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Operation Analysis of Back-to-Back STATCOM with Multi-Pulse Converter and PWM Converter
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Myongiji University

o
=i

o] 5

Abstract - 2
F4e] Foste

#7370 FHeL FA YL} ()
1Ale] AeeA EBs AWE G PWM A

w o

r
-

B2 748 20MVAH Back-to-Back STATCOMS] Alz~® 4 4
Aol 5A5R0] tae] Aelstan @1 A9ATNY (FIRAol F
AAAE B wr FWAEE AEE OMVAR  0FB2

STATCOM?] &&Heto = 10MVA® PWM STATCOM 1718 7}
st F STATCOM Z7el DC link®&  AAAZ 20MVAF
Back-to-Back STATCOMS 743t o] dneFs MEstdrt. &
3 PSCAD/EMTDC 4AXEgJo]E o83t 7§8& Back-to-Back
STATCOMS| Aol 2 $#454E £4sAt

Ir

N
ox

AL oA uzZ $HR
of o3t AT o] §of
UA oA AitE= Ay
ZAWE & 53 AF544
Aoty Av e
PWM WAooz Exali=
w7z Agsd &9
PWM ZWE ] 7
H2x AW 3

QAU A K
ik, 24l
We g

ol %,

X4
S
)
>~
i
ol
oz HIT

i of

B

o 2

i

=

7 294 24
E, 281 27] o]y BHIAE
ste tEdEs AHEZ 8
Beh) 294 &40 23, 4F
s Al 22gl A o] tha B RS}t
B AFdAe= dA A T AAH e gFds A
HEE &§ste Weto HE e PWM ZHEE o] 83}
Back-to-Back STATCOMS 4831, PSCAD/EMTDC 4 ZE 9] oo

X
r

=

gt Algeol e st AHY 43 A5 H5E dA
2.2 B

2.1 Back-to-Back STATCOM

2% 19 Holx AAY Back-to-Back STATCOMS F 347} th&
29 nFAEE dAFAY AFEA EE UtE FHEAEAE A
gA 5o A=Y AFgE welA Back-to-Back STATCOMS ¢
AR E 27 DFAEY F-FadEes SHHOR Aofrtseta e
AH2R{E Ao 7hsdoF g

A5 E7s
L L+ +1 |

VSC A %/ vg[f VsC B

[ 1--T 1]
<13 1> Back-to-Back STATCOMZ| HE=
RAERLY:
s e[ e
555 ||
i9Y || %y

<18 2> 20MVAZ Back-to-Back STATCOM A|AH RM=

Pa, QA Ps, Qs

L@—‘

%
%

Y
p—

5

L1

Back-to-Back STATCOME 74 w 2749 zuH
AvEz A wREgddege] a7 A4S =24

=
Suz QAsE V) BEA%Y fPEANe SUH0R Ao

2ol 7hsstth. 2y @Al FRske A s 2y 20 Bolvke} 2
ol #&84& ndste] o AFE tFd2 AWEHY PWM AHEE
ZAgtsto] Back-to-Back STATCOMS T/43tSith olv] AZd thad
2 AuE e 2709 3-dd vk B s FHG), HEHgT|E A6
poul, 39 PWM AuE = 2719 3-d% v Bejxjeh FRe7R
TS PWM e g 2] dsds dugs Jagd 24

A =
°
= o=

St wFEFHAGY A7lE 2AH 9o - FadEs 594
Aoste Aol Brbssi
2.2 CI=SEA #HYE P,Q H0f
TA43 Back-to-Back STATCOM7Z SAlY AFAEY - FEAY
S 5340z Adsy] YA E dFEAANEY AFEHAGS Al
o3t 4= glojof s} £ =FoAE RFEHALE Aoy AsAE
Yz FAE gFEA7AWEY o A & 2Hsof s
A+ ON OFF
A- OFF OoN
0.5Vpe As

