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The bargain model for pricing of direct-power-purchasing under asymmetric pressure

XU Yun, YING Liming

(School of Electrical Engineering and Automation, Wuhan University, Wuhan 430074 ,China)

Abstract: In the open power market, there is a surplus of producers (generators) or consumers (large consumers) ,
which will directly affect the pricing strategy of large consumers direct-power-purchasing. Under the background.
with the Rubinstein model, this paper constructs the bargain models of pricing of large consumers direct-power-pur-
chasing in single generator-various consumers and various generators-single consumer transaction under the circum-
stance of incomplete information and asymmetric pressure, and then gives the equilibrium profit of generators and
large consumers. The result indicates that the profit of both parties is related to the discount rate and the estimation
of the reserve price. Generators and large consumers can calculate and evaluate the profit of the agreement with dif-
ferent objects with the conclusion of the paper, and choose the cooperative object reasonably. The model and conclu-
sion are also suitable to the bargaining game under the circumstance of the producer (generator) surplus or the con-
sumer (large consumer) surplus in the market.

Key words: power market;direct-power-purchasing of large consumers;bargain model;incomplete information; asym-

metric pressure

s HH1:2018-01-15; & B H #7 :2018-04-09
E£TB :RUIH 385 oA BRI A AR I H (070201CH00003)
BASIES VB (1965-) , 5B 1t #8042, FZN i 3 i A8 e 3 A RS PR A LB TR R R A AT 5T s E-mail: Imying@ whu. edu. cn



55 36 5 2 I T A ARXTRR R DT O P B AR A A3 A B A 1R 143

B [ g T S ek S A L 6 R T

YEAEZ A FF 0, K P B A i — T SR
s, FFIRAR P EW XA R ) BRI E R

Je R 5 35 L T T 3 5 e LR AR R R i T
6 JRy R ST A BB TG R M DL A R
[Fi) B 38 o 52 e R P L & R Al L L Al 1 28
T A o e e £

JIT I L 7 R ) S i e e — i
CINDNER: b a N RS ARG B RE o [ R (] 5 )
FARB I P LTS W] LA AR R S R AT L
H AR 2 B AT R S . B R T 3 O B AN
TR K P 1 TR Al 72 T A

H R X I P LI FL ) B 5 AR v o
2 T A R B T DA B g 1R e ) A A
JrE L Sk [7-9 K Xt 38 By ik AR b e A 1
JE S TR AT 6 R B R A R T
DI AN B A BRI 25 0 T U5 19 349 485 4 A 5 SR
C10-11 143 %A Q 2729 | DU 3y 2 o] B8 5 BF 5%
RFH P W H A %) 1% Bl 25 Tl ) 8, o B T
BB 1 2 S B I AT 2R B A RO 3R T
FEMRCR s CEk[12 I T R EZAN KBS 24
R P 2Z 8] 89 X0 G [6) 58 By 19 32 T2 A5 3 7 6
P GT R TR0 A BBl b 2 T A SR

3R SCHRAIF 5 AR A A ST R R Uy 0 B A
[] ) BE Al SR T AE S B Y H ) T 3 b R] R TG
P8 R PO R A = 3 CR D IR, 75X
TG OLT L 28 2 X7 XT38 B ) %) = vy B2 R 2%
S, iR AR B O B ) AN TR o0 B 7 K Y
Z: 5 35 A 1) T IR R, BRAR R AR IR A e
R R IR . 53 A, b 3R SCIHRER 2 g 3T A X R
SEBE AT A SR L AR A 3 A Y AR

A",

FERXAG T E AT IE . IX L8 AR 22 5 R Bz 2R K
4R
s AT U A0 3 AR DR B O R AT T Y

Sl b oz G T 4 E S I A0 A R A A L 23
Sy N HESE AN DRl Y E 20y 4 N R
R P 2Z 18] 56 F B HL ) A0 4% 0 i 0 #5280 L 2%
T 3 Ay 2o i v o 000 A AT 2 0E L R 2 1
i 45

1 ) A

T I A AL AR S R T e D IR T 2
M —F W TIREIERIE S, FEER S H NG
N U5 T8 3 B 7 X D R i 0 T A TR A
B T ST T T T T A R A
A E1 T X7 2 5 N TH b i B2 2K R Y Bl 25
AL SO R R A e R S R
ik i i sh & 72

