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Comparative research on UPFC and IPFC enhancing transmission capability of a power system
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Abstract: With the development of power system load and grid structure, the transmission congestion caused by the
uneven distribution of power flow becomes more and more serious, which greatly restricts the transmission capacity and
efficiency of power system. Compared with the traditional scheme, FACTS has many advantages, such as small space,
high controllability, etc. As the advanced third generation FACTS, UPFC and IPFC have advantages in power flow
regulation. Therefore, it is necessary to study the technology and economy of the two in improving the transmission
capacity of the system, so as to guide the selection of practical engineering solutions. First, based on the additional power
injection method, the models of UPFC and IPFC are established. Then, taking the northwest power grid of Nantong as an
example, calculations show that both can greatly improve the transmission capacity and safety reliability of the system.
Finally, technical and economic solutions are explored under various working conditions. IPFC plays a more
comprehensive and prominent role than UPFC in power flow regulation.
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Fig. 1 Equivalent simplified equivalent circuit of UPFC
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Fig. 2 Equivalent power injection model of UPFC
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Fig. 3 Flow chart of UPFC steady state mathematical model
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Fig. 5 Simplified equivalent circuit diagram of IPFC
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Fig. 7 Schematic diagram of Nantong Northwest Power Grid

P2 N0 25 F IR ) JR R 9 2 B e DA R LA
B

() T2 A e, s 40

(2) 7EREE )7 R 1 500 KV BRHEAR M AhVEAS T
JEZ 500 kV HLIM 44

(3) imL K 7 FroRif) 220 KV HE A TR 22,
SR X R, 220 KV U A 3 I T 3 T AL
220kV T X — e IR W B £k (3 Lk AT A
2x630 mm’, i KHIE LN 23700 MVA). b3
X BA Rl (P 2R AR 2x400 mm®. 2x300 mm?,

I KB ELN 400 MVA), DK 22 ek (L
BRI 2x400 mm?. 2x300 mm?, 5 KHE A RL N
400 MVA).
3.2 FFEE)RR

2020 “EE A K R 1ia17 7 R, WAk
HiL D) A0 326 T8 A I8 AT S L BRI S Sl a2k 1
JT7Re

R 1 MFEBMIMEEBIERRIER

Table 1 Power flow situation of Rudong power grid
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