2020 200 ﬂ Power System Technology . 2020
NXEHS: 1000-3673 (20200 00-0000-00 FESES: TM 721 XEkFRERE: A FRMKEE: 470-40

ET B F ALK RE AR
MBMEMEHRITE

M= ', g,

KIEE 2,

B, Rokde 13

(1. ¥IWIKE BSIEFER, I8 i 310027;
2. ERIHIEENATE, #NIE fum 310007;
3. HENMYBENERERLRZEGRIRE BHKBIRIRER), B IEFTEEX 999078)

Power Flow Calculation of Island Micro-grid Based on Auxiliary Factors Two-step Algorithm

LIN Liheng!, DONG Shufeng', ZHU Chengzhi?, TANG Kunjie!, SONG Yonghua'*?
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, Zhejiang Province, China;

2. State Grid Zhejiang Electric Power Company, Hangzhou 310007, Zhejiang Province, China;

3. State Key Laboratory of Internet of Things for Smart City(Department of Electrical and Computer Engineering,
University of Macau), Macau SAR 999078, China)

ABSTRACT: In islanded micro-grids with droop control, the
system voltages and frequency are regulated by the droop
nodes, so that the traditional power flow calculation is no
longer applicable. Aiming at the characteristics of active
power-frequency/reactive-voltage droop control strategy in
islanded micro-grids, this paper constructed the power flow
calculation model of islanded micro-grids and proposed an
auxiliary factors two-step solution algorithm to solve the
problem. The algorithm introduced two auxiliary factors,
transforming the original power flow equation into a set of
over-determined equations, a set of underdetermined equations
and a set of functions between auxiliary factors, and iteratively
solved them in two steps. In the first step, based on the
transformed equation a least-squares problem was constructed
to find a linearization point that was closer to the final solution
than the current iteration values, so as to improve the
robustness of the algorithm to the initial value. In the second
step, the next iteration step variable values were directly solved
to reduce the computational complexity. The comparison
analysis of a large 115-nodes micro-grid case shows that the

proposed algorithm has fast convergence and strong robustness.
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Fig. A1 115 nodes islanded AC microgrid

®B1 RAHESHREMLE S

* B3 HERBMSHIRE
Tab. B3 Load type and parameter setting

Tab. Bl Wind turbine and PV arrays output R e St o B Ko Kot
WEY KRR A I F1/MVA T 11/ MVA 1E5E H A 0.00 0.00 0.00 0.00
49 Jetk it 0.4 Tolk A7 4 0.18 6.00 2.6 1.6
50 Jetk it 0.35 Ja R A g 0.92 4.04 0.85 -2.00
71 RITHLE 0.4 0.267 T M A7 A 1.51 3.40 1.35 -1.35
7o 06 04 £B4 LM 5 MTLM S50
73 KAWL 0.65 0.433

RB2 TEDRITHRY
Tab. B2 Parameters of droop control for DG

Tab. B4 LM and MTLM parameter settings

S u m Do D1 D2 m N2 oM

LM 0.1 0.001  0.0001 08 095 10 0.1 \

AT S G m/pu n/pu MTLM 0.1 0.001 0.0001  0.25 0.75 4 0.25 20
10 0.0025 0.23 #=B5 RAHHEBEXSH
34 0.002 0.167 Tab. B5 Parameters of wind turbine generators
46 0.003 0.122 — ' ——
RS PINRGE/ (m/s) — FE KU/ (m/s) k c

55 0.001 5 0.125

71 3 14 2.02 8.02
65 0.003 5 0.182

72 4 15 2.04 8.51
81 0.004 5 0.3

73 4 15 2.05 8.30
90 0.003 3 0.25
103 0.002 3 0.2 R B6 SREMEXSE

Tab. B6 Parameters of PV arrays

RS a B

49 0.45 9.18
50 0.47 9.3