TEFT 55 4 B L T3 TH 3R 8581, HL R R R
FUERABT ] T LS T G R B SO R I . AR TR
BT AR A, BT RS 52 By v A M R S AT T b
W o ISR E 38 5 v A R Al SE H R WU HOXE S 5
AR BEAT T B . A — R BB S 2 R
FHAZ oy TR AE T v B AR R O L2
A K LR A5 B — U I R 22 5 S Bk e T i
AP ERIARIINE O . BBEPLE P — R R A — K
LR B i o o e A B 480 B K TR A

] FL T BB 2 32 1) SR AR I A B psn » R
JITRERE 2 Y e R AR XN pmas - BERE HE AR H 1Y

AN 08 max = 05, mmin ai__m‘ﬂf‘ A, )
XA AL B R AR

DZ5E N R BRI R A X E]
L0 min s @.max |+ A FE W IE AN 19 B S B B A — T 1Y
?ﬁfﬁﬁx_ﬁ/l\l_lﬁlﬁﬁ%*ﬁxl%%?ﬁx»)"l'JMJf'JﬁE
2L,

DB p" HRHRLESNF, 0" € [05min+PBmax ] o
0" s N RANLES + ppone —p " HHT]
KPR RANCES . X R R o BB,
MRHAP WA . 2 R =0 m — Psomin » WIRFH T F2
AR KR 5 R P S RO A 25 43 %1 18] 20 ik 47
WA RAN S R KRR 5 B s U IR P Y
sk R — s CF 3CH PR i o 1 48 A Ha 3 P 15 1Y
W ts) o

W IE ] 3 Ry T B B B Bl K
FAR LR S AR AN

A) TN R K HL R AN R TP 3k e & BRI, WU
B AT AR A B 22 (14 117 375 03 %00, 38 BETE 55 — I [



144 H il # 2 5 Eid PN ES Eitd 2021 4 3 A
3 B K P e g 0 e 3% 0 Aok A L IR R Op(R — Sss3) BB UE R 25 5 K, )

I 5% 4 A0 18 . 48 v Aol 19 32 8 B50R L B AIKiE B L R — 83 (R — 8ss3) =53 @)
A, PR PR, 5 & HR B 828 5 g R AR %%M:Rﬂf%Vu—aa>ﬂﬁﬁ&%ﬁ@W
Al A WA HEL B AS L B Ak SE A RE 1. W AR WU Y AR —38y)/(1—68u0s) . SH—MBEHAKHIAE

TR HEA B T BRI 1 i A, B B SR I
T X #2458 B 3 T A 25 I A R ] AR
XL AT LE AR R R R S K P R A,
W B R B — YR A BT BEAT AR, O
oL (0<<8s <<1,0<C8y<<1) HIFEREKHERES K
FHF A B, 53R XU W W S 7E 5 — o B3k
JEH S UL B W 2 AT T O T AR EE — B B, R
HL R 25 R Oss - R IILEE 0 05 (R —5) &

DM ERESSS S EWROMET,
AT IR R GO IR ) KO 19 2 5 3 54 1) T 3 R
EECEM 3 2 0 5 5 2 X ES P A A AR A (i )
W o B0 B g 5 00 67 A O

2 P—LHESZIHEAORHTZS
A ik i 155

e — R 5 2 A K P T 18 2R
Hh, & HL R ) R P A A R Sk B o RN AR
PTG 1 AT E AR TR, ER T, &l
B 0 88/ R P R 38K, T 65 = 0
2.1 REEETHIFMENEZE

JH 30 11 U5 290 32 5K A v T 6 HE A B = B BT

TR . Se AN R M 2L W] RE M X 3l A
Wraf A 10 2 245 o B 1 AT AT SR AR . A b AR O R
tﬁ%%%ﬁ%ﬂﬁRmmﬂmﬁ%%ﬁﬁm

18 55—y B e 3 kv R A & FL R T RE AR
B K ZIEN 5o 5o PTHBIHE B BER Ossy s X
REHME, RERH P BN KR TET 0sss. K
B — 2 MK P A 0sss» A3 R — 0530

R —8ss; PRI~ B R 05 (R — dss) 5 X F K
MPmE, REE Bk E MmN /NTET
R —03(R —8sss) « KR —E 4%, TRKHR
WM R — 0p(R — Oss3) » KUK 36 6u(R —
8s55) 0

Ml LU L R 5 — B Bl o R —

FeaA AR 45 RN ]
2.2 AREEETHIFMENEE

FE SEBRR A A b B AP, I8 1% % 18R A 24 1 XL
B 5 R N X TA] [0, min s 0. max ) AN 52 X T A 2 [R] 01
W N T AT A T R,

D FERFNHEAT Z i o K HL TR 2 A1 SR AR R 7 A
Os.min T K HL TS X KT P 0 68 45 32 1 I = ) A
mxﬂT%%¢ﬂmﬁk%ﬁﬁTﬁ ..... R. F
JE PR AR A D7 S B S R AT AT IA R T
[0.R,] L¥5) 5010,
2)RHEEHAE R 78 [0.R, ] EH5 54, A
R, MR MR/INKR,
DR FME LB AN ACHENTELO,
R, E¥51 504 I FLAIE & B g O A5 T R, .

