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Application of static var compensation and static var generator in
dynamic reactive power compensation system of electric arc furnace

Lu Jing', Mao Huafeng', Fu Peng'?, LiJun', Shen Xianshun'?, Wu Ya’nan'
(1. Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China;
2. Science Island Branch of Graduate School s University of Science and Technology of China, Hefe: 230031, China)

Abstract: The development of high-efficiency green electric furnace smelting technology is an important
measure to eliminate backward production capacity and upgrade the steel industry. It is essential to prevent volt-
age drops caused by reactive power shocks in electric arc furnace operations. At present, the single active or
passive compensation method cannot meet the need of both the increasing large capacity load and fast response
period of reactive power compensation device. The hybrid compensation method combining static var compensa-
tion(SVC) and static var generator(SVG) is studied in this paper. The characteristics of SVC in phase-separa-
ted unbalanced large-capacity compensation and SVG in fast response of reactive power are analyzed. The reac-
tive power demand of an electric arc furnace is calculated. A hybrid scheme is designed to offset the residual re-
active power gap, and PSCAD/EMTDC is applied for joint application simulation to confirm the theoretical va-
lidity.

Key words: electric arc furnace; dynamic reactive power compensation; SVC/SVG joint device;
PSCAD/EMTDC system simulation
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Fig. 4 Harmonic detection algorithm based on p-q theory

4 HET p-q BRI 0 I BOAG TU 4
R 1B 15 0 2 2 R B A 1 275 i 39070 A B ) 4 RS B A R HE TR AN 18] 5 T

sl+ R

Ud

Fig. 5 Control block of SVG
5 SVG 78 & iy 7 1 HE
e T B B K SVG 38 H BT A R T AT RO A RSO T R4 SVG 5
SVC FfBR AR J5 IT B T [ —BEZe i it T

2 TEERBIF LI MEIRK

JIVEEANTT 110 KV = AR U REZR B A /N AR B 576 MV « AL &% 50 MV« A RS —H,E
75 F A ) 71 A 32 22 A R IR RORS B G ey AR FR 0 3 22 = R R S LB AT, H RT3 I 35 kV BEZR ) 42 4%
TCR+FC # SVC, & & 2 Ik C A3 W4 WM 5 WIS I8 I S i, MR A i 25 Mvar(JR2) , R E

056002-3



oo ot 5 s TR

BLWTE 6 Fimn,

EAF LF
s
pal /] ol o i
8|8 88 88 $8
4 a a a
% iy |
ILH I I -] L
H XL T I T I T I
HEH T E T I I I
o Lk Lk Lt
TCR 1ILZH H2 2LZH H3 3LZH H4 4LZH H5

Fig. 6 Main topology of EAF system in a steel mill
K6 FAWN RN R EHA A
Tz 9 ) R BI85 R I B JC 2 D) A i LA JC Dy L DR R BT OF TR X, B
TN 2R A 2 TR R A T B I (EAE) VRS i HL I (L) 19 e K TC ) & A o R[] I o6, T AR A7 (B 3 IR
i E
Qb = k1 Qear. max T B2 QrF.max (6)
Kk o EAF TR A B NITHRE RE TRMERH R 0. 9~1. 2:k, 8 LF TR ERMITHE RE TRMEE
{HH 0. 4~0. 63 Quar.me N EAF S R KA it B0 ] IR Z (Mvar) 5 Qur,wa A LF I RITCI K A L AL N IR
Z (Mvar) ;Qy A L) i it Ffi fIE = (Mvar) .
WAL EAF, LF RIS 70 35 kV it i KIJCH) & A= 44 35. 25 Mvar,
35 kV BRZL R FLAL AR HLA BN 11 MV « AR KECH 0. 7, )R B & 2 0. 92, # 2AF A

Q:P(J IZ*I*J%*I):4.57Mvar D
cosQy CcOsQ;

e o N EAF MR BB o, A LF YR HEEMA . B, 35 kV BE ST RME24E 5 39. 82 Mvar, %
B8 Y AN AR B T 45 G r AR T A I A B AR AR 35 kV OBEZR SVC B B LD AME A RO 40
Mvar, & Xt 25 Mvar [ SVC &4, IR 15 Mvar lJEIh s,

3 ETF PSCAD/EMTDC BJ SVC/SVG BX & M R E

SVC H4& BT 0 4 AHAME BE 1 5 B8 5 40385 B — AH AS P-4 T 00 AR 17 B[R] 45 4 5 T SVG AT 25 B PR ) i Bsf
], 254 B 05 B XA R S B T D A S B 475 T R BRSS9 SVC 268, B SVG R FL I Bl
WA 2 T T%, ¥ SVG BOTHITE 5 SVC BT Z AT, B E M S A I S TAE. e A SVC K&
SVG # 8 a2 i — & i ] P A i ST U i PSCAD/EMTDC #5147 2 4805 B, #1900 G for A1 FH G 20
WS EBEL, (5 B KR 156 ps. REMDT HEWIEKWME 7 FiR,SVG,SVC MICTk sh g # 3 T+ 35 kV &
2,

SVC il B2 WL (D, (2, (3D, (DO HwmE MR C il F B, A5 H FORTRAN X% 5 #
i SVG BT 2 i BEAR R B BRI B A = AR 48 A AR 4 2 (5) BT 4 B 5 IR 4R B R A

056002-4



JEORRAE AL T DR A A S G R TR R IO S A T I AN R G B R

@, SVC K SVG il 8 fiE 9 frs .

35KV TR
{ QL
A [
=z =z 2 PL &
" " < < < <
o ss [ g2 lg 2211, &2 ].
R S Egig Eggégig Eglé
(aa} o 0 ~ 0 ~ 0 ~ 0
L . MR NNT 3 | & €3 |& &3 |[#& g3 | &
< o 5 9o = =P =3 s 9
< 151 S S S o S O
=) g o lo ] g =] S [SHLS S o cw
g S <[ m Y <| m| O < m ©O <| m| ©
@ 40 & Elg|E] ==/E E=z= ===z
2‘55 SE| = EE =] =l £ &)
v L= = =g n = =
paf e - Qi vl 3t 8t 8¢ 8¢ o¢ otont
SVG SVG S |lc|o SRS c|lo| e S|e|s
—ll =l — —_| = —_ —_| = = =g =
glElE E|E|E| EJE|E E|E|¢E
S38383 2385383 S3535z S333s
REIE slele] 822 88y
bt s —_| =] = S S| o q Q| o
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