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Fig.1 The primary circuit of TCSC
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Fig.2 The impedance curve of TCSC
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Fig.3 The dynamic simulation system
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Fig.4 Step response from 1.02 p.u. to 1.6 p.u. under
capacitive voltage synchronization signal
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Fig.5 Step response from 1.6 p.u. to 1.02 p.u. under
capacitive voltage synchronization signal

HISEEGAS R AT LI | A R R 2D

a. MMIRMEE X ) = A M DB BRI, RG22 10 1
JZEA I (E) A RE e ARG, H IR ST 2R
BRI vh R I

b. MERMEX A RAME X B BRI, Rt LT R2 2
A ] 39T #6 IF 8] 58 BE 2 AR 2 BB AT 2 A AR

c. AR LBt IR — ELAR LR E B R
e sh,

3.1.2 &R R a4

a. IR AMEE DX 0] AN X BT BR . TCSC 25 9T A
1.02p. u. I ERAE AL E] 1.6 p.u. B 2RI HL I FELAS FRLE |
s ) LI B A2 A i Ze K6 BT

4
=
N0
~

-4 I I I I 1
3.8 39 4.0 4.1 42 43
t/s
(a) £k L T BOE

t/s
(b) L2 WL R B
10
=
-10 1 1 1 1 |
3.8 3.9 4.0 4.1 4.2 4.3
t/s

(o) HLL A% 32 % v T B

I 3 AT A5 I s Ik ) B

4.1 42 43 44 4.5 4.6
t/s
(a) 2R I8 L TR TR

40 L 1 1 1 1
4.1 4.2 4.3 44 4.5 4.6

t/s
(b) L7 L TR IIE

-10 L L I L 1
4.1 42 4.3 4.4 4.5 4.6

t/s
(c) LB AT 32 1 L U D TP

4.2 4.3 4.4 4.5 4.6
t/s
() BELAT A2 1k il 28
Bl 7 1.6 p.u.Bl1.02 p.u. K B BRI B

Fig.7 Step response from 1.6 p.u. to 1.02 p.u.
under line current synchronization signal

32 I1EXEiE4

TCSC 7 1 # T A B 5 5 75 A 8Pk X A28
X Z [Pl DLk 3 el st i ) R G sh B FRE EH Y,
T 25 P IXORNEME X 22 (8] 1) 46 s 22 365 0 R X | 3 i
R e MM S E ML A EERAAEAR R
ST, X M XA B 5L TCSC 1Y 248



) & D8R

F25%

Fetk, A &8 3 @k X 217 Bypass, Bl LA
ANBAT T s AT
32.1 wEEERY

a. APEX i B AKX 1.0 pouf
e R AL X (Bypass ) B L 25 L R HL 30 2% 32 9 R O
e 8 fs

_30 1 1 1 1 1 1 1
43 44 45 46 47 48 49 50

/s
(a) LA LI E

_10 1 1 1 1 1 1 1
43 44 45 46 47 48 49 50

(}))Eﬂ?ﬁﬁﬁgzﬁfﬁfﬁiﬁﬂﬁ
FEl § 7 14 X 4 B B A IR (Bypass ) B 3 7%

Fig.8 Transition from capacitive to inductive region
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Fig.9 Transition from inductive to capacitive region
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Study on transient characteristics of TCSC with dynamic simulation
ZHENG Xu,PEl Zhi-hong, WANG Shao-rong, CHENG Shi-jie
(Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Respectively with capacitive voltage and line current as the synchronization signal,the
transient impedance characteristics of TCSC (Thyristor Controlled Series Compensation)during step
change from high compensation to low compensation of the capacitive vernier region or vice versa
are analyzed. The transient characteristics of TCSC during transitions between inductive region and
capacitive region under different synchronization signals are studies. During the transition from
capacitive region to inductive region or from inductive region to capacitive block mode,the
transient processes under both synchronization signals are similar. However, during transition from
inductive region to capacitive vernier region,it is necessary for TCSC under capacitive voltage
synchronization signal to transit first to block mode and then adjust the compensation degree after
steady,while under line current synchronization signal,it is not neccessary.

Key words: TCSC; synchronous signal; transient characteristics



