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Table 1 Influence of GSHP capacity on

system operation

B/ kW W, /o0 BRA /T FERE/ % F./ (kW?-h)
0 0 7754.57 16.02 6250.58
10 25 7591.77 12.21 6218.73
20 50 7433.51 8.47 6195.21
30 74 7282.55 5.09 6119.68
40 99 7131.66 1.71 6058.39
50 124 7031.37 0 5916.24
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Fig.4 Influence of GSHP capacity on MT output
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Table 2 Influence of compensation price on

system operation
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0 7754.57 16.02 0 6250.58
0.1 7640.88 13.97 158.85 5906.37
0.2 7527.19 11.93 317.71 5775.32
0.3 7413.55 9.88 476.56 5541.27
0.4 7292.45 7.86 635.41 4984.37
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Table 3 Influence of source-load cooperative

dispatch on system operation

Har/ AD, / psyi FA F./
kW [JG-(kW-h)"'] A /TG /%  (kW2-h)
30 0.4 6922.44 0 4695.97
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Table 4 Influence of GSHP capacity on source-load
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Economic dispatch approach of RIES for electric vehicle and heat pump to
promote wind power accommodation

CUI Yang',JIANG Tao',ZHONG Wuzhi*,LI Hongbo’,ZHAO Yuting'

(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University, Jilin 132012, China;
2. China Electric Power Research Institute,Beijing 100192, China;
3. Training Centre of State Grid Jilin Province Electric Power Supply Company,Changchun 130022, China)

Abstract: To deal with the wind curtailment problem caused by “power determined by heat” in CCHP
(Combined Cooling,Heating and Power),an economic dispatch approach for RIES(Regional Integrated Energy
System) is proposed,which combines electric vehicle and ground source heat pump to promote wind power
accommodation. Firstly, the operating constraints of CCHP are decoupled by adding the ground source heat
pump into the source side to improve wind integration space. Secondly, the incentive demand response is
adopted to guide the orderly transfer of charging load to assist wind power integration and accommodation
by considering the schedulable value of electric vehicles at the load side. Finally,the source-load coordina-
tion optimal dispatch model for RIES with the goal of minimizing the operation cost is established, which
is solved by the optimization software CPLEX. Simulative results show that adopting ground source heat
pump effectively reduces the wind curtailment,and the peak-load shifting effect of demand response is obvious.
Hence, the additional benefits are gained in terms of wind power accommodation and operation cost under
the source and load coordination,and the higher power supply reliability is obtained.

Key words:regional integrated energy system;wind power accommodation;ground source heat pump;electric

vehicle;demand response; economic dispatch
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Fig.Al Charging load of electric vehicles under different scales
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Fig.A2 Wind turbine,photovoltaic and load forecasting output curves of RIES
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Table A1 Parameters of generators for RIES
B A :
] TR AL AL BN e
i FRKwW 500 600 300 300
W1 T BRIKW 50 0 0 0
e % EBR/(KW - min) 6 0 0 0
e SR T BR/(KW + min™) 5 0 0 0
&S 0.35 — — —
BHERAITE « (KW - h)™ 0.053 0.029 0.025 —
A2 ERESHE
Table A2 Parameters of energy storage
2% NS S— B4 _HifE
Bl BRI Bl BRI
ZAr /(KW - h) 300 300 I KA AR KW 60 75
WA AERERAS 0.2 0.1 B K i DR Ikw 60 75
KA RERAE 0.9 0.8 A FEH 0.001 0.01
F/M#EBEIRA 0.2 0 FERLH 0.9 0.9
BYERMIDT « (kW - h)1 0.051 0.016

R A3 BRIEESH

Table A3 Parameters of electric vehicle

E 21 B¢

T KFEHL B Pioo/[(KW + h)/100 km] 13.9
LB 2 CI(KW + h) 21.6
SOoC k. FM/% 1, 02
GBS\ 2~3

e B OR 1% 0.75
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Table A4 Price information of RIES

25 B 1—8 B 9—16. 23—24 BB 17—22
BEHHARITT/(KW + hy™) 0.36 0.75 1.16
W AR I[TTI (KW » hy™] 0.42 0.88 1.35
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