#xc ON| oFf [on] oFF [on

o) —
Asc T 0.5Vpc
0.5Vpe A- Vao Vg, T 2,
—L _l_ 6 u - T[t 2IJ(
-0.5Vpe
<8 3> 3-Hd En Sy
29 38 o 2904, §o 2914, o AfAz FAR 399 O
FH2AMEY 3 R Trislze 1 2¥AGY BYS YEd A
olty. o RN AfF MAANE}F Foll AAHIL 7 299 AR
deAY 2YE S o AR AGAEH S 0d tF E FEA
ool FEE Vaor 19 33 2ol 9 He UG 2 Pz
b, ol o, 75 A ()3 2.

S EDEIER
2

™
VAOZ?UDC 008 o7 COS/L

Back-to-Back STATCOMOI A v, = €7 #OZ AHuz 4 (1)

S B G A F pE AW ALY ANE AT F dS
S5 gn 4 (D2 9 A% E ol fF Aoz gelsn 4 Q)
o .
V. 1
pmes (G2 ——) @
2 vpo T
COS —-
24
nebA] FEAAWEAA GAY E3 Aeg Alofstd AAH
AZY - Fad8s 58802 Ao 7teds & 5 At

2.3 Back-to-Back STATCOM H0{ 2%12|&

a9 4% EE 20MVAF Back-to-Back STATCOME] Ao +A
EE YeRd ot tEd s AWE Foi= f-FadY AoE F
gsta, PWM AHE Zo]M= DC-link A LA et FaAg A
oq4E Fddrt. PWM AWE F9 dAAFA Al fFEHE
feed-forward F-&< o] Ao AUE} ) Ad & Ak

OsE 2~ 2AWY SdAMe BfiEgdge dadat o At F&
of f-Fadegs SYHoE Aot fr-Fadge] 7|
Yol AFAGOR Yo {573

o,

x

=
s

1

s

*

T
& T as ANE
ot Ldte vlatste] 1 9AE A 27} PlA|e17]
AH dEds AWEZE FE8oF T 7] R Rias Rt

M 2
A o o

a, ol
o)

=



g 949 1F 4L 4 @ d9sel 9 A¢ E uF AP,
£% 457 o YL Y 457 o% FAY E p2 uels
o AolE AEZ Aststel AWEE EAANL PWM ABE Zo]4
£ DC-link A9 /1% e gewel A% DC-linkd @3} vlashe] o1
QAE AL, o] QA7 PACIAIE AR GEAF 1% @ A4
du, 28 PEAY 71E ¢2 QAwel AFTAYOR o] FEAF
NE e ANe, 4% f-FEAF Vst oRE AL, of

927} PLAIO1 712 AA PWM AMEZ 2880k & 7|22 ¢S A
YA 7EH%H 1kHzS 2424 3E v wstol
FaZ Wmz Ao 93] AolE A5E PWM AW Eo 917}3kt)

<18 4> 20MVAZ Back-to-Back STATCOM H|0{ M=

2.4 4597} AlSdo|M

20MVAF Back-to-Back STATCOM?| 5&E54 2 Aoj7)
A5 AES PSCAD/EMTDC AZEYol2 AEdold nds
Mdsted AAstacth AEdod BydS a7 29 Zo] FA3
Fom Alggoldd AHeE IB2AFE F 19 2ok

<E 1> AIEZ0|M E=2F

= At 3¢, 22.9[kV]
2 Fag 60[Hz]
A5 ADAE 1800[ 2F ]
gFEA | FHAY 10[MVA]
g 5.

