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Fig.1 Implementation flowchart of

deep peak regulation market
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Table 2 Trading results under unilateral / bilateral

bidding mechanism in typical summer day

et AL / I/ RAFN WEAFOL
HLH (kW-h) [JC- (kW-h)™'] /% ) %
i 1.60908x 10° 0.3162 5.00 5.00
Wil 4.53330x10° 0.3437 3.46 0.20
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Table 3 Trading results under unilateral / bilateral

bidding mechanism in typical winter day

Wt VEAHRE S/ AMESMY , BESER RAFHE
HLl (kW-h)  [78+(kW-h)'] /% /%
iy 5.22142x10° 0.5626 5.00 5.00
Wi 5.22142%x10° 0.5616 5.00 5.00
XA (TE) 3.38913%x 109 0.3720 7.86 1.01
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Table 4 Benefit situation of multiple market entity in

typical summer day

LAY
ik} A S IR
SN il LS| Hih Wil Hih XA

JCH 50.885  155.828 48272 135999  2.613  19.829
KH, 60.705 123.388 48.848  85.111 11.857 38.277
FEAR 7713 74123 2.038 46295  5.675 27.828
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Table 5 Benefit situation of multiple market entity in

typical winter day

B TTIE
e o Ty uy T
=S ) T (%) = ()

KHL 293.74 293.26 126.06 209.60 209.59 101.67 84.14 83.67 24.39
KU 229.93 229.93  84.16 187.89 181.10 66.80 42.04 48.83 17.36
ik 37.68 37.68 97.67 105.85 33.72 86.86 —68.17 3.96 10.81
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Bilateral trading mechanism and model of peak regulation auxiliary service
market for renewable energy accommodation

ZHANG Min"?,WANG Jianxue', WANG Xiuli',CAO Xiaoyu’,CHEN Yang'
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;

2. State Grid Xi’an Power Supply Company of Shaanxi Power Company,Xi’an 710032, China;
3. Key Laboratory for Intelligent Networks and Network Security,Ministry of Education,

School of Automation Science and Engineering,Xi’an Jiaotong University,Xi’an 710049, China)
Abstract: The integration of large-scale renewable energy sources requires a higher level of peak regulation
capability in China Power Grid,so rapid development of peak regulation auxiliary service market can serve
as an important way to accommodate renewable energy production. The current market design and trading
mechanism of peak regulation auxiliary service in China are investigated, and a market trading model
based on the unilateral bidding of thermal units is developed. The objective of the model is to minimize
the dispatching cost of thermal peak regulation resources,which satisfies a few operating constraints related
with real-time power flow balance,renewable energy curtailment,and ramping limits of thermal units. More-
over,a new market mechanism and implementation mode is designed involving the bilateral bidding of both
the renewable energy and thermal,which can motivate renewable energy producers to actively participate in
the peak regulation market. At the same time,a bilateral trading model that maximizes the total social welfare
is proposed, and the evaluation method of interest for different market entities is demonstrated. The case
study is performed on a practical system,and the trading results of peak regulation market,renewable energy
accommodation situation and interest of different entities under unilateral and bilateral trading mechanism
are analyzed,so that the effectiveness of the model is validated.

Key words: peak regulation auxiliary service;market mechanism; bilateral bidding; renewable energy accom-

modation



