FawHk FoW
12 200245 A 10 H

B R & B 3

Automation of Electric Power Systems

Vol. 26 No. 9
May 10, 2002

—HETHEFRPNEZBAERMNMRHEESHE

WAk, EAM, KEF, MBER, X XK
1. MEEHRNAFRAEREMGPL, FEYERME 450052)
2 WERFTEFEEELRBAERATILEBIZEBE, LT 100085)

BE: MEL W THUAENRE, AL AUENMRBPAMEELATIARR S XE, BhiX—
PG RBEETAKFEN L EHITAEMNHE, XPREAL HENFAAAERRZEFRHER T
ZRGHR, 20 AR TPHER ARG RARITHEHNR , BRIBIFLET—HELEA
AL AERNRSG ZRBHEHFRELAEC AORZRARINZK, TRE4AZ T LR
REBNE W EESHFAE, RELBET —AEARGEARALEFARDGEAR,

XER. A TH; EHES; HE®
hE4sa3E, TM73; F123.9; 022

0 5=

RATUVHT SR EEESTREENE
7F, BREWIELAZEC] M-I EH0 ER7X—RER
HEZPUH, 6 MR AIAFENRR,BEL%E
BHRETH#EHRLAEEERIRELE,

MR iE &G, R R R E
BRI LR 2 , Bk, 50T 5 B T4 SR IR
BIEEZBIBRBEHRE. K05 8RA B H
PO~ o, T EE RN RN R E R — L5
RO, EH AR, N AEERTRE TG
I S0 R0 A, S B8 7 T 4 T {88 I AL i 3R B b 2 3R
LhEO. X6~ ]PHBHBLREHIA R
X FCRET R BMOMRR, KRNIBRA N -4
LA RYC, TIX S RPN 2 DB RRMIERR S
fi, BLE,BEEBFARSNFHRMABIER
B .

FXERXBE—FFL: B AT S B KD
MBAESHH ANEXMSSHHENHER
I REISEH R, RN REERE R AT
HBZEEFM_NRE XK, AT 2 2 T8
RO TR

1 WIFEeEA"

BZEWRPIE 2 MK 2 AU ESInE btk
BESERET, WAMBHEAER T IR B F
Hit, TANBILNEERES,

1.1 EEEXER
EX1 BRREFALEn KK, FPAN2H

A% 8. 2002-03-07,

MR, RPN 1,2 25 EEKE M jG=1,2,
ce,msj=1,2,,n)B,BHEA1INRFA 2 44HE
Ay *** A
A=

Ay *** Ao

XFRHRERE A SERWRE . XX SR I AR R X
Ho (1,20 ,m}H{1,2,,n} A HIRBPA1H 2
HISRME AR

a; RPN 1 BAWIAM, BPA 2BAKX
MR —a;. XMV, BFA 1 BBIWBRRER A
2., BTFSmERAE 24, AEEMERT
Xﬁ?ﬁ%@]ﬂ@i’iﬁz%ﬂj@ O,Ep aij+(_aij):Oo ﬁﬁ]
R RFM AR, TREHT WF R MR,

RNl HBEINIMABRBE, P A 2
W AR B2, b 7 BB STAY @ BN IF 5 B (— i) B KR
. HE,EXMEE A S, BNRP AR BB 2
ARG HRE—NRPAL RABEREER .,
R A2 REBERZER ;.

WMRBHFA 1 BE—A R, W Ab =TT LR
BB AF H

V,‘ = min a;;
1<js<n

XMRZMNEESE  THRDATR. BTFRFAL
AEZMERTTRRK, M LA fF EX K.
BP A AT LAGE S AR

= max min a;

ISisim 1Sjsn

R, mRFHA 2 EE— K WEHAL
REI AN K .

Ji

V< max q;
1<i<m

XRZMAEESE jIINBERTE. BTFRPA2H

i



cRBMUBATHENEER . MERF

—FMETEFRHZUHENRBENSEE 13

WX AMERTTRR/N, T LA #E j 6 BB/, X
BBV, T LR P A 1 BB AR .

