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Study on power generation allocation of regional plants for peak operation
in partly deregulated electricity market environment

XU Xilin, SONG Yiqun
(Key Laboratory of Control of Power Transmission and Transformation (Shanghai Jiao Tong University),
Ministry of Education, Shanghai 200240, China)

Abstract: Under the background of China's ultra-high voltage power grid construction and west-to-east power transmission
project, peak operation during valley-load period has become one of the power grid operation difficulties. In order to
effectively solve the problem of peak operation in regional power grid, the partly deregulated market environment is
introduced, which helps allocate peak operation resources among provincial grids in the region. A regional down-regulation
market and its framework are designed based on regional grid. A power generation allocation model is proposed aiming at the
stability of the load distributing process and the maximization of the profits of regional plants and a price-iterative
hierarchical optimization scheme is explored. Meanwhile, different goal weight setting methods and power transmission ratio
setting methods are analyzed. The model is implemented to the peak operation of regional plants in East China Power Grid.
The numerical results show that the peak operation problem in partly deregulated environment is effectively solved, meeting
the demands for peak loads of multiple provincial grids.
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Fig. 1 Problems of energy transmission to provincial grids
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Fig. 2 Market rule of provincial down-regulation market
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Fig. 3 Provincial down-regulation market clearing method

3.3 MEMBERMILTIZ

TR AT HL I i e il 55t A A1 D XUZ H
PRIE] A AR AT 2 RN, A 2N SR LA
BRI BCE TR TxG+G AR AL
(P P ... P P P ... P ... P

ml > T m]l 2 > ml > Tm2 > " m2 > > m2 > mG
PniG P Prr{:G s Rm,l > Rm,Z PR Rm,G }U\&{EEZQ’HTJ‘&%

e Y3 o Y10 < S = R NS e R v
K 4 Fios.

RO 25 v 10 T e PR 2 0495 T B
GA LR AN BRI R RIE 53500 K 6

! \
| |
| I
| |
| |
| |
| |
| 55— AR i T 5 5 i
| |
| |
| |
| |
| |
| |
| |
| |
1 1

S | HBIGA B TA I B 1) 84 5 45

L TRy ik 5 0 A (R DR 15
VST TR A Ph e

ft I
MU MAS L S EAT ) A O T8
HEMYCH SR FLBLAL R Okt 1 WA A
X R T R AT k RN — 2k
e
i W 5 0 4 R 1 i
b RV i85 O !
(]
L | | gt 0 A A
7 - - ! U 3 e = Phide
E}A HE T B BRI 2 g | (L DT b = P
I
{ !

AFAFEIR 3K VL 05 I BT A A B 3R
T3 IR AR S AR AR — )22
DAL R A WA LA

AT EAE A4 DAy 25 10 I B AE R
S RGN 1 ) ) 4 Ty %

ik

4 WEMSERRILRIZE
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Table 2 Pressure of peak operation and goal weight
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Table 3 Peak regulation results in deregulated environment
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Fig. 5 Load balance results in market environment
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Fig. 6 Provincial down-regulation market clearing results
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