BALEF 3
20234 3

koHOfE W OB

Water Resources and Power

Vol. 41 No. 3
Mar. 202 3

DOI:10. 20040/ j. cnki. 1000-7709. 2023. 20220960

7K FB i 42 i F0 < B IR 1 BY 4F B 37 s R R T

woBLE TOFERNN K BNLE OREL.E A

(1. E R EEAARA T E RSN FEEDOCER 4000205 2. =l RFEHES S HEEFE %, 5L B8 443002;

. BT RE YR H T AL A T R R oG BIE ELE 4430025 4. T POR T E BR KK HUIT KA BRZA B L TR 4096005

5. T BR AR E bR K B & R ), FEPR 4085005 )

WE: AERCHEARKAETASF ERBRARXRBTH RGN B IR DB G0, R FRFH
KA RBE—FREERALE XRRTFNFITHERN T L BEMERBYBRRAEZRAKRRT A ZGF
HARRMGFALLAME, BT AMARPNENERETL O FTERDERY F . ARFERRE AL
FHTRAFRXBKRRTONZTLGZFREFAVE A TLRTRESME LI FMMERD LS LR
AR RN A G R EAE R A M R EAMS EFRARBT S RE AN ST
AL F e A0 RS G 4R AR LRRAR LR R A B AR &4 A) RE S ER BT SF 00 B =%
FHEFTTEM,FB1d kmeans 7w G REZFRAFREBERITOFT SRR TR L L AME, ERAKE L

HAPIEREN.ZFELAHES ELBRE FMNGEELBFRE,
KRR AT h BFRM FAIAEI; A AR ZE MBS E; D RT R4

FESES: TM731 XEkAREL: A

1 8l§

Wt 5 ] DA 7K P 2B AL A B g S0 K R i i 0
Fr K IR H i € B A9 A% O 000 X 5 B4 HE
VNG R I W ) NS S il S S - S
RS N SN A S T S | R )
B R TR R A W AR A B A R
PRl 70 e o Gk 4 i A 98 L LA L R e 4 o7
DL T . Hevh 5 5 M ik AT 4 T 2 0L
M B W AR U 3 S B4 A 0 S BRARE R 0 T AR
R Z R . S A Bk XA s A ORI
SR, R O A PR AR TN R HE TG
BEAE R (H S AT T 350 AR BOE AR R T R
AL 2 AR AN B, 200 1 He 5 A0 I e 2 (8]
f % Ll BE- S 0K HL I BE AR T D B 22 47 F
PN R T R L T ) g ity 2 A o IR R LR A
T e K U ] R D K B R B2 R L 3 7K B R RS
BEI . WA A GEAR I R SN O 15 A 2 I i Y
P SORAS Z 1) 1 BT A B ME R DL S
W S B 3 S5 Bl 1k RAR ] A2 A ek . Xt

W EE: 2022-05-01,. 18 B H#§: 2022-05-27

HELWB: HEARB SRS HFERLSLTIH(51807109)

XEHE: 1000-7709(2023)03-0070-05

AR SO — T K L Sk AR L - O IBR R AT ) R A A
R4 IS e 37 S AR R T 07 3, DA VA S AR O
ISR A ) 3 ) BEALE A OC I | B sl v A 2=
PR 3 T 7K A 38 13 T 2 Dl i e S 7K B
SFHAREEL,

2 BKIEZR

BARTFSEAE R WL B 1,45 R 3 B B O %
2. VAL BL e Ty s Rl L O A S
o 22 9 2% R I8 A B AR Al AN [ K SCH 2% 1R T A 3 A
KT R AL 5. O A s bR
B RL Ty ) iR I B L T AR

_________________________________________

(%Eﬁ%ﬁ?é?ﬁfﬁ? ; [ nwmng i ‘ ﬂzﬁggﬁ !
'::::%%f:::i ﬁg* BRRRARE ) GROEHTBIERE L ppms |
SRR 3 BEAEIRE | W ] |
I :__“ﬁ_ifm_;miﬁ_ I SO A I }
! .. A - s KR |
USRS - = [ % 2737988 |
: b SRR LR VIR AT

I kg || RRAMUERSACR G g anmp et |
: l [ERCEEEEE . D0 e
: ERTECLY o/ E S } MH%&:EAZJ!}
| ( N |
L e f e
—— M /

1 HREEER
Fig.1 Overall framework of the research
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Tab. 1 Statistical characteristics of historical data and

division of hydrological periods
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Fig.2 Typical annual forecast scenarios of

runoff and load power
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Tab.2 Prediction errors comparison of the five methods
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Fig.3 Violin chart of the daily average of runoff/wind power and day-to-day fluctuation
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Annual Temporal Scenario Probabilistic Prediction of Runoff and

Associated Source & Load of Hydropower Station
CHEN Qiang' ,ZHANG Ke **,SHU Xi-gang' .ZHU Ying',LEI Jia’,LI Dan’
(1. Centralized Control Center of Chongging Branch, China Datang Group Co. , Ltd. ,Chongqing 400020, China;
2. College of Electrical and New Energy,China Three Gorges University, Yichang 443002 ,China;
3. Hubei Provincial Collaborative Innovation Center for New Energy Microgrid,
China Three Gorges University, Yichang 443002, China;
4. Chongqing Datang International Pengshui Hydropower Development Co. ,Ltd. ,Chongqing 409600 ,China;
5. Chongging Datang International Wulong Hydropower Development Co. ,Ltd. ,Chongqing 408500 ,China)

Abstract; To fully consider the temporal volatility and randomness of runoff and associated source & load in the opti-
mal dispatch of hydropower and reduce spillage water, a probabilistic prediction method of annual scenarios for hydro-
power runoff and associated source & load was proposed to simulate the typical annual temporal scenarios of average daily
runoff and associated source &. load and their probability of occurrence. Several typical ten-day scenarios were generated
by clustering with a self-organization mapping net (SOM). Then a ten-day scenario simulation model was built based on
a Markov-chain probability matrix, a multi-scenario conditional probability matrix, and the similarity principle— "the
closer historical year, the larger weight. " It ensures that the simulated scenarios accurately fit the statistical characteris-
tics of actual data (randomness, seasonality, and conditional correlation) for intra-year and reflect the trend evolution
year-to-year. Combined with the fluctuation checks, annual temporal scenarios were simulated by the Monte Carlo meth-
od. Finally, the k-means scenario reduction was used to obtain typical annual temporal scenarios and their probability of
occurrence. The results of an actual hydropower example show that the proposed method has the advantages of high accu-
racy, strong adaptability, and comprehensive prediction information.

Key words: runoff prediction; power prediction; stochastic simulation; self-organization mapping network; condi-
tional probability; Markov chain





