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Abstract

It is necessary to calculate the system’s factor for reasonable operation and security enhancement of large
scale distribution system. This paper presents an effective three phase load flow calculation for distribution
system unbalance evaluation. It takes into account an untransposed transmission line, the core loss as a
function of voltage on the secondary side of the transformer, and a generator unbalance model which is also
suitable for a salient pole machine. The load flow algorithm is used Newton-Raphson method of load flow

equations in bus phase voltage.
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Table 1. Node Admittance Matrix of Three
Phase transformer connections
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Table 2. Comparison of unbalanced voltage for CASE 1,2

BUS CASE 1 CASE 2
NO. Va 06a Vs 0B Ve Oc Va 0a Vs 68 Ve fc
1 986 193 991 -1009 993 139.0 973 188 994 -1010 933 390
2 974 114 988 -1087 998 131.2 .938 9.2 996 -109.2 1.007 131.2
3 949 60 966 -1136 977 1261 .908 3.1 973 -1143 991 1261
4 966 50 981 -1145 990 1252 930 2.1 987 -1152 1.003 1252
5 998 221 1.003 -981 1006 1419 985 217 1006 -982 1.006 1419
6 982 142 996 -1060 1.006 1339 946 123 1004 -1065 1015 1339
7 975 85 992 -111.2 1.002 1285 936 59 998 -1119 1015 1285
8 995 20.1 .997 -1000 .997 1399 987 199 999 -100.1 995 1399
9 1.005 234 1.008 -968 1.007 1432 997 232 1003 -96.8 1005 1432
10 1.029 -2.0 1031 -122.0 1.030 1179 1.028 -20 1032 -1220 1.031 1179
11 1012 246 1013 -955 1.011 1445 1.009 247 1015 -955 1.008 1445
12 1029 -6 1.031 -1206 1.030 1193 1.027 -8 1.031 -1206 1.032 1193
13 1.009 237 1011 -964 1009 1435 1.003 236 1012 -96.5 1006 1435
14 990 198 998 -1004 1.004 1395 969 19.0 1.003 -100.7 1.006 1295
15 1029 -6 1031 -1206 1.030 1193 1.027 -8 1031 -1206 1.032 1193
16 999 0 1.001 -1200 1.000 1199 .998 0 1002 -1199 1001 1199
17 1011 247 1012 -954 1009 1445 1.008 248 1013 -955 1.006 1445
18 1.029 4 1031 -1196 1.030 120.3 1.028 4 1032 -1196 1.030 1203
19 983 91 .998 -1105 1.007 129.1 .948 66 1.003 -111.2 1.020 1291
20 1.029 -20 1.031 -1220 1.030 1179 1.028 -20 1.032 -122.0 1.031 1179
21 970 146 978 -1055 984 1345 948 136 983 -105.7 986 1345
22 1.049 141 1046 -1336 1.055 106.3 1.047 163 1.037 -134.7 1166 1063
23 992 97 1003 -1098 1.009 1297 .964 74 1.006 -1103 1.021 129.7
24 1.039 -20 1041 -122.1 1.040 1179 1.038 -21 1042 -1220 1.041 1179

k> 3. BN M2 Hin
Table 3. Comparison of unbalanced system loss for CASE 1, 2

CASE 1 CASE 2
ITEM PIMW] QIMVAR] PIMW] QIMVAR]
TOTAL SYSTEM LOSS 32.20 226.27 33.31 312.98
ZERO SEQ. LOSS 0.0751 0.0160 0.5080 0.6526
POSITIVE SEQ. LOSS 32.064 226.3159 32.2956 312.5024
NEGATIVE SEQ. LOSS 0.0075 -0.0616 0.0522 -0.1792
TOTAL LINE LOSS 24.97 -372.17 26.00 -293.59
TR. CORE LOSS 7.23 598.44 7.31 606.56
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