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Fig.2 Block diagram of online global power
flow calculation
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Table 3 Comparison of node voltage

. a A/ ()
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1 1.0450 1.0450 -5.051 -5.0440
2 1.0900 1.0900 -11.302 -11.2840
3 1.0600 1.0600 0 0
4 0.9980 0.9980 -6.638 -6.6310
5 1.0050 1.0050 -8.126 -8.1150
6 1.0060 1.0060 -6.952 -6.9430
7 1.0450 1.0450 -12.570 -12.5550
8 1.0420 1.0420 -11.302 -11.2860
9 1.0220 1.0220 -12.982 -12.9660
10 1.0180 1.0180 -13.207 -13.1920
11 1.0280 1.0280 -13.019 -13.0050
12 1.0310 1.0310 -13.172 -13.1570
13 1.0240 1.0240 -13.417 -13.4020
14 1.0040 1.0040 -14.233 -14.2180
15 0.9632 0.9632 -7.885 -7.8750
16 0.9291 0.9291 -14.048 -14.0380
17 1.1000 1.1000 0.490 0.4800
18 1.0060 1.0059 -6.952 -6.9430
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7 1.045 -12.555 16 0.929 -14.038
8 1.042 -11.286 17 1.100 -0.480
9 1.022 -12.966 18 1.006 -6.943
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Table 5 Effect of initial step on amplitude and
phase of node voltage

BT MR RORRE /% VEIRRE /% EAUKE

1 0.55 10.76,0 3.61,0 2.2
2 0.50 0,0 0,0 2,2
3 0.40 20.32,0 7.69,0 3,3
4 0.30 20.84,0 7.79,0 4,3
5 0.15 5.15,0 1.94,0 7,5
6 0.10 0,0 0,0 10,6
7 0.05 0,0 0,0 20,9
8 0.01 0,0 0,0 100,15
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PQ-homotopy method for calculating global power flow of MV system
with microgrids
WANG Jing',LUO Xuwei',CHEN Junyu',JIN Huafeng’

(1. Zhejiang University of Technology ,Hangzhou 310023, China;2. WISCOM Company,Nanjing 211100, China)
Abstract: A PQ-homotopy method is proposed for online calculating the global power flow of MVSM
(Medium-Voltage System with Microgrids),which establishes the power flow calculation model by dividing
the MVSM into a MV system and several subsystems composed of microgrid system and sub-boundary
system,and classifies the nodes of the sub-boundary systems. The adaptive homotopy method is applied to
analyze in parallel the power flows of multiple microgrids and the step of its homotopy parameter is
automatically adjusted according to the iteration times used in Newton correction. The slope compensation
measure is added when the correction iteration is not convergent to weaken its dependence on the initial
value and step. The block diagram of its implementation is given. A MVSM consisting of TEEE 4-bus and
IEEE 14-bus system is designed and the validity of the proposed method is verified in MATLAB environment.

Key words: medium-voltage system; microgrid; global power flow; homotopy method; calculations; models
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