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Fig.1 Schematic diagram of integrated energy system

connected to power grid
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Fig.2 Frame diagram of coordination between power grid

and integrated energy system
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Table 1 Costs of integrated energy

system planning e
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Table 3 Planning or operation results under different

peak-to-valley difference values
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Table 4 Best planning scheme of integrated
energy system
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Integrated energy system planning considering peak-to-valley difference of
tie line and operation benefit of power grid
ZHANG Xiaohui, LI Jiaxin,ZHANG Lu,WU Bangxu, WANG Liang, TANG Wei
(College of Information and Electrical Engineering,China Agriculture University, Beijing 100083, China)
Abstract: Aiming at the current situation that the IES(Integrated Energy System) planning does not consi-
der the impact of the peak-to-valley difference of the tie line on the operation of the power grid,an IES
planning method considering both the peak-to-valley difference of the tie line and the power grid operation
benefit is proposed. The optimal planning model of IES is established, which takes the minimum per unit
sum of the annual operating cost of the power grid and the annual cost of IES as the objective function
and with the tie line transmission power as the constraint. The elite energy reserve genetic algorithm and
branch and bound method are used to solve the equipment configuration and optimal scheduling results of
IES, and the optimal power flow is used to calculate the power grid operation cost under the given trans-
mission power of the tie line. The simulative results of the improved TEEE 30-bus system verify the effec-
tiveness of the proposed model. Meanwhile, controlling the peak-to-valley difference of the tie line can re-
duce the safety risk and the operation cost of the power grid brought by the access of IES.
Key words: integrated energy system; peak-to-valley difference of tie line; power grid operation; renewable

energy ; optimal planning
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Table A1 Parameters of generators in transmission network
DIRGE RS JHEALT EHURAT WL G JAEALT EHURAT
1 160 45 4 250 80
2 170 55 5 170 45
3 100 25 6 100 25
* A2 B ESH
Table A2 Equipment parameters
pETIES AT 7 e A B A A AL B IR G (KW a) ]
ITHENL 532 JG/(KW 2) 0.025
Jefk 674 JG/(KW a) 0.0096
WAL 121 JG/(KW 4) 0.007
AR 203 JG/(KW 4) 0.0097
R HL 84 JT/(KW ) 0.01
# it 123 76/(KWh a) 0.0018
YN 4.3 JG/(KWh-a) 0.0016
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Fig.Al Load of electric heating and cooling during three typical day
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Table A3 Load type of each node
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Fig.A2 Voltage operation results of power network under Scenario 1-3
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Table A4 Transmission power parameters of tie line

9 OB AT T 2%
4 BRI WEREI% L i kLU
|- BR L
40 732.50 439.50
35 710.23 461.77
H7 586
30 689.14 482.86
25 669.80 502.20
40 920.00 552.00
35 892.03 579.97
AT 736
30 865.54 606.46
25 841.25 630.75
40 1273.75 764.25
35 1235.03 802.97
BIE 1019
30 1198.34 839.66
25 1164.72 873.28
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