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Table 1 Declaration and response of EVAs under different benchmark incentive electricity prices
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Peak shaving optimization modeling for demand response of multiple EV
aggregators considering matching degree of power grid demand
YANG Jingxu, LI Qinhao,ZHANG Yongjun,YAO Lanni
(Research Center of Smart Energy Technology,School of Electric Power,South China University of Technology,
Guangzhou 510640, China)

Abstract: In view of the mismatch problem between response capacity of EVAs(Electric Vehicle Aggrega-
tors) and power grid demand when EVs(Electric Vehicles) participate in DR (Demand Response) to solve
the problem of increased peak load in distribution network,a DR mechanism considering matching degree
of power grid demand is proposed to achieve more flexible and accurate DR. The DR mechanism process
considering power grid demand is proposed to evaluate the responsive user demand of power grid and
response ability of EVAs,and the satisfaction ratio and user participation rate are proposed to evaluate the
response degree of multiple EVAs. Based on this,the constraint models of under-response and over-response
are established. A wuser response probability model considering compensation price is proposed. The decla-
ration matching degree is put forward to reflect the matching degree of EVAs’ declaration capacity and
power grid demand,and based on this,the declaration mechanism of multiple EVAs’ response capacity and
quotation mechanism of incentive electricity price are established. The response matching degree is proposed
to reflect the degree to which the EVAs complete the declaration task,and an incentive electricity price
adjustment mechanism considering each EVA’s response and overall peak shaving effect is proposed,which
is taken as the punishment method when EVAs fail to complete the response task. The net profit model
of all parties participating in DR is established, the comprehensive objective of DR is proposed, and the
decision-making of power grid company and EVAs is optimized based on particle swarm optimization algo-
rithm. The effectiveness of the proposed decision-making optimization method and the DR model with partici-
pation of multiple EVAs are verified by the simulation example.

Key words:demand response;electric vehicles;declaration mechanism;multiple aggregators ; matching degree;

peak shaving
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Table A3 Travel probability distribution of EV users
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Fig.A2 Typical daily load curves of charging stations before participating in demand response
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Fig.A3 Electricity price of electricity price-based demand response
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Fig.A4 Load control results of electricity price-based demand response
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Table A5 Response of EVAs under Scenario 1 and 2

BYER 10 BER 11

BEH
kw/% N Nags  c/OTKkWY  kn/%  Nao  Nags  c/(GGkW)
EVA, 150 21 8 2.42 68 18 16 2.44
EVA, 84 21 17 2.6 60 18 21 259
EVA; 79 17 15 2.64 65 16 17 2.63
EVA, 56 21 20 2.02 48 18 15 2
EVA, 81 25 22 2.69 67 18 17 2.67
EVA; 74 23 15 2.48 60 21 21 2.44
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Table A6 Incentive electricity prices of each EVA under Scenario 3 and 4

Wi AN /(TE kW)

1 5t KEWH
B 10 B 11
EVA, 3.5 3.5
3 EVA; 3.5 3.5
EVA; 3.5 3.5
EVA, 3.43 3.93
4 EVA, 4.02 3.89

EVA; 3.22 3.85
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Table A7 Response of EVAs under Scenario 3 and 4

ATER 10 BTER 11
15357 KA
kw/%  Nov  Nags ¢/ OTkWY)  ka/% Na Nags  co/(GT-kW)

EVA, 50 0 12 2 45 8 10 2

3 EVA, 48 12 11 2 87 25 13 2
EVA; 63 20 16 2 59 21 15 2
EVA, 79 17 15 2.64 65 16 17 2.63

4 EVA; 81 25 22 2.69 67 18 17 2.67
EVA; 74 2315 248 60 21 21 2.44
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Table A8 Demand indexe results of all parties under Scenario 3 and 4

5% R bR X
53 54
P Ny 1% 1123 143.6
Mg (D) 7% 10.5 1.8
EVA 7, (2)/% 10.7 11.5
M, (3)/% 10.9 11.3
Mo 4.6 8.6
HLRY 23 7] 7:/% 10 14.4
Mg, % 5.4 5.8
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