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Research on different types of single FACTS element improving dynamic stability
Western Yunnan Power Grid

ZHU Tao', DUAN Ronghua', WANG Zhen®
(1. Yunnan Electric Power Dispatching and Controlling Center, Kunming 650011, China;
2. College of Electrical Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Lots of small hydropower stations gather in the west of Yunnan province, where are far from Yunnan main
power grid in electric distance, and therefore dynamic stability in this area is serious. Based on the disturbed temporal
trajectory dynamic performance index and cost of investment, SVC, STATCOM and TCSC single FACTS element
integrated optimization model is established respectively in order to improve the dynamic stability and transmission
ability. And an improved difference evolution algorithm is applied for the different types of single FACTS element
configuration parameter and capacity. The result shows that STATCOM is the best single FACTS element to improve
dynamic stability Western Yunnan power grid.
This work is supported by National High-tech R & D Program of China (863 Program) (No. 2012AA050205).
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Fig. 1 SVC model in BPA
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Fig. 2 SVC auxiliary signal model in BPA
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Fig. 3 STATCOM model in BPA
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Fig. 4 STATCOM auxiliary signal model in BPA
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Fig. 6 Flow chart of FACTS controller tuning by DE
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Table 1 SVC optimization of parameters, capacity and

dynamic index in each candidate location
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WYL 0.46 042 19.8 0.88 093 52 1560 25.13
10 HJ¥E 058 045 9.7 0.84 0.68 7.3 1200 2527
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1 #is 025 0.30 0.05 0.69 033 0.2 93 20.50
2 R 0.53 0.09 0.02 0.86 0.52 0.5 64 22.13
3 . 0.8 0.75 0.02 0.16 02 2.7 35 26.84
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5 DT 0.06 0.57 0.03 0.94 056 1.8 83 34.10
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Table 3 Parameters of TCSC in each candidate location
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1 sd— R 0.1 0.01 078 001 0.87 2606
2 fRii—#dE 019 003 093 0.02 1 30.35
3 MK—WNYT 0.082  0.04  0.65 0.01 075 3457
4 FEuT—2%PF 0181 0.02  0.86  0.05 1 34.88
5 fRw—@l)il 0043 003 086 0.01 071 3331
6 EF—GIN 0.081  0.02 097 0.0l 072 3475
7 SIN—BEE 0019 002 095 0.1 1 32.1
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11 F&E @ 001 015 055 0.14 051 3441
12 WT—#9K 0.049 001 078 003 076 34.54
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14 JHPE—KB 008 0.02 098 0.04 098 33.69
15 2395 0.092 005 098 0.04 0.6 33.56
16 KFE—FPF 0001  0.13 092 0.11 0.83 34.17
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Table 4 Dynamic stability levels in the single FACTS scheme
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Table 5 Transmission capability of Northwest Yunnan in the
various FACTS scheme
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