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Transient overvoltage mechanism and control strategy considering active and reactive interaction
when there is a fault in the sending end AC system

SHI Yingping, YIN Chunya, LI Fengting, HAN Lu, LIU Jiangshan, ZHANG Yule
(College of Electrical Engineering, Xinjiang University, Urumqi 830017, China)

Abstract: There is a transient overvoltage problem caused by the active and reactive power interaction coupling of the
rectifier when a fault occurs in the sending end AC system. First, the main influencing factors for DC power and
reactive power consumed by the rectifier are clarified, and the coupling relationship between reactive power consumption
and DC power of the rectifier after commutation failure (CF) caused by a sending end AC system fault is analyzed. It is
concluded that the relationship between reactive power and DC power is negatively correlated during the rising stage of
DC current, and the relationship is positively correlated during the falling stage. Secondly, the influencing factors of the
transient voltage amplitude during the fault recovery period are analyzed, and the transient overvoltage mechanism
considering the interaction coupling of active and reactive power under different fault severity is clarified. Then, the
mathematical relationship among the unbalanced active power of the sending end system, the reactive power consumed
by the rectifier and the DC current is established. Based on the mathematical relationship between the reactive power and
the bus voltage, and considering the interaction coupling relationship between active and reactive power, a transient
overvoltage control strategy considering the active power support is proposed. Finally, the simulation results based on
PSCAD/EMTDC verify the accuracy of the theoretical analysis and the effectiveness of the proposed control strategy.
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with sending end and receiving end

W1 P, 50, A ik A it R G
WL IA D SR O, NI S IER 4
SEAMER BRI P50, AN
HHIEA DR SRR S HEERN LI, U,
5 Uy, 7 ek 5 e m e BB S U, 5 U,
AR S AR M B S 1, BRI

B ARG IR A, U, RE KR
— U, U, WK, SE M 5T
I, BEE U, IWE, R wimm 2z, 3
BUORW R AR, A 1A 0 Th =R DR S BEA
Fit—b SRR M D AR RIG R, AR
BERHUEFRIC! e 250 y AN F BN RIS 7,
i, AR A A AR R I, AR KT Ay W RO
j\jﬁ(l)[m]o

2, X, +cosf) (1)

i~ Li

¥ = arccos(




SRR, A

K3 8 G T 2% FEAT D) Jo D A2 L I 2 25 T v T WL R s ] SR - 119 -

o 1O AR MR AR RS AR b X, NI AR
BT g BT A .

RO, 1, B RCL R U, Rk
By W, WA AE S5 AR SR IR AR o

R U AR S R P 2 A ) % F S AR A
T2, 35T CIGRE b A B 70 B M 15 B — A e b
B, WBEIFAAREEN 1s, HEVIREEN 1.1 s,
DAL HRIR Y 0.7 H 9], A 2 e J Pk 2 3 ) L
AR B 2 s .

100+
ﬁ 80
& 60
QE
&  40r
X
&

1.10  1.12 1.14 1.16 1.18 1.20 1.22 124 126
tls

(@) A 2R e 2 P 2300 I e G 0 o Kz A 475 S0

HLHE/pou.

(b) e SR Ak 2 391 1) LD F AT LT

1.6+ Typu
2
4?? 1.2+
2 08f
i
0.4
I L L I I L 1

1.10  1.12 1.14 1.16 1.18 120 1.22 1.24 1.26
tls

(c) HHAR SR e Ve 52 31 1) ELIAE R 0TS BT
& 2 #HmBRM A R E R ERESEHER
Fig. 2 Simulated waveforms of DC electrical quantities during

commutation failure and recovery period
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Fig. 9 Simulation results of 14, and Uy, under
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