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Fig.1 Schematic diagram of transmission
investment benefit variation
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Tab.1 Marginal cost and installed capacity of
power enterprise in IEEE 30-bus system
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A A, 4 b /MW /(8- MW™)
1 0.02 2 23.54 2.8098
2 00175 175 60.97 2.044925
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23 0.025 3 19.2 3.853
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Tab.2 Calculated LMPs of IEEE 30-bus system

before and after transmission expansion
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I I I I
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4 3.865 3.857 19 3.988 3.972
5 3.875 3.834 20 3.974 3.958
6 3.892 3.872 21 3915 3.898
7 3919 3.890 22 3.901 3.884
8 3.910 3.890 23 3.853 3.841
9 3.909 3.890 24 3.901 3.886
10 3.917 3.900 25 3.852 3.838
11 3.909 3.890 26 3916 3.902
12 3.880 3.867 27 3.809 3.794
13 3.880 3.867 28 3.878 3.859
14 3.930 3917 29 3.905 3.890
15 3915 3.900 30 3.970 3.950
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Tab.3 Economic surpluses of each market entity
before and after transmission expansion

b WA 7%1{%5&ﬁﬁ’ A/S Ka/%
1 0 0 0 0
2 8333 8200 -133 1.6l
3 9.18 922 004 -044
4 2937 2931 -006 021
5 0 0 0 0
6 0 0 0 0
7 89.35 88.69 -0.66 0.75
8 11730 11670 -0.60  0.51
9 0 0 0 0
10 2272 2262 -0.10 044
11 0 0 0 0
12 4346 4331 -0.15 034
13 0 0 0 0
14 2437 2429 -0.08 033
- 15 3210 3200 -0.10 033
9% 1l 16 1371 13.66 -0.05 0.38
17 3539 3524 -0.15 041
18 1271 1266 -0.05 038
19 3789 3773 =016  0.40
20 874 871 -0.03 040
21 6851 6822 -029 044
22 0 0 0 0
23 1233 1229 -0.04 031
24 3394 3381 -0.13 039
25 0 0 0 0
26 1371 13.66 -0.05 036
27 0 0 0 0
28 0 0 0 0
29 937 934 -0.03 039
30 4208 4192 -0.16 038
M 73955 73538 -4.17 057
1 146.57 16430 17.73 10.79
2 22929 219.03 -10.26 -4.68
B 13 6730 66.64 -0.66 -0.99
Wi 22 8971 8898 -073 -0.82
23 66.11 6445 -1.66 -2.57
27 13042 12634 -4.08 -3.23
MAE 72940 72975 035 0.05
1 113.77 123.04 927 -7.54
2 12210 11852 -3.58  3.02
e 13 3696 3644 -052 144
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23 6573 6477 -096 149
27 12860 12523 -337 270
MAE 54709 54744 035 -0.06
1 3281 4126 845 2049
2 107.18 10051 -6.67 -6.64
%wfs 13 3034 3021 -0.13 -045
WFEA 22 978 954 -024 -2.56
23 038 -032 -07 217.87
27 182 112 -0.7 -62.61
FHZENZE A 1016 5.63 -4.53 8041
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Tab.4 Economic benefits of line 1 after
transmission expansion

ECL7 b JES Ty
1 2 13 22 23 27

As/$ 0 133 0 0 0.04 0.70 4.1784
Ks/% 0 161 0 0 0.31 0 0.57
Als/$ 845 -6.67 —0.13 -0.24 -0.70 -0.70 0.002338746
Kes/ % 2049 -6.64 —0.45 -2.56 217.87 -62.61 0.001
A/ $ -4.52689
Kew/ % 80.41
Aa/ % 0.321
A/ $ -0.346 151254
N
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Fig.3 Economic benefits in different investment scales
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Evaluation model of transmission investment benefit

based on different market entities
ZENG Ming, TIAN Kuo,YAN Fan,XUE Song,QIU Liuging, DONG Jun
(Research Center of Energy and Electricity Economics,
North China Electric Power University,Beijing 102206, China)
Abstract: The decision-making process of transmission investment is analyzed and the evaluation model is
constructed , including congestion index,generator surplus and its improvement degree,customer surplus and
its improvement degree,congestion revenue and its improvement degree,social welfare and its improvement
degree,etc. The nodal prices are dynamically calculated and the benefit of each market entity is explained
by the “with and without comparison method”. Case study of IEEE 30-bus system demonstrates the impact of
transmission expansion on the generators,consumers and social welfare. The investment benefit variation
trends in different investment scales and its influencing factors are analyzed for each investment entity,

which verifies the feasibility and effectiveness of the evaluation model.
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