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Mechanism research of TCSC resonance caused by thyristor out of control
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Abstract: Two states of TCSC which operated under Reactance Regulation Mode (RRM) are presented according to its time
domain steady state characteristics. Normal Reactance Regulation Mode (NRRM) and Deep Reactance Regulation Mode (DRRM)
are defined. Resonances caused by thyristor out of control under these two modes are researched. Critical conditions when resonance
happens are presented. Several reactance selection principles are presented according to different requirements, which have some
meanings to TCSC planning and designing.
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Fig.1 Schematic diagram of TCSC
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Fig.2 Waveform of TCSC reactance regulation mode
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Fig.3 Waveform of TCSC normal reactance

regulation mode

oEVHERI

-90° o 90" T80° ' wt
B4 RESHEHTEXNEE .
Fig.4 Waveform of TCSC deep reactance

regulation mode

AR (1), RFEESENPBRABERE
mﬁﬁﬁﬁﬁéﬂﬁi, EDK Kismwotﬂ]sma)t, *ﬁé:f‘

sinwotﬁsinwtwg%ﬁﬁﬁ%%gbﬂo %Kﬂ>n/2 iy
B — ¥ MR B g cosB TTREANIEME, HFTREN f

cosk /4
1, Rt SR AT NBEAEBEE Y, (1) HEEA
REEZIAMEN, BB THEERERMENEK
TCR XBHBEHSMNWE 3 FE 4 Fin. 3

k5B B, sinay Msinar FIAE, XTRZE 3 &
cosK,B

R A k& TCR TR BT, 2 g cosB °°Sﬁﬂ>oHT

sinw,t Msinw e RAH, ITNE 4 PRIBAEBEEEX
TCR X B IR IETE .

A AT TEE N k8> n/2 » TR AT AT EY
Hkp>3amn2 AT R E 4 BRF-ER &M, B
XEk >3NATREF=EE 4 PR AT HEX
PRIE, EIHE 3 FIELE XChER B AT
X B4 KB E SRR R




-12- CHEREYLE M

3 FHERMRAEREERS

SCHR[3]H AR $8 TCSC # B R IE AR 51| tH Ho A
HE, HSH TCSC KA ERM &M .

KA =02m+Dn/2) m R BAREL (6)

AEXEIMTERN, SR REVAE —EMR
WHRMAZTH, B—/AEAN, SEEE-E AL
BN SHE, (8 n-plaEA#LE, WH, IEAX
FREIH B A REREEZBR WM EHESH.

Yk <3, BRERTEL TEENE 3 PR,
AP EREEEHRLE, AKX (6) ML, TCSC X
K =n/2 B RAE—IRIFERIESR .

Y g>30, g AN 0° ZFE 90° TP, #F
KB =n/2 B RAE—IRFHBGER, W& B HI4kay
K, WEBEIEEAREERY, EXERRNEH
THAEHEEEE M EANBREE, BEFEE
IR SR B AR LY SREce (R, §
BB RAERY . A S BRI R IEE B R
FHEATFTHRFBE, Eor-off, HEBEELF
HHARIE, HTHEEEERRME, ANEE-H
S, Hor-n+piT% TCR ZHEBERRNEE, B
BB AR X IR, & RS R R a A
IENFHREE, K SmERE, SENEAELZ
—B<at<p, TCSC RAEWRY .

B 6 R IR BRI EE, BN
KEVNEL, GRS, fITEE N FE, B3
—EEN, REEE o =0 NZERBNEE, &
WL, AEETE-B, GBI T8, TCSC R
EHR.

BN AZE R R 2 BRI MR G TRX 4577
*, BHAXFRY R E A &SRS, DT
43 553 AT X B AR 15 R AR ) I TR 4R A

B5 EXBRHATEXIERER

Fig.5 Critical condition of TCSC normal reactance regulation

mode
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