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Fig.1 Single line diagram of test system
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Fig.2 Daily characteristic curves of feeder load in sunny
and rainy days of four seasons
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Fig.3 Daily characteristic curves of typical PV

output in sunny and rainy days of four seasons
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Fig.4 Node voltage distribution curves under HPLL scene
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Modeling and effectiveness analysis on test system for distribution networks with

high penetration of renewable resource
ZU Wenjing' ,LI Yong' , TAN Yi' ,SUN Chongbo®,LIU Jiayan', QIAO Xuebo',LI Jingru*, SONG Yi’
(1. College of Electrical and Information Engineering, Hunan University , Changsha 410082, China;

2. State Power Economic Research Institute , Beijing 102209, China)

Abstract : The evaluation indexes to assess the test system for distribution networks with high penetration of rene-

wable resource are proposed. Then,a test system is established with reference to realistic distribution network data of

a Chinese village that photovoltaic is used to support poor people. The proposed test system has residential , commer-

cial, industrial loads and small hydropower, photovoltaic power. The high /low voltage problems of distribution

network caused by high penetration of renewable resource can be illustrated by the test system. Based on the mea-

sured annual timing characteristics of load and renewable resource , the effectiveness of the proposed system is valida-

ted by the index evaluation,the power flow analysis and N—1 security criterion.

Key words : distribution network ;test system; high penetration ; evaluation index ;timing characteristic
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Table A1 Line parameters

an &k 2k e #Zab ik | R4 &b ik | s &b 4k
WA WA KEm | WA Al KEm | Al KE/m | e WAl KEE/m
1 2 59.15 23 26 83.76 51 52 459.83 83 99 90.52
2 3 59.15 9 27 54.95 52 53 133.9 99 100 1180.92
3 4 908.8 27 28 369.29 53 54 253.83 | 100 101 41194
4 5 531.77 28 29 149.72 54 71  1706.88 | 83 84 54.07
5 6 701.46 29 30 119.43 71 72 219.67 84 85 108.14
6 7 103.88 30 31 402.18 72 73  2019.74 | 85 86 162.2
7 8 251.56 29 32 202.13 54 55 850.29 86 87 108.14
8 9 1077.95 30 33 610.66 55 56 137.36 87 102  108.14
9 10 820.01 10 34 149.01 56 57 1039.77 | 102 103 32441
10 11 960.6 34 35 902.69 57 59 174094 | 103 104  865.08
11 12 296.41 35 36 357.98 58 74 1052.84 | 87 88 216.27
12 13 1006.5 15 37 179463 | 59 60 66.52 88 89 54.07
13 14  1588.18 37 38 172.38 60 61 81.51 89 90 1019.19
14 15 181491 38 39 936.33 61 75 209.28 90 91 131.98
15 16 713.5 39 40 623.3 75 76 161375 | 91 92 237.16
16 17 534.27 37 41 868.58 75 77 171.22 92 93 18.16
17 18 60.42 38 42 733.06 77 78 91.16 93 105 21.12
18 19 113.23 39 43 153.68 61 62 7477 105 106  198.55
19 20 998.39 43 44 87.4 62 79 77059 | 105 107 285.31
20 21 3256.3 19 45 50.3 62 63 291.09 93 94 2.59
21 22 132.47 45 46 129.72 63 64 235.19 94 95 51
4 23 447.77 46 47 109.54 64 65 133.49 95 96 295.25
23 24 279.52 47 48 72.03 65 80  1896.42 | 96 97 446.03
24 25 163.23 48 49  1836.21 | 80 81 217.25 97 108 1151.08
50 51 1039.26 | 82 83 15.45 97 98 145354
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Table A2 Load parameters
L. HIDIThEL TR L. HIIThE Tyl HIhhEl  TIThEI

Uit g Uit

kw kvar kW kvar kw kvar
loadg, 80 32 loadsg 50 15 load;, 96 57.6
loadgs 25 10 loadsg 50 30 loadss 48 28.8
loadg, 50 20 loadg 50 30 loadg 96 57.6
loadgs 10 4 loady; 50 30 load,; 48 28.8
loadgg 100 40 loady, 100 60 load;g 120 72
loady; 100 40 load,s 25 15 loadyqg 120 72
loadgg 15 6 loady, 100 60 loadg, 18 10.8
loadgg 62.5 25 loads 25 15 loadg; 30 18
load;g 50 20 loadg 50 30 loadg, 48 28.8
load;; 50 15 loady; 10 6 loadgs 12 9.24
load;, 80 24 load,g 40 24 loadg, 378 291.06
load;s 40 12 loadyg 50 30 loadgs 120 92.4
load;, 80 24 loads, 60 46.2 loadgg 120 92.4
load;s 40 12 loads; 12 7.2 loadg; 18 13.86
loadg 100 30 loads, 240 144 loadgg 30 23.1
load;; 100 30 loadss 480 288 loadgg 30 23.1
load;g 15 45 loads, 18 10.8 loadgg 60 46.2
load;g 25 7.5 loadss 96 57.6 loadg; 189 145.53
loady, 40 12 loadsg 30 18 loadg, 30 23.1
loady; 10 3 loads; 60 36 loadgs 60 46.2
loady, 315 94.5 loadsg 12 7.2 loadg, 120 92.4
loadys 100 30 loadsg 120 72 loadgs 30 23.1
load,, 100 30 loadg, 120 72 loadgg 48 36.96
loadys 15 45 loadg; 18 10.8 loady; 120 92.4
loadyg 25 7.5 loadg, 75 45 loadgg 120 92.4
load,; 25 7.5 loadgs 60 36 loadgg 96 73.92
load,g 50 15 loadg, 48 28.8 load;qg 48 19.2
loadyg 157.5 47.25 loadgs 30 18 load;o; 30 12
loads, 25 7.5 loadgg 120 72 load;g, 120 48
loads; 50 15 loadg; 120 72 load;g; 120 48
loads, 100 30 loadgg 18 10.8 load;g4 18 7.2
loadss 25 7.5 loadgg 48 28.8 load;gs 48 19.2
loads, 40 12 loady, 60 36 load;gg 60 24
loadss 100 30 load;; 60 36 load;o; 60 18
loadsg 100 30 load;, 60 36 load;gg 60 18
loads; 80 24 load;s 60 36
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Table A3 Renewable resourceparameters

ATEARRE  FTEBIE AR (KA | ITEAERE  PrEmL AR (KV-A)
PV, | 28 PV, | 57
PVig I 28 PV4g I 35
PV | 60 PV, 1] 285
PV, | 35 PVgs 1] 640
PV, | 57 PVaq 1] 857
PVs5 | 140 PVig1 1] 571
PV | 28 PVig 1] 857
PVy, | 81 PVi0s 1] 571
PV3, I 10 Wo, I 945
PVs5 | 10 Wis I 677
PV | 28 Wy, I 1194
PV | 88 Wig I 1415
PV | 140

RAL TEHRSBY
Table A4 Transformer parameters

ZH HE ZH HE
R AE AR (MV-A) 40 | FHEHEH/%  0.08
BUoEHIE (RIEMD kv 110 | Ze#kiREE/KW  28.35
BUEHE (REMD /kvV 10
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