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Calculation method for terminal voltage control domain across ultra-high voltage transmission line

CHEN Xia', SUN Hai-shun', SUI Xian-chao', WEN Jin-yu', LI Xiao-ping®, SUN Jian-bo?>, LI Miao?, LI Da-hu®
(1. Huazhong University of Science and Technology, Wuhan 430074, China;
2. Hubei Electric Power Dispatching and Communication Center, Wuhan 430077, China)

Abstract: The two-dimensional control domain of the ultra-high voltage (UHV), formed by the two terminal bus voltage, is
commonly calculated by using existing UHV infinite equivalent potential source method, which will lead to decrease of voltage along
the UHV line after switching the capacitive reactive power compensation devices. It’s found that the minus equivalent reactance on
the medium-voltage side winding of the transformer is the main reason. Hence, a novel equivalent potential source method is
proposed for the control domain calculation, in which the Central China grid and North China grid systems are modeled as the
equivalent potential sources with inner impedance respectively. Comparing with the bus voltage method, the proposed method can
not only eliminate the reverse moving of the control domain but also develop a three-dimension voltage control domain formed by
line power and two-terminal bus voltage by taking into account of the variation of the transmission power variation.
This work is supported by Key Project of National Natural Science Foundation of China (No.51071185).
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Fig.1 Diagram of UHV transmission line
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Fig.2 Terminal voltage control domain for UHV
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Tab.1 Control strategy for low voltage reactive power

compensation device
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Fig.3 Influence on control domain boundary by switching

capacitor on low-voltage side of transformer
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Fig.4 Bus voltage source equivalent model of UHV system
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Fig.5 Two-port equivalent model for UHV system
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Fig.6 Equivalent voltage source model for UHV system
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Fig.7 Control domain by equivalent voltage source model
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Fig.8 Voltage control domain comparison

BN 1 S, AR N A
PR, BAT SPRTAE A S i TR
WA S ah, BT DU 2k R A Ie AT
Ky RIEE, P4 500 kV REZEIZAT )R 2] T C
MOOHRITT 515 kV, KA 512KkV).

PENEAAE SR T iy L 328 11K 11 [) Bt 5
THEE R AR MIEATIRAE . BARLIKIAR] 500 kV
(1) BE 28 F e A A i PR 458 01 355 BN 80 AR 24 14 4%
Y 45 N, AHSEBRISAT R EER & T KA TR
500 kV [\ R HUE, 45 IR A IS AT T4 il ve [l 2 4h
(1) B i sh BT C &, HENIEHIEN . BTk, $2m
TC I AME A S B F 0 T4 e i R R 1 L R 2



M &, &

R A e T BRI S 49

HHH
2.3 ZHEEHIE
CL B i et —oe, 192 i Ik
PR — i k. SEPR RE TP BRI R A
WALk 1, o v T R 2 s A A oh R T Y L
£2800 MW (FFIE N IED, RHRF S R ik DR e ik
0 PR AN AS AL, BT DATS B R R 2 B 1 — 4
W, WK 9 Pras. e PS4 1 C YAk
T, U0 IH AL T 2B A I, $a s AR /)N,
I HL 1v) 38 K 7 TR W

550
540

>

= 530

3

2520 | F

Zsio0 .
500 |

Tlo00 0
M LR /MW

B 9 #rEELkEk = 4ET

Fig.9 Three-dimension voltage control domain for UHV
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