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Distributed generation planning of 10 kV distribution network based on tolerant permeability ratio

ZHANG Yongjun', LIN Xiaoming', ZHANG Ziheng', ZHAO Weixing?, YAO Lu?
(1. School of Electric Power, South China University of Technology, Guangzhou 510640, China;
2. Guian Power Supply Bureau, Guizhou Power Grid Co., Ltd, Guian 550003, China)

Abstract: Focused on the problem of complex modeling and solving process in Distributed Generation (DG) planning at
present, the concept of DG tolerant permeability ratio in distribution network is proposed. The influence of characteristic
parameters on tolerant permeability ratio is analyzed. A novel method of DG planning is put forward based on tolerant
permeability ratio in 10 kV distribution network. Firstly, the 10 kV distribution lines are classified according to their own
electrical characteristics. Secondly, the base-state models of each type of lines are established. Thirdly, the tolerance
permeability ratio of 10 kV distribution lines in extreme parameter situation are calculated through base-state model,
within the range of characteristic parameters among similar lines. Finally, the tolerance penetration ratio recommended
tables of each type of lines are made to guide DG planning in distributed network. The validity and correctness of the
proposed method are verified by the results of calculation case.
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Table 1 Extreme situation of characteristic parameter
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Table 2 Base-state parameter value of two types of lines
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Table 3 Specific parameters of the typical cable line
BAXAH BOREAR PR AR BT& PH
B Dty PR gl wE KBy T

kW K% kV kVA km X%
HA 3314 28.5 10.3 11 630 4.15 0.92
A 3489 30 10.3 11 630 4 0.90

2 LSRR IR R E S BN A TE T, /)
P AR P38 B 3 AR AR TS R 10%~30% 5 55t i1 1 i B
2 W AR 10.3~10.5 KV, E T2 K4 3~6 km,
¢ i P D R A TE Y 0.85~0.95, Fhi~Z
FOAR A BT 2 B

H 2R, FLZGER % 1) TPR HEFF R Wi 4 i
7N LA T I TPR DA E(E, o 1.08; MFRL R
T, TRV H R R B D 3 G i )N,
LG AR S5 0 385 F0 T4 K P Rk 352 R R
TPR #EHER U 5 Fin. £ERET DG MR E 1,
HHE VT, R EMBERAHR T TPR i/
fH; FEFRBEAGE T, BUHRE. B
N TPR [t/ ME

2) 45k % TPR 55

HURe 5 He D0 LA 4 FRL R ZR K AL B EATIGALE,
A. B WAAHAZ M HAASHNER 6 Pn. AR
LRI TPR K57 45 5 TPR #EfERx b ansk 7
Pi7xe AT UL TPR B0 SAH SR A S, 21
+5%LAA, Tl BRI TR iR 22 223K

R4 BEARTERYELEE TPR EFR
Table 4 Recommended TPR of cable line

under voltage constraint

Om
TPR HEA7ME
10%~20% 20%~30%
L/km L/km
Uon/kV COSPm
3~4 4~5 5~6 3~4 4~5 5~6
0.85~090 1.13 091 0.78 123 1.02 0.8
10.3~10.4

0.90~095 1.11 089 0.76 120 098 0.84
0.85~090 0.77 0.63 054 0.87 073 0.64
0.90~095 0.75 0.61 052 0.84 070 0.61

10.4~10.5
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Table 5 Recommended TPR of cable line under loss constraint

TPR #EFFE L/km
O 34 4-5 5-6
10%~20% 0.46 0.42 0.28
20%~30% 0.67 0.61 0.57

%6 MEABGEKSY

Table 6 Parameters of two cable lines
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Table 7 Comparison of TPR calculation values and
recommended values
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Table 8 Recommended TPR of overhead line

under voltage constraint
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104~ 0.80~0.85 040 035 032 053 049 048
105 0.80~095 038 033 030 049 045 042
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Table 9 Recommended TPR of overhead line

under loss constraint

TPR #EFFE L/km
O 3~6 6~9 9~12
10%~20% 0.22 0.20 0.19
20%~30% 0.33 0.31 0.29
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