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Peak Shaving Auxiliary Service Market Model with Multi-type Power Participation
LI Cong,HE Yongqi, SONG Lizhu, WU Qingyu, YU Jiaxi, FU Yanlan

(Hainan Power Grid Corporation Dispatch and Control Centre ,Haikou 570203 , Hainan , China)

Abstract: To ensure the full consumption of clean energy such as wind power, the enthusiasm of multi-type
power for deep peak regulation is enhanced depend on market means,and the peak shaving potential of power grid is
deeply tapped. A peak shaving auxiliary service market model was proposed with multi-type power participation
based on the minimum peak regulation cost goal. Firstly the model dispatched units according to the peak regulation
price level,the economical operation of the power grid was guaranteed with the minimum peak regulation cost,then a
peak shaving auxiliary service market model was established considering the constraint conditions of nuclear power
units peaking depth and rate, finally the generator power of units was assigned. The participation of multi-type power

in peak shaving not only increases the peak shaving capacity of the power grid, but also eases the single peak shaving
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pressure of coal-fired generating units and reduces the peak shaving costs of the power grid.
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Fig.1 Mode of nuclear power participating in

daily load tracking of power grid
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Fig.2  Flow chart of peak shaving strategy based on

market conditions
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Operating datas of power grid coal power and

Tab.1

nuclear power units

pais g TN R TR
G1,G2 S 350 122 5.25
G3,G4 L 350 122 5.25
G5,G6 AN 138 48 2
G7,G8 S 330 116 4.95
G9,G10 S 350 122 5.25
HI1,H12 i 660 330 33
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Tab.2  The graded quotation range for coal units
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Tab.3  The graded quotation range for nuclear power units

" WA TR/ et LR/
BT o po-(MW-h)"'l Do (MW-h)™]
0.5~0.75 1 0 150
<0.5 2 150 300
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Tab.4 The simulation of graded quotation for

coal and nuclear power units IC (MW -h)™!
AR
B G
1 2 3 4

Gl 49.8 99.7 149.8 249.8
G2 49.7 99.6 149.6 249.6
G3 49.6 99.5 149.4 249.4
G4 49.5 99.4 149.2 249.2
G5 49.9 99.2 149.0 249.1
G6 49.8 99.1 148.8 249
G7 49.8 99.0 149.0 249.3
G8 49.7 98.8 149.2 249.5
G9 494 98.5 148.5 248.9
G10 49.3 98.3 148.3 248.8
HI1 80.0 200.0

HI12 70.0 190.0
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Tab.5 Power generation of units in each period considering nuclear power peak shaving MW

HLH L ESingE
iy 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Gl 175 175 175 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 161 173
G2 175 175 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158
G3 175 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158
G4 175 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158
Gs 0 0o O ©0O O 0O O O O0O 0 0 O O 0O 0 0 0 0 0 0
66 0 0o O O0O O O O O O0O O O O O O 0 0 0 0 0 0
G7 165 165 165 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 152 164
G$ 165 165 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149 149
G9 166 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158
G10 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158 158
HI1 495 495 495 495 495 495 495 495 495 495 495 495 495 495 495 495 495 495 495 495
HI2 495 495 495 489 487 491 485 484 485 459 433 436 432 437 441 443 455 478 495 495

A1l 2344 2302 2269 2 230 2 228 2232 2226 222522262200 2 174 2 177 2173 2 178 2 182 2 184 2 196 2 219 2 242 2 266
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Fig.3  Operation mode of nuclear power
participating in peak shaving
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Tab.6  Power generation of units in each period without

considering nuclear power peak shaving MW

Bl e i B

%% 10 11 12 13 14 15 16 17
Gl 158 158 158 158 158 158 158 158
G2 158 158 158 158 158 158 158 158
G3 158 158 158 158 158 158 158 158
G4 158 158 158 158 158 158 158 158
Gs 0 0 0 0 0 0 0 0
66 0 0 0 0 0 0 0 0
G7 149 139 142 138 143 147 149 149
G8 149 133 133 133 133 133 133 145
G9 140 140 140 140 140 140 140 140
GI0 140 140 140 140 140 140 140 140
HI1 495 495 495 495 495 495 495 495
HI2 495 495 495 495 495 495 495 495
AiF 2200 2174 2177 2173 2178 2182 2 184 2 196
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Fig.5 The relationship between nuclear power peak

regulation and wind power generation
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Tab.7 The peak shaving amount of units without

considering nuclear power cipate MW
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Fig.4 Total power output of coal power unit during
peak shaving time
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10 11 12 13 14 15 16 17

Gl 17 17 17 17 17 17 17 17
G2 17 17 17 17 17 17 17 17
G3 17 17 17 17 17 17 17 17

G4 17 17 17 17 17 17 17 17

G6 0 0 0 0 0 0 0 0
G7 16 26 23 27 22 18 16 16
G8 16 32 32 32 32 32 32 20

G9 35 35 35 35 35 35 35 35

A1 170 196 193 197 192 188 186 174






