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Time sequence characteristic-based microgrid safety operation region
model and influence mechanism analysis

ZHENG Shunwei, LIAO Kai, YANG Jianwei,ZHAO Qianlin, HE Zhengyou

(School of Electrical Engineering,Southwest Jiaotong University, Chengdu 611756, China)
Abstract: In order to determine the safety operation range of microgrid accessed to distribution network
under different time sequences,and analyze the operation interaction influence between different microgrids,
the distribution system with microgrid is taken as the research object,and the time sequence characteristic-
based microgrid safety operation region (TSC-MGSOR) model and its influence mechanism analysis method
are proposed. The external characteristic of microgrid is modeled to describe the power generation and
consumption states of microgrid at different moments. On the basis of fully considering the influence of
time sequence characteristic of renewable energy generation on the external characteristic of microgrid, the
concept and model of TSC-MGSOR are proposed,and the solving algorithm of the model is given. On the
basis of the proposed TSC-MGSOR model, the influence mechanism of microgrid access on one / two-dimen-
sional TSC-MGSOR is analyzed. Simulation and verification are carried out based on a modified IEEE 33-
bus system, and the results show that the proposed TSC-MGSOR model can accurately describe the safety
operation range of microgrid at different moments, and the proposed influence mechanism analysis method
of one / two-dimensional TSC-MGSOR can effectively analyze the influence of different access modes of
microgrid on one / two-dimensional TSC-MGSOR.
Key words: distributed power generation; distribution network ; microgrid; time sequence characteristic ; safety

operation region;influence mechanism
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Fig.B1 Equivalent schematic diagram of topological lines under different scenarios
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Fig.D1 Schematic diagram of system topology for case at Chapter 4.1

%= D1 MG, —4E TSC-MGSOR {FELR

Table D1 Simulative results of one-dimensional TSC-MGSOR for MG

PQ ! —4 TSC-MGSOR

PV % —4 TSC-MGSOR

PQ % —#4 TSC-MGSOR

PV B —4E TSC-MGSOR

e BATIKW B TIKCERW IS fTIIKW BT IRW e BATIKW BT KW IETIKW B AT R KW
1 660~1 376 716 -420~1 376 1796 13 660~2 050 1390 -420~2 302 2722
2 660~1 311 651 -420~1311 1731 14 660~2 050 1390 -420~2 429 2849
3 660~1 216 556 -420~1 216 1636 15 660~2 050 1390 -420~2 544 2964
4 660~1 110 450 -420~1 110 1530 16 660~2 050 1390 -420~2 625 3045
5 660~1 004 344 -420~1 004 1424 17 660~2 050 1390 -420~2 646 3066
6 660~880 220 -420~880 1300 18 660~2 050 1390 -420~2 587 3007
7 660~756 96 -420~756 1176 19 660~2 050 1390 -420~2 407 2827
8 660~702 42 -420~702 1122 20 660~2 050 1390 -420~2 144 2564
9 660~864 204 -420~864 1284 21 660~1 823 1163 -420~1 823 2243
10 660~1318 658 -420~1 318 1738 22 660~1 552 892 -420~1 552 1972
11 660~1873 1213 -420~1 873 2293 23 660~1 405 745 -420~1 405 1825
12 660~2 050 1390 -420~2 171 2591 24 660~1 386 726 -420~1 386 1806
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Fig.D4 Schematic diagram of system topology for case at Chapter 4.4

% D2 MG EESHIRE
Table D2 Main parameters setting of MGs

ZH X A
Rur.2s MGos P HT KB LA = 3000 kW
Pov.as MG3s NI IREENLA & 2500 kW
Pass 25 MGgs 4 I REAIE D1 500 kW
Egssas MGos P9 (1) fik 40 i 2% 1 3000 kW
max ( Lys ) MG s P4 f) 17 St KB 1000 kW

PLpis (17) 17 BT MGos 4 (1 714 75 3K 879.32 kW
Soc.zs (17) 17 N ZI T MGas W fiffe SOC 49.70%
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