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Fig.1 Schematic diagram of SSSC’s main circuit
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Fig.2 Block diagram of DC voltage control loop

Hi T SSSC 3= L % A #2 AT 1 v R R B H
TR, B RR R L A SSSC i Bhad Bt v ey A R st
SECNMERL, SR QF, i AR AT AN TR
J5 2ok N iy v ) R 5 b R R IR T A8 Y
ARG BB X SR T WAL R A R A 2k i
HL IR/ 228 O, U958 58 I 19 B it B 4 H e
TEAEIR AN I AR 5K, ) R 3l v Y IBCRE B # 4 i
7, e RN R Sl I U SR IS 3R
W AR AR TC A AU St

PRI, 5 2 3 3R H A 7 B A7 ki 7 300k 52 B
SSSC L Uit H s B ST AN AT 5 8l i Ah, SSSC 1k
IEH AR B A7 I, Ay S & 48 70 it 1Y
JE B FI5EIE SR 7 AT ST

2 SSSC HB1EREE

SR SSSC ity 7R ey X LA SR SSSC Ay A 5 I
Bl T B AN L R IR e A SR s e R, AN SCHR
T LA TR B0 AT A1 T L S 1Y) SSSCHA 4
P UniEl 3 s, BN G A g L S AL S 2 N EE
eI DS, 1 DS, 1 AFT A HBE R K H 5% #% T
DS, 1 GIHBAE RS T, Al 1 WiEEES QF, .

S: | QF,; S,
S ———1 3

[

: ' QF,

| | L .

:Ds3 R :

I i

: DS, DSl:

L _—_—__1 |

Belias

B3 SSSC HIMERBIBHNESATER
Fig.3 Structure diagram of SSSC with external charging circuit
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Fig.4 Flowchart of converter’s parallel charging
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Fig.5 Start-up flowchart of series converter
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Fig.6 Blo k diagram of grid-side current control in
start-up process
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Fig.7 Shutdown flowchart of SSSC
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Fig.8 Block diagram of grid-side current and voltage
control in shutdown process
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Start-up and shutdown control strategy for static synchronous series compensator
HUANG Ruhai,CAO Dongming, DONG Yunlong,PAN Lei, QIU Defeng, LU Yu
(Nanjing Nari-Relays Electric Co.,Ltd.,Nanjing 211102, China)
Abstract ; The application and development of the SSSC ( Static Synchronous Series Compensator) are restricted due

to the difficulty of its start-up. A novel SSSC circuit with external charging circuit is proposed ,whose charging state

and normal operation state are designed as two different working modes. The start-up and shutdown control strategy

for SSSC is analyzed in detail based on the proposed circuit,i.e. the bypass switch on the grid side is opened while

its current is zero in start-up stage,and closed while its voltage is zero in shutdown stage. Therefore ,the power of the

grid is stable during the whole start-up and shutdown progress of SSSC. Finally,the proposed start-up and shutdown
control strategy for SSSC is verified in the 220 kV Nanjing Western UPFC Project.

Key words : static synchronous series compensator ; self-excited ; start-up circuit ;zero current ;zero voltage
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Fig.A1 Waveforms of grid-side current and voltage control in shutdown process

(W)
2 (War) W4 e s £ w2 384 86
PR e T iy i 4‘\ o
i mam e
h«wmmmmmmm%mwm S
. @ s 3{{2 EI{Q 386
Z
S8 AL AALEARARR A AR
k- l“\'l“‘l‘ll‘l‘ \ VIR W A
®
e L
i . e
RUES
OF1 &L

A2 sSSC R BB I E

Fig.A2 Waveforms during SSSC’s start-up process with series transformer

R

LRAHHE
E:

0
5 ar)

RETININE
W

o
(V)

2 e lII'IIIIIHI“H‘HU‘*“HHI"IIIIﬂ i ‘MIIH'IMII' L Rt M"II“IIIIIH‘ HH‘H”\"”\‘IIIIIIIIIII' A At
old wHMuWMulHIn il um\mmml||||||IIIM\ H»It u||||u.ummmw '.uuummlm'.u|n|nmmumm ||||||I||.l|||wwumh WM JHIuImM e

205

WWW%M WWWMWWWMWMW

BEEU,
AHH/BHL/CHE

AR
AR _E/ARAT

BERBE

RSk

Bl A3 sssc SEITHEE
Fig.A3 Waveforms under steady operation of SSSC



o -
i a B S
§§ 20
g2 "o = -
T4
gc
28F
B
2=
T4
g
2
8
®E
T4
g
S s
EE
E
@ E3 13 1 14 145
@ 10—\ r
'
B B 1800 [ 7 e
<] XK X X X Ko¥
E = = - -
£ I
& % [E) 1 [ 145
i
OF 14
BEES
125 13 N T ] T4
B (s)
TSl (== =] S5 pa
(a) EFRTIETFERESGMMFZEIX (U, ZHD
SE
E "
=
=
E
BE
me
RE
E
&=
BE
E=
®E
%
B
g ]
= 10y - -
n'["[w‘" i _
£ 2 s
1y 2] 20 28 33 Ex) B
TR
OF1 &L
REES
22 24 26 32 34 E
i (s)
(b) FEHRAPIEREE
g:‘ ) r T ———
g2
He
§ (3 134 136
PE
FE
g — 7
==
E [E7 ) %
& 5 9 .
H= AL -
o [E3 =) S
Z
=
e e
z=
ES
# =1
& W 12 Tar 1% 128 13 [E3 T34 1%
Foy - . ~ - - .
B Z o S—_— . .
g:‘m\f oy Y Y
R AN AN E S L N : -
k- F ] o ] 3 13 [ ] o
wuEs
QF1AHE |
REES
17 ] ot [E] ET RN T =] T

(o) FREAMMBEFARMELER (U, 158D

& A4 sssc EETEREE

Fig.A4 Waveforms in shutdown process of SSSC
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