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Abstract: With the continuous advancement of Chinese power system reform, the spot market for electricity is also gradually

developing. The environment in which hydropower resources are dispatched has become more complex and dynamic. Against this

backdrop, reservoir dispatch needs to consider both the demand for power generation and flood control, as well as related issues of

ecological protection. It is also necessary to maximize economic benefits in the face of market price fluctuations, which has formed a

multi-objective coordination problem. This paper deeply analyzes the key difficulties in reservoir scheduling, such as conflicts between

objectives, market uncertainties, and complex hydrological and equipment operation conditions. Based on these situations, a

multi-objective optimization model that can balance power generation, flood control, and ecological protection needs is constructed,

and a multi-objective collaborative scheduling method and corresponding decision support system are proposed. Related studies have

shown that this method can increase power generation revenue while ensuring flood control and ecological integrity, thereby

optimizing the comprehensive benefits of reservoir scheduling, which can provide scientific references and strong technical support for

reservoir scheduling work in the electricity spot market environment.

Keywords: reservoir operation; multi-objective collaboration; electricity spot market

515

KBRS E e A A B R A, E Uy R
TR REIR B AT, 53— 7 ARt DL AR S TR
7 THI AR B AR A SR B R A P o A F D BB T 3 AN A e
AR, TRZEHEERER] 7B BON R A AR E I L Tuib )
EZ PR, DUEACR UK B R Lo iR AR, SRR
AL R L HARDT T HI SRR 7o FESEFRIT R EE T AR
O, AT Bl A A A DR 55 5 T #f e B »

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

SRR LA ) H AR 18], AR 23 R L Sa AR
KNS 2 T AR — R N ZE S, RIS RN
SIRAERE— BN T o 50 T AR A5 1 B sl
Kmtaa K 2GS T 00T I ESR, B IRYE T A2
ARG SRR A L SRS A8 AR 2 D 1 488, DT 32K AL i 50 K
AR E R DS DI WAE N Q1 R77E L L Pl =i1P N6 2
I i [ 18 P52 e T AH SR 9, X0 T4 /K F K 255 A1
R RSP e DU RS T S, MEE D

119



@" VISER

HER TR AR - 2025 5574 55103
Architecture Engineering and Management.2025,7(10)

RS R HES BTV AT R A R . AR
TR FEFTAFAE BIAE i, IR ANFIHT H AR 2Z 18] B S 0L T
W Fiv B AT BOANIA 58 1 LA B K SC S B4 32 47 5 T 1 B2 2k 1k
S, IF Habgnth T 2 BRI | R Re i DL ok
SRSCRAA RSEMIR N A, LA /K B3 B2 45 T B 2 ) 7 1%
PR TT WA 134

1 kEEZ% BiRthEIEE MR 4

1.1 ZERRR

H R H bR R GRS R AL, B H AR ZE R K AL, —
FAEAKALEE S EAR P JE o AEATRY HARR KA AR R
MR EA R E R, 5. Bt BRI v AR K. 4
. FERGAOI ORI A L, K K Ar e, AT RERE IR i
AR K AT Y e aitkt, SO REdTHE
BRGMKALT 7 XA FH AR SR, 457K P BE i ok
PRI . FEBE R BB T I SIN 7K R L A5 R I 2%

