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Abstract: [Introduction] The application of UPFC (Unified Power Flow Controller) is to increase the transmission capacity of key
sections, which mainly through the injection of a certain series voltage into the system and therefore divert the power flow of target line.
[Method] Focusing on the key transmission sections, the regional power grid was divided into the transmission network, the
interconnection network and the internal network based on their function, then the Gaussian elimination method was used to equalize the
system network into a two-channel constant power exchange system. On this basis, based on the energy conservation principle, the
phasor method was applied to provide phasor graph of the voltage, power angle, impedance, and active power relationship between the
UPFC branch and the equivalent branch before and after the UPFC was put into operation, respectively, for the stand-alone infinity
system and the constant power exchange system. The classical power transfer function was used to deduced the UPFC injection voltage
and series converter capacity calculation formula. [Result] The calculation method is simple and practical, especially suitable for power
system planning and design stage. [Conclusion] The above method is applied to the calculation of Shenzhen power grid example, and
compared with the simulation results of PSCAD, the validity and practicability of the method are verified.
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Fig. 1 Simplified schematic of UPFC
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Fig. 2 Structure of stand-alone infinity systems
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Fig. 3 Injection voltage phasor diagram of UPFC
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Fig. 4 Equivalent diagram of regional source-network-
load network
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Fig. 5 Equivalent 2-node constant power exchange system
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Tab.5 UPFC Capacity (power flow at reverse 0.5 p.u.)
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Fig. 10 Series Injection Voltage, Power Control Diagram (Case 1)

" ERIBCON 9 A LR
30 =Use

2

: -
“"“‘I‘|‘|H|H|Hw“|“"HWHMJ
ML

=20 4
=30

0.00 0.25 0.50 0.75 1./00 125 130 175 200
‘ /s »

U/kV
o

UPFC 32k 1) % B

8007 = jpswssrmmnerasminranns
600

= 400

S 200

T @

—200J \ “

—400 S
0.00 0.25 0.50 0.75 li/OO 125 130 1.75 200
. s ,

B 11 SBEEARE WREFHE(TLZ)

Fig. 11 Series Injection Voltage, Power Control Diagram (Case 2)

*6 UPFCEEitHER (hFEHZERM 0.5p.u.)
Tab.6 UPFC Capacity (power flow at reverse 0.5 p.u.)
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