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A STUDY FOR OPTIMAL RESERVOIR OPERATION INCLUDING
FLOOD, LOW FLOW AND TURBIDITY CONTROLS

By Takuma TAKASAO, Shuichi IKEBUCHI and Toshihary KOJIRI

Synopsis

Dam reservoirs must be operated for not only water quantity but also water quality. So, the
aim of this study is to establish the optimal operation rule including flood, low flow and turbidity
controls.

At first, we propose the long term control policy synthesizing each objective by scalar optimiza-
tion theory. Secondly, to deal with the increment of computer memory, total control periods are
divided into several sub-control periods. Then whole system is controlled through the proposed
connection methods such as 2-Step-DP, Iterated Method of DP and non-linear optimization
methods among the optimal solutions of sub-control systems. Lastly, we compare above connec-
tion methods in point of computer memory, computation time and the characteristics of controlled
sequences.
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Fig. 1. Hydrograph in the long term control.
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Fig. 2, Flowchart on the long term reservoir operation including flood, low flow and turbidity control,
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Fig. 3. Representation of inflow hydrograph and division of the control periods.
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Fig. 10. Comparison of the controlled storage Fig. 11. Comparison of the controlled dis-
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MmAOWERNTICIE, ENELEERROAS I LV RELEEGEFVEM VD, BEALICRENT - £
RENDT, BHSICLZRUES & TORITREEY X0, BELKADOMFKSZIT CIo =1 (CI®,
I(t) 3854 ¢t COMABE, RARBTHS) TEDLILTHWBRILEEANT, #HTE LT Ik
BAOME, Bk kES X EMEEEIEAZH 153%10°m?, 136x10°m?®, 75ppm 5% 72, aHEK
BEL T3, FRIKEHZIEEMIBANCH, BURBALIC m/sec %, kB2 BERIBIALICRERE, HRBLALIC m®/sec
*H\, REBROME/LIc DDDP® (Discrete Differential Dynamic Programming) ## L CHR#iLT 3
o 72

52 ERHEESR

Fig. 13 HHIBMBA BT 2BHREE, X (O *AME LoHBRONER FHLIKE, BER
FITH 3. kA7 108, 7 H23H, 8 288, 9A2H, 103 HIRAELTWDH, BREOHKIRKHE
BEDA N Fay 5372858, -2 KBWNEL, LOOBHEELD RV, Licdi-T, HEMLOH
WTPERLOTEAMLERKEAEL, G4 HKEERBBOMSE L L TREMBIEEITS CLITT 5,
Hk1i27 9 HI19B 5100230 % C, k2137 H23A 2805230198 T, Hk3128 H28H 2 B
M528H13KEE T, MK41Z9H 2 AI7ENS 3 HI2HHHEAME & L, HKBOMHE & CRER KR
i, HARHERUAIEFERBBKRATIL LTHKBTEE L, 2WM AL LABAOHE
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Fig. 13. The controlled long term sequences of storage, discharge and turbidity.

BIERIEKECEDLN JU=30THV, FHKTOBEBEIRBEMTOHHAL D JH =461 TH- 7,
R, BKICXZHBOFHES L TEREHKE LY, AELESLOBRBIMICO 2 5EREL N
Z %,

WIT, EKDOFRME® 0.95m®/sec WEZL THIE.TT - 724584 Fig. 14 Th 5, RARKOSRIZHBEMT
DHEPHRTTH Y, BHERERIEKEDE.32TH - 7. —F, HKEITE T3 HHBEREIZHAKL T4.61
LEL, WK FKRESOEBRAESLEL 25, ARKIET2EME, SHKEFRICLHERGR
HBEREBHEERTH B, A0 HMEKMIE6. 32 M ELHKESRIEOHESEDN TV A, BERRR
HMMELEAATHOHBLALTH 3. Chid, 9BLUBRVILZ5ME LTS 7m'/sec 2RI S0
PBRREEDZDOTHD, ARHERCEIEEORRIVEL, PA-THRBELREL T3, MEAIELT
BhEDOEBNSY, ©— KR ThEEEFHMBANTOFRELHE L\, Fig. 15 3&HKTDH
WHRINTH 3. HFOERIKERIELTOWONY, BERELACCOHRETHY, RBRHESRIEOHK
BTHB, FLrOKBITAEWLED DY, BELFRREL 2> Twd, 8, M, RREOLD
FREABL LRI > TRMAKROBTFTHWESL 25, 361, KHho—HBRIHSBETOR KBR
et L, BIARHEEL LEBEOBRTHS, EOMKRCHELTHREDET 20 L, HKOEE
FMIEI26.59 L A BRIEORBEHERAD TV iV, Thid, FRlURICE > Tkt 2 T TBLLE
DHEOHARELRABEOHENRPETE, THEEOEERLDP S, 1, PHEKERCLECLE
MEBEMAORELXBINRETIZC L ICEDZST, BOTELEEABREIA,

s(th

3
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Fig. 14. Comparison of the controlled long term sequences of storage, discharge and turbidity.
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Fig. 15. Comparison of the controlled sequences in each flood.
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AFRETE, KEBROFHHHA LI B0, Bk ks LaRHMREFREWS2CL, 20
HEFELER Lz, BAANEHBICGHEAEED I, EZESHREL TSI EBENTOANTAT® &
BRTACEIRE-T, SHNTOERBRAELTR TS S, CCTHONIRREELDILUTOLS
%5,

(i) ik, MARKEI3HHOOMYFEMER—L L, 24 7 —BBLFELHC TERLENT - 7.

(i) HAZTBEHKEERENKCHDTIERERETHEEHS ML, 2PBTHEHBENSERETE

3L iTk-T,

Gii) FAMBOMER THICETARABCERL, BK RIKITETZHEELOBEICE B KR

OTRBELEHTHN LI,

(iv) DP ik&k 2 EMIMB#E/ics T, DP OBREHRIEE, e RELE0SH, ENREREL

EERETBELBIC, FHEOHELOMEL LB L 7.

(v) RADER THREKIKE > TKLETERA7:BE L BROICA—OFELSB 50, AFHOH

kDRSS h,

k¥, ERABRAELBF—RHE—BEBFOY I av—va vEERATE L, REVFRLERID -2
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ATR/INBLEAFRERYBICLNTES, LA, BAAROTESFF & TRY 128%10°m® D%
BTiK, RlkEHETE B C EiIckD, K, FKRERTE—MICHER L 28K R 238x10°m® itih~
BEHEODNEL EoTnB, 361, FLABOABEBMEEY 2HEATE L, BREAOBLZLUIKE
BB LS IA A L BRERBEYRET AL L TEL D,
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