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Fig.1 Equivalent schematic diagram of phase
shift transformer feed into power grid

Urp X O 20 3% 2 B BT s X o RS A 85 25 AL
HLT; S, R 1A B S AA S 5 L O B AR O AR
B 9 s AU RS M (4 i i L 5 U, Uy 9351 9 28
S T i M A i ) L P 1L 5 0, 0 23 531 DA 4 B 1 i
FIAS ) HL A 5 Uy, 0, 9350 0 7 0 LAY VL R
{ELFIAR A o

LR BRAL AT DI AR R N -

UsUy

. U, Uy .
P = T Xpstsm(ﬂs - 0y) = TSIH(GI‘ - 0y)

(1)

IR RS A A R AU, SR E R

H, R A, 7T 0 2 0 S W i R R 2%, B

SRR B A DA A A 45 H S 2 (R AH G
ZUNE 2 Fis.

AU

—

Us U,

Os
[
0N
E2 BHEBENRZEEEHEAZUTRE
Fig.2 Schematic diagram of voltage phase

angle change after the phase shift trans-
former is connected to the system
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Fig.3 Structure of double core phase shift transformer
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Fig.4 Overall structure of phase shift
transformer modeling
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Fig.5 Overall structure of series transformer model
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Fig.6 Overall structure of shunt transformer
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Fig.7 Power grid simulation model
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Table 1 The mian parameters of
phase shift transformer
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Fig.8 Change of transmission lines’ active power
after phase shift transformer is connected
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Fig.9 Change of voltage angle variation
of series transformer
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Fig.10 Change of transmission lines’ active power
when the phase shift transformer is adjusted forward
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Fig.11 Change of transmission lines’ active power when
the phase shift transformer is adjusted backward
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Fig.12 Schematic diagram of A-phase voltage

at primary side of shunt transformer and vol-
tage at both sides of series transformer
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Fig.13 Schematic diagram of phase shift transformer
to enhance power supply capacity of power grid
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Modeling and application scenario analysis of power

phase shift transformer based on RTDS
LI Qun', ZHANG Ningyu', GAO Shan®, LIU Jiankun', ZHOU Qian'
. dtate Gnd Jiangsu Electric Power Co., Ltd. hesearch Institute, Nanjin; ,Ghina;
(1.8 Grid Jiangsu Electric P Co.,Ltd. R h Insti Nanjing 211103, Chi

2. School of Electrical Engineering, Southeast University , Nanjing 210096, China)

Abstract: As a mature power flow control device, power phase shift transformer can effectively balance the power flow

distribution and improve the power supply capacity of power grid. It also has the advantages of low investment cost and high

operation reliability. Firstly,the structure characteristics of phase shift transformer and the principle of power flow control are

analyzed. Then,based on the real-time digital simulation platform, the detailed electromagnetic transient model of dual core

symmeltrical phase shift transformer is established. The power flow fluctuation and the control characteristics of the phase shift

transformer are studied under the put-in situation and the power flow regulation mode respectively. The results show that the

proposed model can effectively control the power flow distribution. Finally,according to the actual operation situation of power

grid , the application scenarios of phase shift transformer in power grid are summarized, which provides reference for the large-

scale application of power flow control technology in China's power grid.

Keywords : phase shift transformer; power flow control ;real-time digital simulation ;electromagnetic transient model ; double core

symmetrical type
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