JE FAN N T 51 A R A FEMAC R B KA — 7SR, Bt oK

JEUAS LB A 52 215 A AR e s B 5 T S ) LR SR A B A
G T o AN [ AT AR FLRT I R B i) FRUPE LB 22 1) R A AN
—ER, B BRI I SR AR 2 P9 S I (] A
ORI B8 b 25 3 7 KA, SRTIT AR A ORAP BL R BUX A H A
W BT AR PE A S, IX T AR AR T &R
b E RN T ADRIMERL . 2 B R RSO, Xt
3 A R PR A L A S o 1 R R 2 e A R
a2 b A A IR I LA T A T i sh &
FRIRLHE - MTITCRAIE 7K 2 R 4% SEIN 25 283 1) B KA o
1.2 WIHMES A HEME
2B TSI I 55 5 7K P A FEE i T Wi
F T B30 58 S I L B A S 3 AN s PR R IR AN E
Pk 3= EER AR AN J5 T A sl RIS 3% 52 S ML)
AR AFETE PRI o ¥ T TR 17 3 AN A R AR A AL 5 5%
F AT AN WS S I, T HLAA% ) e 0 5 R W A
SR PRI 1) P EE A Sl 2 R AR B AR O, S A SRR R AE
T el B AR B 2 o, i SN SEIN 22 B 2l e K AL
X5 UM% G2 1R 7K ST H AR IZ P T8 R ~1- 7 45 22 35 5
JRE] . T3 —ANAERT, 13558 5 SR K ST AR st
JSZ (7B 1) FRUPE R AN DL PR 14, A L VA P2 DR SREATEAE 75 AR AR
JREL 18 ) FEL T 38 22 50 10, AR 7K PR 7K PR A 9 B B
NPE VR S 7K 2R 2 B DB T T S5 v 2 ) B T K 200K
S AT I AEAT U L 7 SR ME RE 0% PR IF M 2538 I T 37 AR AL
L. BRILZ SN, TS 58 AT TR0 B i 0
DL K BOAE A 7 55 5 T AR AR AN E P, IX LI 2R AT
— MR T KPR AR R R ARFR S AR I — AP 5

120

THOLZ T, ARG AR T A TR B R SR R T Fe
W BT VR U TN 80 25 R A R BBl sl B e SR R 22
DRETT A LIS EESR I, T CLAA 2 5N LA S el
MEIRH T BE, S8 I A A T 3 A% 00 A S L) e R
S LA SIS, AT A 7K P 4 FE RE 8 72 3 &5 1’8 0 T 37
FAFZ TIERRZ HARKI Y R RCRIF LB i o KA

1.3 KX SETHEHERE

TR BE — 7 T 2 2 B T 57 I RE R, 53— 7
THI 3 52 R T 7K SO AT LA OK B Be #3847 I S B H A A2 %
RO KCFAAFAETE 2 AT E N, 3 ERIERKE
FEI (8] 5 22 8] 3 AT _EAFAE 22 53, A PIAR AU B LA
{5 Y51 59487 THT , K6 PR 3R 2 N R R T AR ks B2 A B
KLY T5 SR 15 AT P AL LR o A K ARSI E K
LT3 THIAFAE W B 22 5, SRR BE 7 SR A 2% — RE 1 R
PESENE, 5K B RIS IR FLAE AT RE
AR 7K 7377 I R 249 SR A 2 0 8 2 77 8 9 mT AT 1R T
PR o JEHRAETT R 22 /K BRI & 1 P Bl R ekl ig 7 L
PERII 5, K 2 T K B AR RS L b N K AL A s
RO A L I B AL R B 5 15 WL AR AR 5% 26 A1 I o A 45 22
REAAFHE IS A BRILZAh, 7K BT 75 78 70 75 1
KIBAT 10 22 A LR 6 I 5F 75 At 0L, 272 B4R
I A 22 5 2k R e R BE T 5 A4 AT e B A
B B R B oL R A L, BETT X R S R A
SE MG BASMIEEI o PITEL, 7K R FE 5 AR 5 2% (R 7K ST
FAFLLR B BAT AR T, ST ARIUA L Bk Ee
J A2 E A RR, DURIE AR 2 FE B iz fr
R

2 KEERE BirSIEIRER

2.1 KB BR

KA B 2 F bR, Hrpoi s ke o KL 2 R
HE AR — 1K — B AR IR SOFAUAE T
KRR A P B TE, T HAE B L B A s BB T
WA A R, TR A 22 RS i 75 DA S KRR JEE 3t
Yot AETT R AR AT R 2y, 5506 B2 4x i H ARSI
KPR B 5 IE K EE ST WL AT R DU g s
P S B RO S5 D T PR 00 » F FLARHR IR e LR £ 2
bz HERLZEL IR IR 15 g DA R KL 1 R L A S, DA
PR7KPE T LAAE AN [R] FR B T B HEL S 0 e i b 2538 W T 37
s LA BEEIR L, ATTAE R H WS 2 A5 LB o BRitb 2
A, R HLIE — H R AE BERE A i 7 2 R I e B 21 39132
AT IR P I PR R 5 AN R FRL DAy R S0 vy VA I 300 1 T 2 f8R
TS5 AL AL S 4T 5 B A s B i i 3R