V. << min max a;;
1<i<n 1<i<m

—BEHLT . NTFEEmXn EEXNK A=
(aij)’iz\ﬁ:

max min ¢;; = min max a,;
1I<is<m 1<{j<n 1<j<n 1<i<<m
4 X ES R, B
max min @, = min max q;; = v

I<isSm 1< 1< 1<KisSm

RXAME v AXFROE, BE,F 14N i=i" M1
ap Lap o =v< a

Xt F—8 i f1—) j oL,

XBMER, MERFAL1RARR -, UNER
N 2 B, 5 USSR , ZAHEAR BT BB/ T v
REPAN 2 KRR ;- ,NERPAN 1S S
FISE S, RATEARTBBRTF v. i F 5 B HIFRN R
N1 2 BRI, G, )RR — 18K,
AR I R — 1R .
1.2 BRM_ALXRE

FMNTCBR X R 5 R X 3R R ), B
BN RPN REEN—NE RER R —1
TR, EARRE, XM TREREXE[0,1]F
(IERENTS

EX2 BYA1INXELO,1]FHE—H
z, RPN 2 SELMIL M X EIL0, 1]+ EHE— N
yix My BRHAREFAN 1,2 HOARE  EE 2,y 5, B
BN 1BEXMNR B, y), RPN 2BBZMFH
—B(z,y), XFXRHEAFTM_ATRN K.
1.3 BEKR

EX 3 FHM_ALBMRBFALHBERER
B XAEL0, 1] EMAH R Flx)., X FE—I
€ [0,1],F (x) R F 3P BEVL I ¥ 2 H A 0D T 58
ST WEE, WRMEEIEE ¢ WEDNTRET
x %%%

i

Fx) =P¢<x)

RN 2 HRAKE GOy EX#E[0,1]E
B R B HEXS F(OHEE, B

GO =PE<y»

RPN 1,2 53308554 BB BPIR A KEE F(2),
GO ERE[L0,1 ] kRN,

mERFAN2RALEE v, RPN 1RAR
AR F (), MR 1 BHEITR.

Jyr (Tyy) = J.:B (z,y)dF (z)
G2 Stieltjes B4,

MBRFAN 1R 2, RPN 2 RAR
BRI G, MEPA 1 HPETNE .

i (229 = J:B(x,y)dc;(y)

2 M EERE

% 18 B AN B B A 3 A TR) R, R AR IR A O e X
RPN LETHEXMRPA2, RPALRA
R B x5 WEBR R B2 T b ) (B AL AT (8] 9
HETHEIRE) . RPA2RHREEREEG();
G (y) Wy 32 Br B2 SRR 2 T 35 0 BB 4y A B R 23 A , X
HERAIESLSMG,EHEXSREREFHEX
A AR, 76 75 4 6] 78 v 0 B

G =P&=y

PR AL 230 0 Hh O A R S 3, S B [ 8 9 3
ZHEVAE R, REETR b K8 54T 7 /9 BEHL
HEWGEEMHAER, MEPE—-TTHHER
7E B B R R v B A A 4 P ERAR 0/ , DU X i A AL EE
ERERURMIESS ., HESEEER.

=t
2

e 2 @)

gly) = L
V2o
Ay ITRM B ;02 T BN REFTZ,
KWDHFH gMRBREGH)=PE<yYHEXT
BIM,MEG()=PUE=yWEXT, MM T
BIE .
mae 2 2
WO HERRA 1 BBE AT EBOR .
B(x,y) = zy
ZIRBBEFHRARN .
Clx)=ax*+bx+c
K a,b,c WRBRA RIS,
MERBA G, MO 7 IR R

