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Fig.1 Schematic diagram of the hydropower station

declaration curve

s 1B T I B 1 SR AR R A TR P R
0o BRI R L U AU i 4 XL 8 R XL sz AR s A
+ 7y, U bRl g de Ko B As . SR L AR 7 i
B A I B o BEH R A 1. B IBOK FL R AR
FEAT W, D R E R B R Ky B T,
I RIRA -

J :maxz E {PL.rAI,,z +B{01.z./r (P,, —

t=1 h=1

Po )X+ 500, (P, — P DA, (1D
K, T e KBS EG H b o B i 508G
P, A, a5l K G 29 4 i B0 B B ¢ XF N
M s P, ABo S h Bl AL, N
XL AR 5 01,00 ~ o 53900 R R AR L S R AR
AR HBRIHE AR IR

A

J[Ol./.h =1— J FQ,)da,
0

{ . (12)
Lom = J FQ,)d,

0



. 218 - KoHOH

BB

2023 4F

A, FQu) B ¢ i A SERME 300 A1 R 88
by 80 SR A R L 2K (12) B a2 B AT R AR R
MBI 5

A[.h

J FQ)dA, =« (FQ,,) +FO) +

0

M—1
@, 2 FQ,0) (13)
k=1

a,=Q,, —0)/2
a,=W,, —0)/M
A, MRS DX TR S 43 5.

(DR SN, K HL il 2 AT 7K A 2
K KRR AL B BRI, A H pR A
ARy
Vo, =V, +U, —Q, + D>.CHAM

Ve <V, < V...
Quin < Q < Qo (14)
P..<P, <P,
Zoin < Z, < Z s
P, =7r@Q)
Ko, I, A Bee I A PR & V, i B e
ML K B Q, A Be e ML L AL C, SR
Boe e i oul B Gk OK BE i s N B L
B Vi ~ Vi 0 KIEZKE LR Qo -
Q. A R R R P« P 57
B KEG H T EFBRs Z i v Z e 535 R IK PR
KA FRRAT LB s £ (Q,) A H vl B & F bR R, H
MRS Q, AHIE, AT HIA B IR PR,
BEAN A [R] — B B 45 B i 2 = /T
Ml giE & BARER/NEBAR, N
2 S8 AN TR) sF B E A A [R] B 5 A R O — 3 PR IE R
Wl e — T 2
P,,—P,,=AP,, i<jsij=1,2,-,H
JP,.k =P, kg =1,2,,H
{ tos=1,2..T34,, =A,,
(15)
K, AP, ABTEE ¢ AR5 B B A & a2
Wis P, P, P R B S ik B
Hlat; P, NETB s M5 ¢ Bodiii
(3SR M . >R A 38 kL 550 1 AT
TSR A 12 55 15 18 S B o) 3 15T A L 1 5 2 )
R Be Rl S, AR

e
mein - (wmax 7wmin) (1 + %) f < favg
| =

(16)

AP £ A PR B IE B 5 @ e s @ i 23951
NEPERCE e R B/ IME s f i~ e 2R
HR 2 IR AR R N Y de/IMEL R EL
3.2 TiFKEBIGIR M ki E
DO o i S I N e 9 G DI )
Broe iyl 5 2B OBMERARARX" N,
P =7.Piie +7: an
Xof, Py sl j fEmt B 15 Pl HHL
et —, BERIM 15 v, L v, ORI OIS
Wy HOr Rk
Yi.=alX/c,
Yoo =, , +Xb, —d,)/(2c,)
Xoa, v o, oo d, SRR B BT R LS
fR LI B R 2 B S 4 B I UK R A
B, 20 HAi KA ZEAL W a, b, AR 8
X S v 1] BT AL R G T, L B0 X TE]
KARILIR
it BT AD BV R iR b £k
3.3 IRU & AERUR
f tE TSRO FL AR O3 AT IS SR T e = o ) A
SE B A D)X 0] 2 A 4 L D I BEER AT m
Gn = 2n+ DA r Bea A g, 35T 2R FH i 000 A
RUB AE 2% I Bk B Ay e, AR UL 2,
[%?%Eﬁ%?ﬁmeﬁ%]
[ RGP T BE X AU ]
[ +n e RUBBESHENBEXEURHBNS|
BARCBRSH
[ ETEBEMNSRESRIRE |
[ %ﬁ%mﬁﬁ&%ﬁﬁ/ﬁ*‘\%&%f:l ]

[ RESENKRIBREWNEKHBINBREL
——

[ A LR b ReE ]
[ @%Hﬂﬂﬁ%éﬁgﬂjﬁﬁ%ﬁﬁaﬂﬁ%ﬁ ]
B2 RumminE

Fig. 2 Optimized quotation process
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Tab.1 Main parameters of hydropower station
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Fig. 3 Distribution of electricity prices throughout

the day on similar days
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day under @ =95% confidence interval
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Fig. 5 The declared volume and price of power station A

throughout the day
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Optimal Bidding Strategy for Hydropower Plants Considering Revenue Risk

LI Hua-qu,ZHOU Na, WU Dian-ning, HE Pei-shan
(Kunming Power Exchange Center Co. , Ltd. , Kunming 650011, China)

Abstract: In the high proportion hydropower market, it is of great practical significance to establish a reasonable day-
ahead quotation strategy for hydropower plants to ensure the effective participation of hydropower in the market. Firstly,
the uncertainty of the clearing price of the system on the operation day was considering. Based on the identification of his-
torical similar days, Gaussian process regression was used to establish the probability prediction method of the day-ahead
clearing price. Furthermore, considering the revenue preference and risk aversion psychology of decision makers, and
taking the maximum expectation of the hydropower plant's own power sales revenue as the goal, the day-ahead piecewise
capacity optimization bidding method for cascade hydropower stations was constructed. Finally, the feasibility and effec-
tiveness of the proposed method were verified by the simulation analysis of the day-ahead piewise capacity declaration of
the actual cascade hydropower stations.

Key words: electricity price forecast; hydropower plant; optimization quotation strategy; electricity market





