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Fig.1 Process of frequency dynamic response
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frequency safety subsection control
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Fig.3 Comparison of frequency control effect

among three load shedding schemes
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Fig.5 Relationship between dissatisfaction degree of
load users and load shedding rate in first and

second load shedding rounds
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Table 4 Specific data of load user dissatisfaction

and load shedding rate

B A n, AW
1 0.00138 0.4564 0.0009
2 0.0036 0.2436 0.0018
3 0.0107 0.2911 0.0054
4 0.0140 0.9474 0.0070
5 0.0176 0.7199 0.0088
6 0.0277 0.5933 0.0140
7 0.0817 0.697 1 0.0417
8 0.1216 0.1413 0.0626
9 0.1362 0.6308 0.0704
10 0.1533 0.5545 0.0795
11 0.2090 0.4228 0.1100
12 0.2184 0.7815 0.1153
13 0.3337 0.2768 0.1807
14 0.3860 0.5145 0.2116
15 0.3909 0.0776 0.2144
16 0.9985 0.0009 0.6190
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Coordinated optimization strategy of wheel load shedding
under frequency safety subsection control
QIN Chuan',REN Wei',JIANG Yefeng’, XIONG Hao’,XU Xian®,JU Ping'
(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;
2. State Grid Jiangsu Electric Power Co.,Ltd., Nanjing 210000, China)

Abstract:The rapid increase in the proportion of external electricity and large-scale new energy power gene-
ration in the area makes the problem of power system frequency security increasingly serious. Accurate
load control provides a new way for the instantaneous balance of source load. The user side wheel load
shedding coordinated optimization strategies of millisecond load control (FC-1 section) and second / minute
load control (FC-Il section) under frequency safety subsection control are proposed. According to the node
load control quantity determined by FC-I section control strategy,the millisecond load removal strategy of
the underlying users under the node is quickly solved based on McCormick relaxation and interior point
method, with the goal of minimizing the control cost and the constraints of load importance and load control
accuracy. For the second / minute load control of FC-II section,considering the remaining controllable quan-
tity after FC-1 section and the user’s willingness to participate,a multi-user non cooperative game model
is established, and the multi-objective particle swarm optimization algorithm is used to solve the second /
minute load removal scheme. The effectiveness of the proposed strategy is verified by example analysis.
Key words: frequency safety subsection control;load shedding strategy; McCormick relaxation; non coopera-

tive game;multi-objective particle swarm optimization algorithm
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Table B1 Power-frequency characteristic coefficient of load

3 A Ku S Ky
BB 1.8-2.3 ey 1.7-2.2
G 20-25 gigl 0.6~1.1

fihEZ 05~1.0

% B2 MOPSO f8%&#
Table B2 Relevant parameters of MOPSO

BHE R HAREUE
CAGIHEL tha®E] [0.1, 0.2]
(WA RS, S5 EAE]  [0.5, 0.001]

HORIEARIREL 100

FEF RS 100

RS A 100

I e 25 43 10

Rk = 0.1
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