EG,x) = J.IB(x,y)dG(y) —axr? —bxr—c=

gly) =

lede(y) —ax®—bxr — ¢
[

Bp
EG,x) = Jlioo.ry 1 e_(y2+—g)dy —
i 210
ax! —bx — ¢
3 WNHERBES

HEERAN T BB R B R, BAFE IR T A
1 B PRI DL 2 -

dE(G,z) _

dx 0 3



$h, A @

14 2 0 %
HF
r dG(y) = - 1 ei(y;%)zd =y— 2 e;%:
oy y . y e Y=Y Jox
WA .
EG,x) =z |y — me;%z —ax*—bxr — ¢
MR (348
_ o 5_22
o —b+y— me 26
r = 2a
X, RITKBIETEERNBREB TR
A
_ g 3
b *_—b—f—y—mezoz
opt_x - za
@ﬁéfﬂjj Pim=Pmm;%Popt<Pm,ﬁlU%ifﬁﬁ'r§§I§J,
P AULAB/NMNEARS I,
AHDLIIRM A K
_s_ o -G
A=y me
4 WHEEHOT R

P LR B HN 57 REE BN BRMR 14
HA-Bh, HENMNEERRSAH B4, 0
BT EKRBHETY R,

PERBBHFTRAE 1 BNk, W2 &
T, X8, R BAE TSR, HRANE

¥R T (RMEBECH n) .
FiG2)NBEREH S Puk.
Po=Ppt =) me = T

R P HHLER AR 1,
% i BB I i) Poct
Pay= Pyt =1 lox = Lo
% i BEBURA
A=ta[ Pyt G — D T =T 4

U BT RETHRA, RACH BT RBR G
HO T BB P B A, XA T R A8 5 K A A B 2R 5 o oAt
B 4% B A BOR W, W) = A SE K, (H T B A
RN,

5 HH

PAE & LA H B, HB RS PR A R4 5l
A

P...= 300 MW, P..= 100 MW
J(x) = 0.052% + 3.51x + 4. 44
T 3% 5 S B A BodE (3k 100 d, B H 48 NETBE,
BREHS 1HBEOWA 1R,

30

B /(FETE-(MW-h) 1)

5 11 17 23 29 35 41 47 53 59 65 71 77 83 89 95101
Wi B (B EE 1 BB
— SEBRHLAY; e T s Afy

1 FERMRENESR
Fig.1 Historical price and forecasted
price of the market

FERFH BTN, 100 HE 1 WHBEH
G MR 21. 11 £58/ (MW « h), Bl iR 2 5 2
o N 7.59,

A SCRFR b R B T A R ws

BAEH 1 P (BANLH MW) B4 ACAAL R
EIL/ (MW « h)N .

- o
—b+y— e 2
P = /2% =
opt 2a
21.11 |
— 3.51 4+ 21.11 — e 2Xx758 7_59
6'282173 50
2 X 0.05 )
_ ¢ -2
A=y — e ¥ =21.11 — 0. 25 = 20. 86

V2n
HENMNBETFERS WG -B M, W H#%E 4
TR BRRRESY R, UEBIHE 5 M -H
WRapl, ¥ RITRME 1R,
x1 RZBI@nRNAR
Table 1 The bidding scheme of a power provider

B5 A P/MW B A/(FETT - (MW« h)~1)

1 [100, 174) 20. 86

2 [174, 206) 24.11

3 [206, 237) 27.21

4 [237, 269) 30. 41

5 [269, 300) 33.51
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A MODEL AND ALGORITHM OF GAME THEORY BASED BIDDING
STRATEGY FOR AN INDEPENDENT POWER PROVIDER

Shang Jincheng'., Huang Yonghao'. Zhang Weicun®, Liu Hongjie’. Liu Wenmao®
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(2. Beijing Institute of Yantai Dongfang Electronic Information Industry Ltd, Beijing 100085, China)

Abstract: The problem of the bidding strategy attracts more and more attention with the reform of power market, the key to

this problem is to establish the reasonable mathematical model. This paper treats it as a game between a bidder and the power

market itself rather than among all bidders. Then a mathematical description is presented by zero-sum two-person mixed

game based on Game Theory. Furthermore, an optimized bidding strategy is obtained through deduction. The target of the

strategy is to get the maximum expected income of an independent power provider. While the presupposition of the strategy is

that the probability distribution function of the forecasted market price is a known normal distribution function. Finally, a

detailed calculation example is given to show that the model and algorithm are applicable.

Key words: electricity market; bidding strategy: game theory