- AWE |H 2t 55[MVA]
PWM

FA7] 10[MVA]
W H

20MVAH Back-to-Back STATCOM Al=®le] AHeS HE
st7] $18lAl 3 29 2SS AU R AlEelAS AAEAT
ANEold AlZ F 05%c PWM AWEES WA FAA
DC-linkE ¥dg7dem SHAZ 3 0.7x0 th5H2~ AWEHE

SANAT 12%H 32740 A29 AdM BE 482 A%
it 3z Al2d BM AR AES ASTES Ao s
FAsth. £ Axde FaAd FEAYA] Y5e B
M) s E 20 hebd vks} ol 1% HoR FRAY
3 radde J1E ge WA
<E 2> AZZ|0|M AlLIZ|2

A ZHZ) 1~2 2~3 3~4 4~5

PA TMW] 6 3 -5 -7

Qa'[MVar] 6 -7 0 7

Ve [kV] 45

Q' TMW] 3 | 6 | 4 | -5
Oy 5% F 20 vEbd AlvE e wE - FE2AF Ve #
= WAYE el A7 des HAF vk F-FaEAY e
AELLFE A2 AdlA BE 7158 Aornz Anudgen
wxol fadge Hze me 1~3x7A%E A2% AdA B
2, 3~5x7tAE Al=d BolA AR fFadHol HMEFHIL AF
S 9T 5 Sk AEdeA A AA FEAH A7
71N E & =8 glo] & FFFE 49T F don, F
248 A7t & FPHL USS & F Utk £F FaHge
7y Alz=goll A sy o AojstA w=d, AlEdeld Al
A& gRlE = kel &+ Alz"le] HFolgt FEAY JE #e
Ao FAS W 4 Axge] FEAYoe] FEAY 7FE §
< #& FFS deE & F Arh E=9 DC-link Aol 974

A Aoldn Qgs FAW 5 ek ARH o Agkahs A
2~"lo] Back-to-Back STATCOMO.2 # T3S & 71 3
o},

Active Powsr_A (V)

=om s =
&0
40
20

00 10 20 30 40 50
Time [sec]

(a) G582 AdY f-F3d9
=F

=Pm_B ret
100 = —

Reactive Pawer_A (Mvar)

60
g e
E" 20
5 00
& 20
s 40
§ 60
60
00
PNETY =0 et Bt
&0
T 80
z 40
@ 20
5 oo
£ 20
2 e i I
T 50
& 80
100
0D 1D 20 30 4D 5D
Time [sec]
(b) PWM HH f-Fade
=Eds_4 =Edc B = Edo_reft O
60
w] A
4n T
a0
T
=
£ 10

Time [sec]
(c) DC-link A}

<18l 5> 20MVAZ Back-to-Back STATCOM A|Eg||o|M Zu}
3.4 E
B =i tdedxs AwEe PWM AHEZ F4" 20MVAH
Back-to-Back STATCOM®] &2 &Aoo tiste] 71&sta Qi) At
3= Back-to-Back STATCOMY 7 vdFHx AvEE wiFE84
o] Aozt @ 9 AYg F Alojo &, PWM ZAWHE AFEHAY
o Hz7 2 ar] zdd g8 F-FadEs 5HHoR Ao sh5E)
o}, /l%E Back-to-Back STATCOMY 523 A%e A%d =0

2 PSCAD/EMTDC AZESJolE o] &3te] AlEdold& A3t
g5 AEYold A3E EUE 242RYL AZse AAFHd AT

AeS AN T A Azeg Az L dAste] £1E o Aot}

N

Zatel 2
BoERe ANGAY AROR FYL IT /e P
Ae5E Aol zu s A AFBRA, BATAN A
Ay
=] .

EHags

=

—_—

Ao

[1]1 Kalyan K. Sen, Eric J. Stacey, “UPFC - Unified Power Flow
Controller : Theory, Modeling, and Application”, IEEE Transactions
on Power Delivery, vol. 13, No. 4, pp. 1453-1460, 1998.

[2] &9, BAF, HAF&, A8, A4, “I0MVA STATCOM 24
998y A A7, dddrs sAgtEYs] =EH, o
371-372, 2008.

[3] ol&d<d, o] ¥, W&, FE, A, “AFEd 45 9% 18-
28] Back-to-Back A W el &gk A7, g7 es] =77,
vol. 58, No. 4, pp. 748-755, 2009.

- 906 -



