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RIGAZ Wi HL R4 (flexible alternative current transmission systems, FACTS) H#%3%
[ s 1 BFEEFFE (EPRDD [ N.G.Hingorani " 5 Jg—AN 4544 (3% 25 47 1) 512 PO 2 42 1
LIk, CAEHN RGP 2NV TR &R A tE. BHIThHR. RIEDHRRE., %
IR, RGO R RA L EIS 1T &AM RN REL I HIE N e ) AR 284 T
e B R AR ARE M BN EE S o 1] FACTS 3% 8 3T i s A3 — A~ K
ik, GG RlER AT LD S F s N Is AT PERE

—. FACTS R HIMHE =

FACTS R R UF R Sk A T RUFIE A 0F, B F AT BESS A o s 4745
P 25 0L 5 2K B L g L AR R SR R e SR A A A T THT

(—) & MEAT4EH 09 FILE K

PR ) R G OV R 1ok RS TR A LI B L I, DXk R R B AT 23 A AN )
I R N ik e i NS e B S g s T o e o L o T o o (i
LR INASZAE S, R EE R EE LA B ey RUHT . AR, TR T R A R, R
Mo A R SR, M2 RALME R BATESEE., Bk
DL T 390 RN AR A 22 P AR A2, %o i v A ) ] 20 R AT B BB = . (B SR
P F Bk 2 S ARG, BRI A m B R 2, WA B RE
F ARV A s T

FACTS {4 —Ff (v fy ik, {Efsbl s 4 R EeAaE Mk L A Gt i 7
Ak T RTAT A ML, H FACTS 8 & L@ # A A Z i i R g8, SIATHIASH
i R IAT K. % HEH] FACTS 388 0] LA IAT B o M K sl (i de 7, 0 R
R I R LA R B, SR B R L WP RR, LETRER 7 A L ) R 5t
(PITRIS, DRI A 202 A n] P A B

(=) & AR FHRARL R b RAH

MITs B, R AL ) i SR IR AR s ok — S ) PR R B
1K HL ) L3 FH T v R il R R R 4kl R Z e “RER 1SR Ik
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fn ", AERHSR R A T BERIEARE A 5

1§ FACTS HAR (4% 0, H1 ) W -FHAAE 20 20 40 SEAAI 8 v A7 B9 A 7 1) R e«
Ho— R s, REMRMB FHAR, LUEERE N 8%, KR KIS, Kk
JERcH L TFHR, AR AR EEXR R 20 4 70 ACLLG, XM FEIR SUE#T
e, TERCH R ) A B s AR

FACTS J&AEVA4H A HL I HL 1 BOR™ b IR RIS 1720 56 A HEaih L 1 SR TE R i
& HAE FACTS MESTEHLLRT, A Z A5k t)E T FACTS 42 &5 1% B AL 10T ek
I FH e, SRS e G M % Cstatic var compensator, SVC ). it 1E [P #ME 2% Cstatic
synchronous compensator, STATCOM ) A& K [v] 7 i 4ic PlL J& 4§ ( NGH-subsynchronous
resonance damper, NGH-SSR damper) %%, Bl& T AR M ARL K . FACTS BE& i,
ANV G T st g 760 2 T ) (1) AR L AR T R K W R b o fig, i HLAEST T SRR RS
B, BB HULAIR T Z M FACTS #2645 (WHRIAM Y, HESh FACTS sl — A58
(1) Ly B A S

—. FACTS gy 1 B F88

Z0d L PR AR RE, WA IR RILRTIE, &1 18 PRS2 LA™
W ASRE SRS, T R B ey, AL RE ) R, T G Rt R R R . R
AR AT DAHE ) P 38 20 e T 3

(1) PRUEE. 20 A 50 54K, SR TR w) R IR Sa Rl I Il 1, 4
SEBIETHEARN . 5, MEERIRESIEECRERZ, BT 70 448, C&IR4E
TSR AR U ST . ANRR S A AR, DA,
PERE H 2t 58 8. AFUR T ) B A B AR, AORMRE] MmN sthh, K
LG SR T B A RS, A L R A T AR K, AR FEPE RIS

