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Fig.2 Flow chart of bi-level optimization model
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Multi-objective Optimal Configuration of AC/DC Microgrid Considering Electricity/Heat Coupling

YANG Dongfeng', JIANG Chao', CAI Guowei', HUANG Nantian', L1U Xiaojun', HUANG Zheng"
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy

Technology, Ministry of Education (Northeast Electric Power University), Jilin 132012, China;

2. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: With the development trend of the increasingly close electricity-heat connection and the maturity of AC/DC microgrid, a

bi-level optimal configuration model considering electricity/heat coupling for AC/DC hybrid microgrid is proposed. This model

takes the annual investment cost, annual CO, emission and transmission loss as the optimization objectives with consideration of

the electric/heat power balance, self-government and other operation constraints as well. The upper layer is the capacity planning

model of each device in the microgrid, and the lower layer determines the operation strategy of each device in the microgrid.

Through the joint optimization of the upper and lower levels, the capacity configuration of each device in the microgrid is studied.

By comparing different planning scenarios, the influence of electricity/heat coupling system on optimization objectives is analyzed.

Through annual equipment power output and power balance curve of typical days, the energy supply reliability of AC/DC

microgrid with electricity/heat coupling system is illustrated. Finally, the rationality and effectiveness of the model are verified.

This work is supported by National Natural Science Foundation of China (No. 51307020) and Project of Science and
Technology Development Plan of Jilin Province (No. 20160204004GX).

Key words: electricity/heat coupling; AC/DC microgrid; bi-level optimization; capacity configuration
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Fig.A2 Typical daily electricity/heat load data of microgrid for four seasons
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Fig.A3 Typical daily wind speed/solar radiation data of microgrid for four seasons
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Fig.A4 Annual energy exchanged loss comparison in four planning scenarios of different microgrids
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Fig.A5 Microgrid electricity/heat balance of winter typical day under scenario 4: (a) AC bus (b) DC bus (c) heat bus
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Table A1 Parameters of equipment

i BRI BT Y AR Fifir/a

JAHL 10000 JG/kW 20 7C/kW 20

PN 10000 7E/kW 1007 /kW 20
fERE LI 1000 76/ (kW +h) 576/(kW+h) 5
TR 3350 76/kW 1076/kW 15
IR 3607C/kW 576/kW 15
HL A 200 JC/kW 16 J6/kW 10

fitt A 2107¢/(kW +h) 0.14 56 /(kW +h) 10
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Table A2 Annual output power of equipment under different compromise solutions

5 AL H /(KW - h) I H 1/ (kW - h) 55 1 H, 090 52 T H ik /(KW - h)
PV wWT ESS MT GB EB MT TSS T H o L
1 6.68X10°  2.58X10°  5.28X10° 0 1.32X 106 0 0 0 4.81X10% 2.02X10°
2 6.65X10° 249X 105  4.14X10°  2.11X10°  3.05X10° 7.5X10° 2.73X10° 0 9000
3 7.40X10°  2.73X 106 0 1.59X10°  2.33X10° 8.87X10°  2X10° 1.45X10° 1.52X10°
4 6.61X10°  251X10°  4.26X10°  2.30X10°  1.80X10" 7.44X10° 2.99X10° 1.01X10° 0 9000
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Table A3 Selected planning solutions under different scenarios

75 ) AERWRA/ O AECO2HE R /kg HIRFE/ (kW -h)

A 10559851 494361 100060

. B 7359445 512332 105034
C 6117304 508212 110004

D 7144805 498085 115200

A 7657560 376289 100165

9 B 7561231 371476 105000
C 6764356 334113 110021

D 7469927 339123 115045

A 9665000 369900 100161

3 B 9643000 365000 105372
C 9576900 334200 110145

D 7231263 390558 114905

7276484 288703 100168

4 6275821 319980 104471

A
B
C 4689901 307500 110231
D 6178616 334021 115678




