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Coordinated transmission & distribution network expansion planning based on

project-net revenue curve of distribution network
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System and Generation Equipments, Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract; Transmission network planning and distribution network planning are all classical problems in power sys-
tem. The coordination programing of these networks will lead to global optimal planning solution with the premise of
a prescribed investment budget. In order to tackle the issue of combinatorial explosion in the coordinated planning, a
bi-level calculation method based on the project-net revenue curve of distribution network is proposed. By solving the
distribution network planning model repeatedly, project-net revenue curve is obtained and passed to the transmission
network expansion model. This method significantly reduces the number of integer variables in the coordinated plan-
ning problem. In case studies, transmission & distribution testbed based on the modified Garver’s 6-bus system and
the REDS-135 system verifies the effectiveness of the proposed method.
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Figure 1  Bi-level calculation framework for coordinated

transmission and distribution network planning
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Figure 2 Flow chart for solving the coordination

planning model of transmission and distribution network
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Table 1 Unit parameters of Garver’s 6 bus system

Mdigms e B ER/MW A/ Gt/ (MW« h)

1 1 30 45
2 3 20 40
3 6 50 50

K2 Garver's 6 F L AL T LKL AK

Table 2 Line parameters of Garver’s 6 bus system

S RN~ LY L Sy RE ﬁ%iﬁmx/
ETRE /MW t/d
1 1 2 10 2,50 ©FA —
2 1 4 8 1.67 ©F —

3 1 5 15 5.00 Bf —

4 2 3 15 5.00 B

5 2 4 10 2.50 BA —
6 2 6 10 3.33  Bff

7 3 5 10 5.00 BA —
8 2 6 10 3.33 &k 5 000
9 3 5 10 5.00 ik 5 000
10 4 6 15 3.33 ik 4 000
11 2 4 10 2.50 £k 6 000
12 2 6 10 3.33 &k 6 000
13 4 6 15 3.33 &k 4 000
14 4 6 15 3.33 &k 4 000
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network corresponding to node 5
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Table 3 Planning project information of distribution
network corresponding to node 4
Ll X L X L X
H %5 R H %5 R H %5 R
1 10 5 66 8 92
2 35 6 76 9 90
3 44 7 78 10 109
4 55
R4 OV EANERMNGELEERSE L
Table 4 Candidate line information of distribution
network corresponding to node 4
B ) b ' 4
VES Bl B R W/MW  (GGE/d)
1 9 10 0.29 0.15 1.5 450
2 34 35 2.96 1.02 1.5 550
3 43 44 0.28 0.28 1.5 350
4 54 55 0.21 0.11 1.5 250
5 65 66 1.02 0.54 1.5 350
6 75 76 0.57 0.30 1.5 450
7 77 78 0.57 0.30 1.5 150
8 91 92 0.14 0.31 1.5 150
9 89 90 0.26 0.26 1.5 250
10 108 109 1.08 0.57 1.5 550
11 1 33 0.33 0.77 3.5 1 500
12 33 34 0.12 0.27 3.5 1 500
£S5 VESHERMYMERBE L
Table 5 Planning project information of distribution
network corresponding to node 5
EV§z: ) X Rif E§z8) X Rif E§z80) PP
H %5 A H %5 A H %5 A
1 129 5 81 8 49
2 122 6 68 9 3
3 114 7 63 10 136
4 107

1 128 129 0.29 0.15 1.5 450
2 121 122 0.12 0.27 2.0 250
3 113 114 0.12 0.29 2.0 350
4 106 107 0.57 0.30 2.0 550
5 80 81 0.10 0.14 2.0 150
6 67 68 1.32 0.45 2.0 550
7 62 63 0.56 0.29 2.0 150
8 48 49 0.02 0.05 2.0 250
9 2 3 0.52 0.27 2.0 350
10 135 136 0.11 0.26 2.0 450
11 57 58 0.27 0.62 3.0 1 000
12 58 59 0.38 0.88 3.0 1 000
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Figure 3 Planning equivalent curve of distribution

network corresponding to node 4
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