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Comparative analysis of operation losses of UHV AC and EHV AC transmission systems

GENG Qingshen', LU Yu?, FAN Hairong®’, ZHANG Peng*
(1. Shandong Electric Power Engineering Consulting Institute Corporation, Ltd., Jinan 250013, China; 2. China Electricity
Council, Beijing 100761, China; 3. State Grid Shandong Electric Power Company, Jinan 250001, China;
4. State Grid AC Engineering Construction Company, Beijing 100052, China)

Abstract: Transmission operating loss is an important factor affecting the economy of the whole transmission system.
According to the equivalent mathematical model of AC transmission system, the UHV AC and EHV AC transmission
schemes are constructed to meet the same transmission capacity, and the loss rate of each transmission scheme is
calculated. It analyzes the influence of the change of the nominal transmission capacity, transmission distance and load
rate on the loss rate of each transmission scheme. The results show that the characteristics of UHV in various situations
can greatly reduce the operating loss, especially for long distance and high load rate. The conclusions can be used to the

technical and economic comparison of UHV and EHV, especially for searching for the respective economic zone and the

transmission range of advantages.
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Fig. 1 Relationship between transmission capacity and

transmission distance
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Table 1 Transmission capacity of each transmission scheme

MW

r— %M”z‘ Hi 6 BE 55 /km
FE/% 200 400 600 800 1000
0 7311 538 4334 3707 3324
Loy 20 7895 6021 4926 4235 3787
30 8224 6401 5293 4573 4090
40 8583 6833 5724 4978 4460
0 1462 1077 867 741 665
500kv 20 1579 1204 985 847 757
L 30 1645 1280 1059 915 818
40 1717 1367 1145 996 892
0 1901 1400 1127 964 864
500kV 20 2053 1566 1281 1101 985
=k 30 2138 1664 1376 1189 1063

40 2232 1777 1488 1294 1160
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Table 3 Loss rate of each transmission scheme under the same

transmission capacity

ik HIUE ik 500 kV
. o 1000kV 500 kV i #1 .
PERS/Am  AE/MW Rk
2800 0.62% 1.08% 1.37%
4000 0.63% 1.05% 1.83%
200 5600 0.70% 1.08% 1.72%
8000 0.84% 1.05% 1.83%
8 400 0.87% 1.08% 1.58%
2800 1.13% 1.70% 2.71%
4000 1.15% 2.07% 2.62%
400 5600 1.29% 1.86% 2.71%
8000 1.15% 1.88% 2.62%
8 400 1.16% 1.94% 2.71%
2800 1.63% 2.54% 4.06%
4000 1.66% 2.62% 3.91%
600 5600 1.87% 2.78% 4.06%
8000 1.66% 2.81% 3.91%
8 400 1.68% 2.68% 3.63%
2800 2.14% 3.38% 4.15%
4000 2.18% 3.19% 3.86%
800 5600 2.14% 3.38% 4.62%
8000 2.18% 3.31% 4.68%
8 400 2.21% 3.38% 4.84%
2800 2.66% 3.83% 5.15%
4000 2.71% 3.96% 4.78%
1 000 5600 2.66% 3.96% 5.74%
8000 2.71% 3.96% 5.81%
8 400 2.74% 4.02% 5.51%
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Fig. 2 Composition of each transmission scheme
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Fig. 3 Influence of the change of nominal transmission capacity
on the operating loss of UHV and EHV
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Fig. 4 Influence of the change of transmission distance on the
operating loss of UHV and EHV
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Fig. 5 Influence of the change of load ratio on the operating
loss of UHV and EHV
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