5,
No. 4, pp. 1977 203

Revelle, C.S.(1999) Optimizing Reservoir Resources Including A New Model for Reservoir
Relrability, John Willy & Sons Inc.

Sand G.M.(1984) An analytical investigation of water supply reservoir in parallel, Ph. D.

thesis, Cornell Univ., Ithaca, N.Y.

- 1181 -