(2) AR . A 20 el 70 FEACG WL, th T B A F T AR il A G
Wi, KRN T IR HI ARG, n] KW dh 4 (gate-turn-off thyristor, GTO). H1J)
s A4 (giant transistor, GTR) ACHAIHUHAk S, Ub)E, &Fbmi ey R ds A
F i, PR A R . XA E A IA R0V RS (metaloxide semiconductor
field transistor, MOSFET). ZaZ M AU 4% (insulated gate bipolar transistor, IGBT).
MOS il & ] (MOS controlled thyristor, MCT) . %8| | B 5L i ] 5 (intergrated gate
commutated thyristors, IGCT). yEAGME 414 C(injection enhanced gate transistors,
IEGT) 5. S Sy 381 o K R A@E e 1-1 frown, [N A 3tk oh &
FRWE 1-2 P,

Fz1-1 #BABHBFRENSERAIR
LA B oX OH K i
T3 5 ) thyristor H#eifi . A%
I TR T Kb ot o) gate-turn-off thyristor (GTO) PNECSTIUE!S

K 2



TF—F M & orrees

a2 B wow s MW JH i
h 2 b 8N i A metaloxide semiconductor field transistor (MOSFET) DC/DC A&
2t AR AR insulated gate bipolar transistor (IGBT) it W4, DC/DC AR
ST TR 4G AL o intergrated gate commutated thyristors (IGCT) K75 R AR
K12 E RS 1 B FRR I EER
et 2R [E] &b 341 Th 2 ek ) A o R 5
e % T 12kV/1KkA, 8kV/6KA 6.5kV/3.5kA
[T AR AT R W7 i Dol A 9kV/2.5kA, 6kV/6kA 4.5kV/2.5kA
U Hit: 1.8kV/1KA Fike: 1.2kV/400A
. . " 200V/60A (2MHz)
I} 25y I L AA i
Vi S AT N S00V/S0A (400MHz) 1kV/35A
1 e Ui, 4.5kV/1kA L. 1kV/50A
Z ﬁék‘ ARG i =y 5 "
AR B Bie: 3.5kV/12kA Bidke: 1.2kV/200A
SR T RR A5 AT i ) FE: 6kV/6KA

=, BB FACTS REN L R[FIE

FACTS AT R A HI K D3 AR G s A se il g i 4 . AlAmAngzs il i8R
EAE AT s ORI T DG AR A AT S s T R B s A 3 A5 i T e e ok
(AR S (HT ) W R, ST KT )y T IF R I s BeAR . BRAREE I
FERPEGE i PE R HLIIRL S, O 2l R A AR R O o IR ITHCA Ik —
AR RER T BB ) RGP AR, R B e i 2R R R A e T R ) R4
(R FEE AT, KRS RG] SEME RS IT KRG, BT LU RIh R i1 %
AL (PR LB T B8 25, A ARSI ) KRG ARG T2kl R T4 FACTS 268
F s Ry B CnT 20 Jg I . AR IBE TR B IRV 5 TR

(1) JEEAY FACTS 4G Ef I LT AMESS: (SVC). FIE[D #MES (STATCOM),
gz IFIDE L PLAR (MCSRO) | 2028 = T 2 I FEL P % (SCSRO i v 5 44 1 FEL P 2% (TCRO
i EHDI RS (TSC). ShlW Rty (TSR) %%, Tl SVC. STATCOM K
PR & NTEL

1) SVC ik I 14 4 2 v sl vk e v il il D R B8 SVC Tk v
TR L SR e PRI B i, ik 3 ) b g BT — D B R B, SVC if
T2, ] St vl 99 R A LR ) A FL B ATIE 00, B o v A e P A LR T
{HEY HL R FRAIGHY, SVC S BAME A R EA L . sl bpias (TCR) M4 ik
TN (75 STATCOM 44 2143 Zfif o) o A el & 4 01 SVC &5 f B =0 an B 1-1
IR
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Y XY Ky £ X 4
r L I 1 I I

(a) (b) (¢) (d) (e)

