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Research on modeling the incentive electricity pricing mechanism in day-ahead electricity
market clearing containing flexible loads

GU Huijie', PENG Chaoyi', XU Danli', ZHOU Huafeng', SHI Xionghua®, CHEN Genjun’, GUO Chao®, XIE Jun’
(1. China Southern Power Grid Dispatching and Control Center, Guangzhou 510623, China; 2. NR Electric Co., Ltd.,
Nanjing 211102, China; 3. College of Energy and Electrical Engineering, Hohai University, Nanjing 211100, China)

Abstract: Generation side competition is the preliminary stage of the electricity market. Flexible loads participating in
market competition are inevitable for electric power industry deregulation. Traditionally, the pricing mechanism of
locational marginal price is adopted for day-ahead market clearing. Both theory and practice have proved that it is difficult
for the locational marginal price mechanism to simultaneously achieve the requirements of individual rationality,
incentive compatibility and maximization of social welfare. Because of the imbalance in information in the electricity
market, and in order to overcome the strategic bidding of market participants and realize the high trade efficiency and
social welfare maximization, an electricity pricing mechanism for considering generators and flexible loads participating
in the day-ahead market clearing is proposed based on VCG mechanism design theory. It meets incentive compatibility,
individual rationality, and social welfare maximization simultaneously. Finally, the basic characteristics of the proposed
day-ahead market clearing pricing mechanism are demonstrated by the simulation results of a 2-bus system and the
revised IEEE14-bus system.
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Table 1 Parameter of generators in the revised
IEEE 14-bus power system

KBEAT A

. gy N R
Fris e KIRAY VTNl
BT A RS ) FR/MW
(EILMW?)  (EIL/MW)
® 1 0.022 01 22 120
@ 2 0.019 25 1.925 115
® 3 0.068 75 1.1 90
@ 6 0.009 13 3.575 95
® 8 0.027 50 33 70
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Table 2 Generating capacity, system payment and net profit when

generators telling the truth in the proposed mechanism
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FTAET MW E FIT
@© 1 120 1413.80 833
&) 2 115 1334.96 859
® 3 525713 566.84 319
@ 6 95 1042.02 620
® 8 70 718.75 353

% 3 180K IEEE14 RGP R MERTTSH
Table 3 Parameter of flexible loads in revised

IEEE 14-bus power system

. AR AR —
o O mr g P
T EEMWY)  (ETEMW)
@® 9 -0.125 44 150
@ 13 -0.175 58 160
® 14 -0.13 52 170

FEASCHANHLE T, SR A LA HR
HSUR A, PR RS s i, 7%
AP I R L T3 R G A A 9 T DL K]
R THEE AR WA 4 B

R 4 ARSI T SRt S 1oy B 4R B 5K R FR AR 2R Y Y

TR E. |ARFHTERARYE

Table 4 Purchasing capacity, payment to the system and

net benefit when flexible loads telling the truth

in the proposed mechanism
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® 14 167.967 1 1050.41 40162
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