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



S TR A4S PR - 2025 557 #5101
Avrchitecture Engineering and Management.2025,7(10)

@" VISER

1, AN SRR B 2 5 ) 31 B (8 5 A RS R G
A FESERRI IR TAE 2, K H bR A 2 R ik
H % ABAEAS TR B bR Z 18172 A — 8 F 5, FT A 2L
TEAH G AR L 21 o £ B A 23 i ) 7 sk 42 2 H ARl
W7 IR L — Bl M PR A , AT A /K T
FEBEREAS R P57 T B4 RAFIZ TR, A
T TL R AR, A SR R B TR

2.2 B

75 14k 22 A A Sy 7K EE VR E P I P SR B L R Ak 2 —
HFEHMTE T2 N X DL EOKPE B & 124,
A A 1 K A O XSy SR K o FETT R T FE AR 1 %
AR, AR PR AR 0 LA B B R TR, 2%
A EAE K B KA LR R, G B R 68 1 B b
2%, T PRUELE S IR S e W9 SR R B, i 8 Al 81 PRt
8t SR F B K BN CATA T o 55 B vk H bR R0 e T FE
T RE RSB EEIIRE ST, Be s 2385 B SR K BA K
N Rt 7 TH AR AL, R T AR K 45 R il AR S PR BE DA K
FE2 TG BN AT SR B RN o B B RS (108 RO AR 5 K BB (]
(1 BURRE DL KK 5 T 2, BT DA T BEAE A —REIRIK ST
A T e R 2 SRR R R B SR, DUMR A TR
TESE K HAIR] K PE B8 R B 22 A0IRAS , H HL 2 R B vt
3R ST vt H AR AN B H AR TE KL 3 51 5 T AR T
J& 5 BT A FE 5 S B 22 A M A B B 3R X AN
T 2% AHORESE FRIASUAB 5 Lk 7K P T DA 7 it 22 4 DA R oAb
1T EbR, AL AR AL .

2.3 EBRIPBRR

A S ORIP C AR BN LA K B B P 4 B ORI — A
HEHbR, HEERIIEW T B SRR N
AT T T K EERAF LU AL, B 4R K AL DK
R R e R ARE YEIRES I EE S ) B KA AEY)
FIT Ak AT SE IR SRAR 0 o 7 1 5 18 S 7 SR I A, 55 LA
PETRTIE A 25 10 S B 75 SR A 0, K 2 T (38 B DA 4 B
2, RIS AR A R 2 T DA 22 1, AT
PRAES RGAE R AEAS K I ELE Y, #RAE 0% SRS 24
B K SR T TH A S35 o AE SR I — H AR AR HL b
F B I BN H AR AR KL Bl I S04 5w S
—E MM B, FERS A%, B K
RLXF TR T & R BONA R, SRR EA 7T Be 20 AR S
K= A AR R s T CE TR A, 5 4w AT Tt
BelE, BULATOAE— @2 _ LRBIPAIMEM, rEEmy
RE 22 VAT 38 AR 25 T3 IR o T CAYE T R VR S AR I %
AR, I A AR AR T LR AAL B, I ORI

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

AN BIRACHI 2 o, 5B 2 HARTAL SR RIE BRAE SR
FORIHA AN H AR 5] R BB o 7R SE R R E IR 24
RS IRY A HARIE 75 E 456 525 KA 25 M I 3k
BB A5 B DL A AR AL P SR L a5 1), 3253
8T T SR A RS R R 5 3 T S T 2 R B A A 2
ARG R 2 18] BE 5T BT R8P 1P AR A .

