5548 45 55 8 M RN ERBEY D EH Vol.48 No.8
2020454 16 1 Power System Protection and Control Apr. 16,2020

DOI: 10.19783/j.cnki.pspc.190690

X NEEHIARIER ZI TS th

WK, TRAE, TH#EIR, XK, WK

(W) KF A TAFIE, W RA 610065)

E: MG T R BT 90 DL BT T 3 2 i B g T A B R, fR b A U ik A T b LSRR
SIS 5, SIAERE RGBT IAZ 5y (KSR GAE-FAZ S L. 456 i B AT s RE I e 4
P SRR SRS S BORHIRE , 1 8 Sk COUEAS S D) BB S B o L, by IR F DL 3 v 2 7 2 1 TR RS A%
WHL, SIARAER 255 A L MXOL & 1. fEZTHLEIT, KRR A S iR P it 5 A gk
AT SR TR AN S R AR 45 17 )5 (K AR TE R, X XU ik o 1 3 (K58 B L BE AN A oy WL JEAT SR
fito ARG, LSRRI SRR 1 SEBr th T7, AN BR EOBE RO A i (A AT SR A A
HEREW], RN S5 H i 000 k4 i3 AT 58 oy 1O UL e o] DA BRI IGE O 22 465 511, [R) I 48 A LR PR D0
FFRE AT, BAE T FTHBE A 15 B AT R

KR MHIFM; ZRIEALS); MZEAbBl; XUARk# T IR

Spot market analysis including bilateral reserve market and green certificate trading

WEI Zhenbo, SUI Dongxu, WANG Hanlin, GUAN Xiangyou, YANG Haoqin
(School of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The construction of a spot market which is suitable for clean energy consumption is a focus of China's current
power market. A spot market trading mechanism with bilateral reserve markets and green credentials transactions is proposed.
First, a green certificate trading mechanism is introduced to promote wind power grid-connected transactions. Combined with
the current domestic clean energy market situation, this paper presents a green certificate mandatory trading quota system and
determines the green certificate transaction amount and pricing model; second, to reduce the high assessment fee of wind
power due to bid bias, a bilateral reserve market is introduced in which wind power suppliers participate in the purchase and
sale of electricity. Under this market mechanism, the thermal power supplier is regarded as a supplier of trading power to play
with the wind power supplier in the purchase and sale game. The post-deformation model which is based on the Cournot
model and the Rubinstein model are employed to determine the transaction volume and transaction price of the bilateral
reserve market. Then, a function model is used to determine the profit of the generator by simulating the actual output of
wind power through Monte Carlo simulation and scene reduction technology. The simulation results show that the wind
power suppliers who participate in the trading between the market and the bilateral reserve market can reasonably avoid the
deviation penalty, and the profit of each generator is improved. This verifies both the logic and effectiveness of the proposed
model at the same time.
This work is supported by National Natural Science Foundation of China (No. 51807125).
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Fig. 1 Electricity market trading framework after the

introduction of bilateral reserve markets
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Table 1 Market transaction equilibrium result 1

H gk D 30 40 50

S /(MW/E ) 03722 0.457 8 04716
G Vi /MW 15.643 20.058 22.862
FHE/(SEIT/h) 412.003 572.108 783.926
HEUR/(MW/FTT) 0.346 7 0.4278 0.4118
G, By /MW 14.569 18.506 19.930 1
/3 I0/h) 378.836 523.824 678.003
HEMG/(MW/2E 7T) 0.1059 0.1416 0.160 5

Gs ¥t /MW 5.26 7.07 8.47
FHE/(FETT/h) 55.206 112.432 190.053

H #4435 75/ MWh) 49.63 50.12 52.77

PYSUL B kY Y

(UMW) 24.819 25.734 26.395

MR KR AR B8 a,, = 0.1 USD/(MW)? ,
b, =10 USD/MWh , FiRUHEA BT Sy 3 5
R, HdER 2 Pos.

%2 TIHX BUEER 2

Table 2 Market transaction equilibrium result 2

Hirlis#®k D 30 40 50

el /(MW/3E I0) 03339 04483 05317

G B J1/MW 13.956 19.458  24.435
FIE /(35 70/h) 392209  603.647  823.232
el /(MW/3E I0) 03662 04136 04796

G, Byt s MW 15.302 17.953 22.039
FIRE/(3ET0/h) 437.508  566.692  756.574
HEME/(MW/ZETT) 0.1897  0.1423 02054

G; Byt /MW 6.11 7.18 10.56
FE/(FET0/h) 121.501  173.402  327.141

H AT /(35 70/ MWh) 48.97 50.45 51.83

Wit 5 TSIk /(5 0/MWh) - 22.489 24231
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market and bilateral reserve market
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and after participating in the bilateral reserve market
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