LR =R, M1 R <R, iX 2 fli§ i 47 507 .
2.2.1 R =R, B B4 125

RS = B B e 3 % R R p, BIAR A s
KA TR T BE 2 ks o0 7E [0.R, ]
XS, HOR AR A O BRI R ok Ak
il

=
g

max[s; P, +0(1 — P,)] (2)
X Py N KM P EZRERMN R, P, =
Pl{o =5} =R, —s)/Ry. B (2) 15 F i
sy =R./2, #% KBRS =W B MMk
R, /2, &L WA K P ik 25 4k R, /2, 1 5%
Pr bR P EIEWZ N R — R, /2, RS W
B o DK F s A 8 2 0L R FLTRIOR P 1 i 25 43 i1
HOsR./2.0uR, /2, K FT EIEW 4 T 5B O
(R—R./2) .
55 B B R B R PR L R s, R FTI
HIEWZE R R —s.. KA HEA S B BUdi
5 K T4 = B, )

R,

R*SZ >8L(R*7> (3)

(EAFE A . 2 (3) & B R 5 K P g 3L )



55 36 5 2 I T A ARXTRR R DT O P B AR A A3 A B A 1R 145

R, s A fE B R b A B B i 4 A 0 R
5*R7/2~$ﬁ:é{§§@’ﬁrﬁﬁﬁﬁ)ﬂ?ﬁmﬁ85R2/2

R O 7E KB B i 0 23 38 B e K AL J2 K R
SXHIIE s, = 0sR, /2 W (3D, P, A HURT R K
M PR M WAl vT DUE IE R 7E (R, .R. ] B35
ML R, W

R, R,
6s7:613(R5*7) (4)

T, KR — 8 SR 4k R IZ W BE AR . N
TR BN, R PSS — 1 ES
KHHCHMEBNM AR, Ry =R,(8s —8)/2(1 —
0p) o

X — AN AT AF IR R o B Ay 3k A 3 B 475 7T LA A
P& BRI IC Rl OsR. /2. DL ZE AR 1 T XF
Ry B F 25 HEAT 43 #1 09 58 4 g

FASC 2.1 715 v R 0 O 0T AAS 3058 — B Bt &
HLRT I T IC 35 R, (8s — 0 — 0% + 040s) /2(1 —
8w » KPR B UL 25N R — R, (8 — 0y — 0%+
830 /2(1 —68y)

FE XA FEZE o K P R 2 fil o 2008 B Ol AR
AERVARR Ry <R . #57 K H R K H PR
AR AN AT AT S AT LAAS W7 14 8 X6 K FH P A 8
it R, A3 R, =R
2.2.2 R <R, B pyit ik o iz

RIS W BAe B R M, 53¢ 2. 2.1
REF AN B BAEIE ., BB RN R, /2,
HZ R <R,/2,MRFNBEZH:# R =R, /2, K P &
ZARM (LA FIHE A 7E R = R, /2 3ERE 1) .

FEVT RN 5 = B, R LRI R R /2
i A KA P il gs ol R, /2, 1 K P B R
Wtk R —R,/2, YrEsles BB, WK f R 9 A
FEE R, kW R ORI R Pl £ 0 BT 5 4 0 R
OsR:/2.0uR /2 KA P FHIE W5 T S (E N 0y »
(R—R,/2) .,

BomBERB KM mM . KA REACSE
BB R KT AR B B

RZ) (5)
2

R —5, =2 0p(R —

[FVRE Y, 2 R P AR 9 OsR, /2., I — 5E 23 $¢

RRRTEYS . PG, O T IR RN B R R B R
MPrassith—NM 5. RUACHEREN N R,
2 -

RS—SS?:&;(RS——;) (6)

Bl R, =R,(8s —01)/2(1 —8p) 5 R, <R,/2,
Fbr B R =R,/2, B R, =R./2, W@‘ﬁﬁiﬁy\/}
HxF Ry B F £ HEAT 20 H Y 5 42 05 2

