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Fig.1 Demand response framework of

distribution network
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Fig.2 Flowchart of interactive operation of
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microgrid with distribution network
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Fig.3 Topology of microgrid
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Table 1 Equipment parameters of microgrid

W55 2 R SRR Ui
PIIN N 80 kW
AL R 50 kW

HE AT A B 200 kW +h
fir FEOIR S T BR 0.3
o fop HLR A 1 B 0.9
WA RS 0.6
7o R 0.95
I KT LA 0.25
. R 100 kW
R R BUES 20 kW
ffif 1 [E2(ERTIES 85 kW
i 2 W TR 65 kW
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Fig.4 Load power curves
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Table 2 Time-of-use electricity prices

I [i] B HLfr /[0 (kW-h)™]
W IR B (09:00 — 10:00, 19:00—21:00) 0.97
A I B2 (01:00—07:00,23:00 — 24:00) 0.44
I Bt (08:00, 11:00— 18:00,22:00) 0.70
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Fig.8 Output of gas turbine generator
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Table 3 Relationship between interactive
capacity and cost of microgrid

HE7 4/ (kW+h)

HERR,  Efr AEs B EIA, BERRA A/
(kW-h) A /JC A /IE (I8 (kW-h)"] [J6- (kW -h)"]
0 538.17 0 0 0
50 538.20 0.03 0 0
100 548.14 9.97 0.10 0.20
150 561.56  23.39 0.16 0.27
200 58476 46.59 0.23 0.46
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Cost calculation based on sensitivity analysis for interactive operation
of microgrid
ZHAO Jinli',SU Hongzhi',LI Peng',YU Hao?,JIAO Bingqi'
(1. Key Laboratory of Smart Grid of Ministry of Education,Tianjin University, Tianjin 300072, China;
2. State Grid Tianjin Electric Power Maintenance Company,Tianjin 300230, China)

Abstract: The cost of microgrid for its interactive operation with distribution network decides its
participating depth and width,for which,a calculation method based on the sensitivity analysis is proposed.
An interactive operation framework of microgrid with distribution network is designed and an optimal
microgrid dispatch model considering the electricity purchase cost,electricity sale revenue and distributed
generation cost is established ,based on which,an optimal microgrid dispatch model considering the capacity
needed by the interactive operation is proposed. The sensitivity analysis is applied to obtain the relationship
between the capacity and cost of interactive operation. The study of a typical case verifies the effectiveness
of the proposed method.
Key words: microgrid; distribution network; interaction; demand response; time-of-use electricity price;

sensitivity analysis; costs; calculation