3 ZEMARRE SIS E

3.1 Z BRI aiigE

% H AR R ALY T 3 15 BK E R FEE B[R] 1 g AL
FEMZZAET Z I, 550 BB L BTk A S AR S AR
SEIEZ HAR. SIS A BB RIS TS, B
e R WA R B U ) AL TR AR B A AR S TR K
s RSB R THN AR SR, B, EREA Bt
B A H el Pareto L7 i T AZR &, BE TR A AE
s OIS R 2 HARREUR R o 5 AR Y
B RK RIS AT A AR L ARG L, LA /KA i R BRER ]
HUH SR P A HOTE L bR K AR R 20 TR DA SR R
LA RS, DICRORBER AR T S B W ATk, 48
JSE AN 58 MY R E S R TI  RR Bk P
WP S S Ak, BT RS R0, 1B Ik
P B G BRI AL T i, R THERY 1 B A3 A DA
LG HEYE, TR B 7 S48 8 8 2% K SC UL K T i
WELIRGLT 38R AT LA e H AR o R 9 H S BLER & 2t
(AR -

3.2 ZEMRMKTE

KPR FEAFAE 2 A AR DLA ), ] 45 & 8 R AL AL S0
UL A SR B AL S R o o B RE A AL SV AR i AR 5
P BRI SEIE A 2 BRI, ATE R RN
ARG LN 24K Pareto SeAILAR , 45 H 2 Tl B2 R 5K 7
o B AN IR I Wi REXT AR F AR 1 25 2 B2 in DA
s AR RARGEZE . AT R UL R OK SR A2 4
WA PR B A5 U8 E SR E S T R R T
() 235 SR {8 81 8, 32k s R SO0 R i |82 A 25 I 1
(Ao SEBriz FHR, XS R, Reeris MDD
SRS INAE S TR A T A 2 H AR AR T
A T I AR SEEE AT BEAT B IAL , $- TH /K B8 L 1
RS 25k

4 GiE

FER IR I 2R, KR T R 2 H bx
iR 7 TS R BBl b K BB U Bk B
SRS ORY S — RPN L Z [ A7 AE R 29 5 2R 1) H b o AL
X BE P AL ROHE s T 1 0BT, 48 B AR S B SR AR 0L

121



@" VISER

HER TR AR - 2025 5574 55103
Architecture Engineering and Management.2025,7(10)

T3 S I ) AN R MR IE A K S B K ¥ #3847 T T
AORBLEHRELEAEN , FE HICWIR B 7 /K 22 EEAEBLAR
REVS T 779 L S 2B 2R B AR 52 R A% 0 B ) AL
FEMALAL . b, 5 T 2 B OB, E i R pedl
PSR SEHUA FE A B it 22 4 DL SRS R 2 18] 3 2
S ERE AL B AR B R, EROR AL
A RENS 1S BRI AT AT TR AR AT 2, XA 2R e D) S
A RO LT 25 R 1 5 (RN 25 7K R I B2 W B2 7
17 A Joe LA S SEBILAT RS2 Jre 2 T AT I I B A% o AR R Y
AW TTR] ARE — 20 54k e 3 22 K BE B & 1 L S kit
A B BRI fiE R IO LK% 6 D8 EL TR IO A i 5 1) 1 B2 SR s 45
7 THT 5 ST g K AT b S I e R )R S 4 T AR

122

HARTT A I3

(5% 3]
[LAE ML A=k B A ER S BB A RE
[3]. A F A H e 4,2025,46(10):96-100.
[21E % A ERHERE % B2 B ET 7 AMR
o 4] 7K JEE A B[]/ A HL,2025(3):9-10.
[B]&w £ T ATy KEWEE 5K XA REIE[]
% & o [7,2025(5):110-111.
EEN: HILE (1982.1—), %Al B, HElER:
FERFE, iFETY: AXEGAFRIBE LY, YuHR
B AKEHRAEARAGZ O AANRE, BE: &
EROEEHE, BPHREH: TR,

PLAS

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