%*@lfliﬁ%ﬁﬁ@ﬁj@ﬂ&ﬁjﬂ R.(1—o5(1 —
8s)) /2, KM P BB 45 R — R, (1 — 6y
(1—69)/2,

3 ZANKHRESR— KPS T
B ik M T g

TEZAN R 58— KA P i g b R P
Ti] % FEL T A A W o Ol IR A R B A & F R 1 T 3
T3 AT HLAN A BB . R P 0 BRI
RBFODIEE SRR, TR 0s < 8y » HIEX AT
5 BTN B 1 3 A R BEAT BT, O T Ak
ST AR AR

1) R P S A2 2R T B Z i A A I 3
TREAM 0nman » 101K HL T B IR ARAR BB 0500 mlum
SEAR B K PG & HL R S I AR B A — A

T 05 mne 2 U = i — Osumin 2Us = Phomax —
(Oé?t)nino
2) K P0G ) E— 15 8 & HL R Rl Y 3R A

5 [0,U, ] B2 504 TIEARTERE U F U, 1R/
DEHEEMERHPANACHEMNFELO,
U, | B850 A i HiERE U MU, MER.
SrEE U = U, MU < U, iX 2 FiE ol b 173
W. MRS 2. 2 WAL, TR K U =
U, B}, & B SR 40 Hh A555 2e  BL 507 19 43 31 1 25
F U, =U, (8, —8s)/2(1 —8s) , H—MB KR
BISE bR B T 3 o U — U, (6 — 05 — 0% +
8808 /2(1 —0s) R F RIS U, (6, —0s —
85+ 0501 /2(1 —0s) « MU < U, W, K& H 2= B
CESIHIEIR R U, =U, /2, H—Hr Bk R



5

Eid PN ES Eitd 2021 4 3 A

146 25} h B ¥
IS BRIFEE W 2 H U —U, (1 —68s(1—65)) /2, KH
PR AT 2 o U, (1 — 8 (1 —68)) /2,

4 AR

AR Y 5 A 3k A T DAAS B 58 4 FAR 568 2 1R
ECNPriery 4 Felis O . R MR RS — B
B ik BB ORI R 2 R T3 L5 = Bl A 25
— B BT AEL . Rt TR I8 R K LR A R R P
AR 1) T 75 55 — B B ik B 380, 2R — B B A 2
W g B R DA B A0 B MR o o0 BT A% DR IR A
W A B S5 RN 1 TR

R1 HAKBZGT AR FHH
Table 1 Analysis of factors influencing negotiation profit
] W Vs Vs Ve Ve IV Vs IV
B = = —
d8s oy Ids ISy IC, ICy; 9Dy ID:
R=R, + — — 4+ 4+ = s =
R<R, + — — 4+ + — % =
U=U, + — - 4+ x x - 4
U<v: + - — 4+ = x - +
VsV 235 R & B AR P B9 WS s « -+ RR IEAH G —

FR UK % "R A
Xt BCHE AT AT, BT LA DL R 48
DZ5H MRS A I BRI R G, 5 X

Jr BB GA 5 . 25 0 B ) R B A L X Oy

O FRE I B x O A AT O 0 B g R

XSO A F . LR = R, B BAE B A 6], %K H]

FUORE L OB E ) OR, JEE B O M 1S

R;=R,(6s —8,)/2(1—¢&,) WA TR =R,

— AR RE KA R 5 X6 & R R R L F0 B g

A K P T A B At R AN
D XHMEBARTE R IR A S 5 H GRA D IE T 5

AN S L AR 5 kX 5 A BR A A T TE A OG

AR E A, Flan, 4 R <R, B, 3% R, >

2R JRHAIER . MERERMS5H, Hiki S

X AT BRBR AR G (5 B AR RS 5 #H

R B A TR 2 (1 25 A 235 SR 5 S TR X B 3k i iR

B WS 2 R AT THEL VAR A SRR PR A VEXT 42

5 4l
%332 ) g8k DL =B B L A i T AN
TRGERE VGEMFRE TR —~KBE S 2K
VI K Z A4S KT 5 B — R P Z 8] 0G0 e g
K& B O IR AN B AY 25 PR T 38 A Ao R v X T
AT IE A BB HEEER . RHA S5 EH T F
Az R EESENS., 4
e
DZHEMKZES A S A0 BRIEA S, 5 X
J7 19 s 33 AR O 5
DIFBATRENZS 5E MW G 5 IRA b
X8 B A B T AE DG (R B S 2S5 3 il
% 55 P B A B A THE TR AR G
IR e 4510 [ RS H T T G i A A 2R 77 35
AR ANE 9% 8 T A W A A TR

