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Study on power flow calculation method for islanding micro grids

LIU Yang-hua'?, WU Zheng-qiu'
(1. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China;
2. School of Mechatronic Engineering, Guangdong Polytechnic Normal University, Guangzhou 510665, China)

Abstract: The paper proposes a new power flow calculation method which takes each distributed power as slack node, avoids the set of
system balance node, and considers the situation of three-phase symmetric/asymmetric current in islanding micro grid. Based on
Newton-Raphson iteration, taking the micro grid which has the same net structure as IEEE-5 node system as an example, the new
algorithm is compared with the traditional one through analyzing different DG systems with various distributed powers as well as their
active/reactive adjustment capability and different load models. The results show that the new algorithm is easy to use, has clear physical

meaning, can reflect the change of system frequency as calculating the power flow, and is more suitable for power flow calculation of

islanding micro grid than the traditional one.
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Fig.1 Phase shifting between two windings of the transformer
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Tab.1 Comparison of different calculate cases

C Description, V157 ik

0 MI1: HIE G, FEfl 5

1 M1: fEDHRAFERR, &G 1 T 2. o 10%
2 M2: K1 RE, L1 S A, Jhl o

3 M2: K1 RE, L1 FAr i G BO, & SurA . ST n 10%
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5 M2: K3 RE (RPEASHRAIED, L1 S AR, Bl i
6 M2: K4 R CREICITD, L1 GUgelaiiny, SEmh oy
7 M2: K4 PHTTRE, L1 A SR, S HOara T, ST 2%
8  M2: KSR (AAFLITT, L1 FardlaBinl, Sl 6
9 M2: K6 W RE CRIEHTTIRAN), L1 Gufaf S, JEffi s
10-12 M2: K6 WATHRE, HElfigr, 405000 L2, L3, L4 ffifhing
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Tab.2 Summary of different regulation coefficients

K K, K3 Ky KS K6

n qu Kp] qu sz qu Kp3 Kq4 Kp4 qu Kp5 Kq(, Kpﬁ

13|22 |-2|2|-2|2|-2|2]|]0|0|-2|2

4 12020 0 | 20|20 |40 | O | O |20]20 10|10

5 20|40 | 20|40 20|20 | O | O |20]40]10]20
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Tab.3 Active power of 5 nodes vary with different cases

n

ciT €2 C3 ¢4 C5 Co6 C7 C8 C9 Cl10 Cl1 C12

1-1.70-1.46-1.49-1.50-1.49-1.50-1. 48-1.46-1.47-1. 35-1. 45-1. 61

2-2.10-2.16-2.22-2.22-2.20-2.19-2. 18-2. 16-2. 16-2. 34-2. 17-2. 01

3-3.80-3.83-3.86-3.87-3.88-3.82-3.81-3.83-3.83-3.95-3.85-3. 72

4
5

5.01 5.01 5.05 5.05 5.01 5.01 5.01 5.01 5.01 5.06 5.01 4.98
2.88 2.68 2.77 2.76 2.68 2.68 2.68 2.68 2.69 2.78 2.69 2.63
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Tab.4 Reactive power of 5 nodes vary with different cases

n

cl €2 C3 C4 C5 Co6 C7 C8 C9 Cl10 Cl1 C12

1
2
3
4
5

-0.90-0. 73-0.80-0. 76 -0. 75-0. 94 -0. 80-0. 73-0. 73-0. 69-0. 73-0. 80
-1.10-1.08-1.17-1.12-1.10-1. 37 -1. 18-1. 08-1. 08-1. 19-1. 09-1. 00
-1.40-1.35-1.43-1.37-1.36-1.68-1.45-1. 35-1. 35-1. 42-1. 35-1. 29

2.10 1.72 1.97 1.81 1.66 1.81 1.81 1.72 1.73 1.74 1.72 1.84

2.49 2.21 2.41 2.03 1.87 2.20 2.20 2.21 2.20 2.21 2.19 2.27

x5 FRMHEARTET AR BELLR
Tab.5 Voltage of 5 nodes vary with different cases

n Cl C2 C3 C4 C5 C6 C7 C8 (C9 Cl0 Cll1 Ci12

10.820.900.86 0.94 0.92 1.06 0.94 0.90 0.90 0. 92 0.91 0. 86
21.071.081.071.121.11 1.24 1. 13 1. 08 1. 09 1. 09 1. 09 1. 07
31.031.041.021.061.051.17 1.07 1.04 1. 04 1. 04 1. 04 1. 03
41.051.051.041.091.081.201.09 1.051.06 1.06 1. 06 1. 05
51.051.051.041.06 1.051.17 1.08 1. 05 1. 05 1. 05 1. 05 1. 04
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Tab.6 Frequency of the system varies with different cases

cl C2 C3 C4 C5 C6 C7 C8 (C9 Cl0 CI11 CI12

/50. 00 50. 00 49. 88 49. 90 50. 00 47. 21 49. 11 50. 0049. 9849. 7449. 9750. 12
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Tab.7 Parameters of the branches

12k Bus  HPA$L Self-impedance  H. P47 Mutual-impedance
aa  0.05+0.0367i ab 0+0.0187i
1-2 bb  0.04+0.0467i ac 0+0.0197i
cc  0.047 +0.0267i be 0+0.0192i
aa  0.11+0.1283i ab 0+0.0603i
1-3 bb 0.1+0.1383i ac 0+0.0613i
cc  0.107+0.1183i be 0+ 0.0608i
aa  0.11+0.1283i ab 0+0.0603i
2-3 bb 0.1+0.1383i ac 0+0.0613i
cc  0.107+0.1183i be 0 +0.0608i
aa  0.09+0.0917i ab 0 +0.0437i
2-4 bb  0.08+0.1017i ac 0+ 0.0447i
cc  0.087+0.0817i be 0 +0.0442i
aa  0.01+0.0275i ab 0+0.0145i
3-5 bb 0 +0.0375i ac 0+0.0155i
cc 0.007+0.0175i be 0+0.0151

&8 TRIEAR R RE

Tab.8 Input power and adjust coefficient of the buses

H YW Pio TEUHHE O
Bus Kp Ko
a b c a b c
1 1 -2 -0.8 -0.76 -0.8 -0.78 -0.73 -0.83
2 2 -2 -2 -1.95 -2.05 -1.4 -1.35 -1.45
3 3 -2 3.7 -365 -3.7 -1.25 -l1.2 -1.3
4 50 10 4.46 4. 46 4. 46 0. 45 0.45 0. 45
5 20 10 2.55 2.55 2.55 2.9 2.9 2.9
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Tab.9 Results of 3-phase unbalanced power flow

R afH b AH c HH

J=§ WRE ARS (0 WEfH AR (O WM AR (O
1 0.938 8 -27.152 4 0.999 —-147. 343 0.900 8 94. 368 3
2 09991 261612 10498  -145.867  0.9678  94.590 4
3 0.949 1  -33.204 2  1.0094  -153.173  0.9124  87.718 3
4 1.004 3 6.771 9 10006  -111.658  0.974 9 126. 367
5 1.014 6 0 1. 038 -120. 066 0.982 2 120.773 1
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