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A STUDY FOR THE OPTIMAL CONTROL OF MULTI-RESERVOIR
AND MULTI-DEFENCE POINT SYSTEM

By Takuma Taxasao, Shiichi Ikeruchl and Toshiharu Kojr

Synopsis

The aim of this study is to establish an optimal operation procedure for water quantity control
system with multi-reservoir and multi-defence point. That is to say, the complexity varies directly
with the number of reservoirs and defence points, since they add other variables to the problem.
So, introducing the decomposition method, we divid the original system into several subsystems
and total system is optimized by synthesizing the optimal solutions of subsystems. The advantage
of this approach is the reduced amount of the computer memory and the shortened computation
time. Moreover, the application of Dynamic Programming in subsystem permits to use the non-
linear criterion function and regulates the sequences of the controlled flow passing through the

defence point.
Those approaches are applied to the dam operations system in Yodo River.
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Fig. 6. Typical representation of water control system in Yodo River.
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12 DDDP ##RE L, EBMOEHMLHERTKEROEREED o,

HEFL L, BEL LBLABRBETHBOFMMBEL LTHY, HF24 4 1 FHMIROTHEEE
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kb M AEINZNRMOWMAMBEE L, ABMATMEINLEMEL T2 L3ATRTH 22, &
PGEMEY & DDDP O MIT & - THBEMEBIZ X 2BIENTRICA 20T, ZZTRA—OHBFELEL
720

42 HEfIELZOER

Fig. 7,8 0oL, ThZn19534 01358 A (T. 5313), 1956 4E D155 H A (T. 5615) &% HKIZEH
LcHlfsRTH 2, 2L, HEMER T=15 REINCEMEIRITIEBIREIOSHKT V=3
T, SR Qna'=1/2Qunas Qua®=5/6Qna, Qua’=@ma TH 2, £z, AV HERZS L MBI
% Table 2 |z, #EEHIL Table 3ITRTEI TH 2, 72721, Wl LI CEMBEL7ZTEELTWE,
FHORKRBIR, &M A kAR (HHEFE L84, BHEFL L 7.7, Ry#izs;20.0, &
W& & 5354, BALIRI0°m®) 010%, RBEEHERLEL{80%BL LT, hE IV EBER L.

HMLoBohnddil, SHMBEAKRATFERRERMNCTE > Teh, HBEMRELIRTWE,
XHIT, WHEE LAHAKTREBRNEEOBEBEAEL, Krfis »0REREFRIBEL, FhittSOWmR
RIBIZRERFERLINT D, RBRIC, ZEBETIREOFHILHBEATH S, HIHKRTRE L ITK
BoORMBR LR L, i, Bl LLY) THOFMEFABAEL, ZoUEBHANMAIZHET RN
TEBEBELLND, LichioT, HEPMEESHE LY, HRROBMIAITHBEMAILY TR,
LYV PERIL LR EESH Do

—F, %, SHBETEMEOC -7 EOFHBHL ko Thdd, ThFAEFHSEKRTHSA5. F
bbb, BESEEENE—ETHY, +HERETHEERATETnEnEBbN 2, thoETHRED
HBALIADET, 4%, KBEMLEZGRERbR Ve 27, WMEORBEILYEP o7 LP TR, &
BB ZAWLE LT, A—48RMATREMERYS ) ORKBHFALICRY, HRERETFE
BILTERNE VI RURD L, 22T, KO2HEOFHERZL > T, —BOFEILERS T

0, (t)
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Fig. 7. Controlled flow passing through the defence point (T.5313).
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Qm(t)
1000 T.5615
HIRAKATA
500
100 -
0 - L L s ——
9 9 day
/27 ¢ 6 12 18 /28 0 time
Fig. 8. Controlled flow passing through the defence point (T.5615).
Table 2. Allowable flow and criterion function on each defence point.
Defence Point | Allowable Flow Criterion Function
Nabari 3300 t/sec I—In ( 3301—Qy(#))/8:10
Uji 900 I—In ( 901—Qy())/6.80
Kamo 4650 1—In ( 4651 — Qg (1))/8.44
Hirakata 12000 ~ 1—In (12001 — Qx(1))/9.39
(i) AHHREHOHEm SER AL T, Table 3. Information data on channels in
Y EOFBMLBM E OFEMBEETE BB D Yodo River.
BYLLS LT 2 HHETH 20 Wb iT, Tt Channel | i K*
fLkind TR, FRLIEE R LREHR I o -
TR TE S, LAL, EHoHmE L3I 111 0.05 3.97
AR, HRRESEL, EHBENL v 0.30 3.20
5 v 0.40 2.85
| Avxze. VI 0.16 2.23
(ii) ARNKEMmoZL SAREHEZOEE VII 0.26 2.85

T1HHOBREZITN, ZOHREEBERY
— 7 WBAHETH AL T, BUH
fE2fT) HHETH L. -7 HBOTVWEVEE L 2N, HERTEES,

Fig. 7,8 o &1t (i) OFICETHBMRTS . BEMITE, BMOBRETELNLME, KH
DE— 7 PR Qmp T3 LI, BWARBALO SIS L Qna’ =4/5Qnps Qma®=9/10:Qunp) @na® =@y E L E B
ATEMEERITLIOTH L. I DWHLDP AL, FHEBROKRRIEEALELLTVEV. Zhid,
B O &5 TRy S L OFARBD % DT, BF L TOREVKFBLOKRITHE VHELEVO
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THH) o HZERMETIETRDZ WY, HIEETEEL OFREITEFELEAL LN, x> TRIFEHERS
BONTnD, 61T, MEPKEHESOE -7 KBOBADITML, #0ELEEREGD L (3~5H)
TWKLTWBEZ EXELLE (i) OFBEOBEHHRILLTHS .

5 & £

BRI, £ LBESERFROMBL DI T, RN, EEOKREBILET 2 KRREKEL
TORERARREZNOIEHFELTRELZIADTH L. 22T, BONTBETENTIEUTOLS 1T
%o
(1) FLBERKEHEENRTWADP L, AHEY X7 LA0REAFHEE LTRRIWMEFEEEHES

THZERLD, LVHRHEKRHEEY A7 LOBL RS- o

(2) BERZHLIEF 2BEQEEESEL T, DP THREFFENE, LP TREVEEEHEL, T#O
RTHBEEALIERETT > 7.

(3) BMEINRCEMBELLP TR ZEICERT 2MEORREEER L. T4bb, REFHGREED
33 CREMEROR/MLIIEDLE T, HROFELEEAPNE O L, FEREFMBIB OISR
AL 2 OWABRIEALT LT 2 4AXEMEEEOBHITL > T, ERHERK L AREOHEHREH
BT EWNTET

(4) PWMBEA%E LTR, MR ZBROBHBRES 2 RBAKOBRBERRL, HEBATOAF —~—
7u—hEOMBEBRNE L.

AR TRERERBELHBICER L RO, HHRGEOFRESTCHMBERLELLIZEREST,
FIKBE~OERIARTD 50 kd, HANBBS IV E(RSL, LP 2 DP ORBLITHAELDES
B EREOSTHEL b, ZhiEHfEY 27 2 0BHKMSSIMEE LT, A%0REE Lz, %7,
HIEEMICHE LT, EROBRMEMNZTTEL, BE, KEd 2 WRERDEEL L EHRETIHEMEN
FEUHANRESLELE LD,

B®IC, AWRTEDDIRD > T, FERORMPREOHRTHN LT ics BT O
BRIEHEEE L.
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