SE 3k
(1] XPu, BLLE A 240, 55, 25 18 X i AS B 58 1 0 K
HIR R REEGREZLT]. B RGPS

2019,47(14) :131-139.
DENG Qiang, ZHAN Hongxia, YANG Xiaohua, et al.
Power system economic dispatching considering the un-
certainty of wind power and large consumers direct pur-
chasing [ ] ]. Power System Protection and Control,
2019,47(14):131-139.
[2] Liu DN,Li Z H,Zhou H M, et al. Comprehensive bene-
fit evaluation of direct power-purchase for large con-
sumers[ C]//IOP Conference Series Earth and Environ-
mental Science,Bangkok, Thailand,2017.
PR EER, AN E AT SRR THEN G
Zyr o i A LT ] B O B SR S, 2020, 35
(1) :40-49.

[3]

LI Daogiang, GONG Jianrong, I.LI Zhonghui, et al. De-
composition of an electrical energy contract for differ-
ence in electricity market environment[J]. Journal of
Electric Power Science and Technology,2020,35(1) :40-
49.

C4] XUy, E 85, i e, 55, OB B I R 48 T ik 8



5536 B 2 ) 73

02 A AR BRI 1R R P T A A T i (SR

147

(5]

L6]

(7]

(8]

EH AT AR T] O RERP 5HEH,
2017,45(22) . 28-33.

LIU Kejian, WANG Tieqiang, SHI Min, et al. Research
of day-ahead generation plan based on assignment price
under consumers’ direct-purchasing electricity[ ] ]. Power
System Protection and Control,2017,45(22) :28-33.
B B, SO0, AL TE T 37 T B SR R
L E R A DAk 4 T LT ). H I 5 3 T AE IR, 2019, 35
(3):7-13.

QIN Lin, HUANG Weibin, MA Guangwen,et al. Anal-
ysis on the benefit optimization of direct power purchase
by large consumers for cascade hydropower station
within market competition[ J]. Power System and Clean
Energy»2019,35(3) :7-13.

TS 470, 4 55 K P W T 3 KUK T A
Bt R A x4 [T, BEVR T2, 2016 (4) :1-6.

YU Yanan,JIANG Quanyuan,ZHANG Wei, et al. Eval-
uating market risk design of large consumers direct pur-
chasing and impact analysis of policy factors[]J]. Energy
Engineering,2016(4) . 1-6.

AR /NaHE IR . L T 3 R OCT I H T A A A
AR T, B T AR #2005, 19(4) :96-99.
ZOU Xiaoyan, WANG Zhengbo. The bargain game
model on electric power price in a bilateral electricity
market[ J]. Journal of Industrial Engineering and Engi-
neering Management»2005,19(4) ; 96-99.
R SR R R U AN TR R R R P BB R
nyR LT By R g K H A 3 %] . 2008.20(4) - 77-
81.

[9]

[10]

[11]

(12]

[13]

[14]

ZHAO Fei,ZHOU Yuhui. Application of bargain game
theory in the price of direct power supply[ J]. Proceed-
ings of the CSU-EPSA,2008,20(4) . 77-81.
QU Shaoqing, CHEN Haoyong, ZHANG Senling. The
two-stage negotiation mechanism based on multi-Agent
using Q-learning in electricity bilateral contract[C]//
9th International Power and Energy Conference, IPEC,
Singapore, 2010.
TRARMR L BRGSO R T T T Q
SRR Z A Bk R ()] M RGA 8
1£,2010,34(6) : 37-41.
ZHANG Senlin, QU Shaoging, CHEN Haoyong, et al.
A two-stage negotiation strategy based on multi-agent
using Q-learning in direct power purchase with large
consumers[ J]. Automation of Electric Power Systems,
2010,34(6): 37-41.
RO HH P N K o T ) L AR A % R 1) Bl S ol g A A
[D]. dext A du e J1 K, 2009.
R m A7 T EEIE R R S
FOGL AR 22 Z BEAL LT ). B ) & 88 A g4k, 2016, 40
(22) :56-62.
WU Cheng, GAO Bingtuan, TANG Yi, et al. Master-
slave game based bilateral transaction model for gera-
tion companies and large consumers[J]. Automation of
Electric Power Systems,2016,40(22) : 56-62.
A, MR e S AR M, b st h E R K%
At 2010:126-131.
Rubinstein Ariel. A course in game theory[ M]. Cam-

bridge, Massachusetts: The MIT Press,1994:117-131.