B 1-1 Sl SVC Ma iRk
(a) TCR; (b) TSC: (¢) TSR; (d) TCR/TSC; (e) TCT

2) STATCOM & JEBET R4 I —Fhif P RS, 7 ) At sl vk i v
W RGN e ataett, i FACTS SUKM LR S, St e B, HAx
BUN (R RRFPELr . m s, (KT R H gy G2 Dh 28 H s w7t il e JE 1
STATCOM PBHJEFFtE, wladik A6 ) 7k i vl STATCOM IR e hilds, Wtk mifc &
AU . HoofE il CHRARIFEHMERI B i) MRS, 2006 4,
B4 S0Mvar i STATCOM & _Lif#iz. STATCOM AL Ml 1-2 fr.

(2) HEA FACTS QUG da i 42 ) s G Ay (TCSCO. g i) B #5c V) i K il 78 4
(TSSC). 1L [A]0 B IeaME RS (SSSCH. bt LMt PR A% CFCL) . b I 5 44 T U A 4
(TCPAR) %%, FIfiibhk TCSC. SSSC. FCL M/~ AL A Jm 7,

1) TCSC &3k FH B AR K Y FACTS %8, & EEHImAiaS (TCR)
TR HRIE A I A DU LUR TS 4 nT R e AR PE R, fEfRm Rgikae v, £
AL RE I TR, AT DA R R A i e . BB RGURIIR G, 1> Bk 40 4E
FIH T 20 4D 90 AEARTF AR FT TCSC 435 A, JF1- 2004 45 UR 5832 25— 4> 5746 TCSC
TR ERK 220kV T &4 1k, BE E BTN T E A S0 gk L
TCSC 3B il 33 £, MAREET 10.87Gvar. TCSC FEANA W 1-3 s

L F i i
VT VT3 VTS
T vms Wﬁ% VT;<

€ 1-2 STATCOM FEALEH %]

2) SSSC JCAMMHLPH S8, HofH v e kil st IE A4S, Ho R 42 i S s e
oK, T IR AR B BT b R e R B DA AL T S . SSSC I ] A 4 I AR E Aifh e
Vet It RMEEB NI A TR B RGBSR, RN Ak B ML LR M S R
IR, ATt bR Py SSSC 3 E, HHL O ZNH T REHEh

g’, ,4;

7 fif




FT—5F R rrrwee

FHvy . WA 9E . SSSC £S5 It 1-4 s,

NV
A1
1
A~
B 1-3 TCSC KA #4915 Pl 1-4 SSSC &t~

3) FCL MZEA Jot B 76 AR I re P BRI BB Al B R ek ok i), il T A G R Bk
Plas BRILGR AL ERGIEF AT, JFREELA T HEIRE, FCL LA, i
{5 R GBI T O PRade i T BN i pias AT IR IR . MO TR K E, FCL i) r
RUMBT MRV P RZE . 2009 4F 12 H, e B A RFEIEFE BN [ 5 4 2 51K
il 133 T il )45 O 4 2R P IR M2 B (thyristor protected series compensation, TPSC) #
AR R B HL I PR Sl A T AR HL D 500KV k75 A8 RS TR BEIE , Ky e 6 1140 A I P PR
HIE] 47kA BAR, BREE (R 450s ] O T s R R AR E. W/ R H LI B KR
5. MRS B ks . FCL JRELUNE 1-5 s,

s |
— Rians
TR X
- | toporx | e
L J
B A

K 1-5 FCL J&im

(3) HIFERAL G Y FACTS 4G4 —#lAiEfilds (UPFC). i fildy (IPFC).
N B IEAMESSY (CSC) %%, LLUPFC. IPFC AP/ 4H R R B R

1) UPFC &K STATCOM F1 SSSC (1) HL it M4 &, S8 T8 SSSC #: Bl tH iy
L STATCOM Jf ek t it 2 [A] A7 S DY 2 R R ) i Bl FEARLE M WIE 1-6 Fras. AEAAM
A2 T, RESL Ot R BRER BE -G DA JC D) e M o Atk v AR £ TG BRI 1) R 6 v I
UPFC w3 SE il fl dmak i i s BEBORE S fr, 0] LUA R s il 2 b i ol
FUED Y&, UPFC thnl Mor & gt nT s I G h b, Rl UPFC & s KB AT &
ff) FACTS =% . HuT, A LOHIBIE T 3 8 UPFC 35, 4 5lh % E INEZ AL H
u UPFC TAE. [ Marcy 42 Hi il CSC TREFN5: E Kangjin 4% B3 UPFC T2

