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Control Value Tuning of UPFC Using Power Flow Transfer Distribution Factors
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Abstract: At present,in the steady state analysis of power system,the control value of unified power flow con-
troller is usually determined by trial method. And the calculation is based on offline typical operating data,which
makes it inefficient and less accurate. In order to make up the defect of current analysis,an UPFC control value
tuning method based on power transfer distribution factors is brought up in this paper. When N-1 line tripping
fault occurs,based on DC power flow method,the control value isset and the N-1 line overload is eliminated by
UPFC ’s power control.Furthermore,the control scheme list could be formed and updated based on energy
management system(MS )data. This method mentioned above could provide decision making support to power
grid dispatching institutions. The results of a simulation example shows that the method is efficient and utilizable.
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Fig. 1 Model of UPFC based on power injection method
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Fig. 2 Flow chart of UPFC control value tuning
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Fig. 3 Schematic diagram of test system
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Table 1 Power flow result after a line tripping fault
(without UPFC)

P A Hi/pu.  MUIEY)/pu. UGERTVEN
i 7 0.373 23 0.025 91 0.362 13
1 0.739 92 0.044 57 0.716 32
Y6 0.584 59 -0.155 64 0.586 03
3 —0.439 11 —0.150 41 0.455 01
ST 4 -0.439 11 -0.150 41 0.455 01
B8 -0.927 96 -0.137 40 0.929 79
2 -0.264 55 -0.185 89 0.316 58
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Table 2 Calculation results of power transfer

distribution factors

NS Ba NS Ba

D.s  [0.0000-1.0000]|| Ds5  [~1.000 0 0.000 0]
D,s  [0.000 3 -0.997 3] || Dss  [1.000 3 -0.998 0]
Dys  [-0.0002 0.5005]|| D,s  [-0.0005 0.998 1]
D.s  [-0.0002 0.5005]/| Dys  [-0.002 6 -0.990 1]
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Table 3 Power flow results after UPFC control

ST WA Di/pu. MU S/pu.  IHIR/A
ST 0.457 99 0.003 04 0.442 98
UPFC3Z #% 0.826 28 -0.007 94 0.796 72
K6 0.675 24 -0.161 94 0.671 56
X3 -0.397 03 -0.164 19 0.420 33
L% 4 -0.397 03 -0.164 19 0.420 33
%8 -0.841 42 -0.160 71 0.848 41
S 2 -0.174 39 -0.158 65 0.229 54
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Fig. 4 Comparison between calculation and

simulation values
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