2) IPFC &N H W FH ARSI KRR, EAREGHWWE 1-7 P, BHE2A
DC/AC Uit As AL, Hfias i BT IERAT &, A4 a8 A mT DAIE I X 12 (1 26 6 [n)
M I AR A D). R R, AN eSO I e B R IE SSSCHR AR
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H12 !
| ¥, 3 H;'n
l{' i W_"
] ~ " "
Ugny RS TR 4% DA T g%
Al A s | oo | s
lana) ] J ,-T
g Heifias 1 Haifioe2 1 I I~ I - +JJ_ ]
,] l T # T B
# T
4 1-6 UPFC KA%:Hy Pl 1-7 IPFC JeA&i#IE

fEf R, AT LASEIRAEAME L B 2 (R ARSI B, LAk B R P s A H . A
T A JEE 5 v A R e B P 2% i 0 R el R I R e R R T

M. FACTS =B N RAZEFRIER

FACTS 2410 bl B AR UL i 3 33 B b . TEHURZE Bk LA B ] BASE & R G0 2 1K)
o B s, T BAR ARG i R mURAR e F s it . &l LA A A v
P SR S I L RE B R AR T, SEBXS IO R L . Bk PP, AHALA . DA
LA, T R FE B i R 2 e A BB AR ) R RUE KO, BRI
A, FACTS %f i J1 R 40 (K1 H B AR R ILAE BL R PUAS Jr i .

(1) LRI IHmI%RE 1. KA FACTS HAR AT (4 v 2R 6 v i 52 4086 e P 1 B i) 22
K 2 B ) % T 25 B AR PRt v 2 il P e R B B, SR ) el B e R 2
(1) 5 BRI o E A i s 2R B ORI, ANV 2% v e AR s, oy ELAT A AR

(2) TR, e RGN RRR T, B ETIIIRAL, HFEIE T
TIN5 . X kME . SVC. STATCOM. UPFC % FACTS % & A4 i 14
LA D RAINL b, &8, RIGHAMER N RSN LT R [FREfedt
ITRIWEALE B, BB AT, M TG RERERE, wbHEENFE RIERGEL
n gt R EENE L.

(3) EEAREAKT. FARREHTHNRGZ R IF RS
SIHEHT, FACTS %8 n] LLLE v ) & A sl BIEE A A b i Rk . P () VR 8 K2k 1773
AR IR R SR, BB EB ST O, v o S T KA A R
FE YR AT T IRE G L R VB AE R, B R RO T I E R &, KK T ARG A
T1EfE.

(4) By AR X G . ERAK el X 1 A T [ A A R IR A i — N K Y, B Z s
B H PG FIPSR B H sl R AR [ i 4k B B2 H 7, FACTS BoARAR R
TP AR BRE m ASE TE IR fiE O KB BRI (s AT PR A T B ORIEE, M1 SE B RE VA A

X< 6
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ACRCE, FRAC 73D RS MG R, e T RS OMHEeE, BTk
HUdAC . PRI, FACTS HOARAEHL R 2 MR AT DA g ) 3 B AR o] agf A2 o I
IR oA PR A« I 1 v AR LSRN A7 i Lo Bl AR SIS ) S A6 1) e 257l FACTS ¢
MRS FAL G pidk n] CARgR th 22 40 5 A2 R ) L) A NG R N 1-3 B

#13 FACTS $ AR 7T LU R B9 R4 o) j

W ] A ) fip e I BE 1SR J5 1k FACTS fi# ik Jy
St AR S UL Wbt | SSSC. SVC, TCSC,
GENEN GENIR ‘ BRI 2R A, B | STATCOM, UPFC. CSR
il
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