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inverter control system

Pl 4% L J7 30 7R 2 B A L AL T T R
FHARH B o - R A T 12—

4 B RGETE RS

TR b Z G50 R 24
AR BOA T B 1 He s B S A S B 2 T
PRI SE A o 1% 3295 H B R TMS3201LF2407A
SRR AL TR RS LA R ShAE W H ) rp
SR IE B R G B B 2 v vk RS 0
BOEA R 15 %, B U< 15 %Uy,) , i35 CAN &
LR AR A 45 5 R A ARG I S B 1 DSP,
5 12 I T N — A I E 5% A 5 R L X X
FELAY 0 G 0 3 7 9 IR A8 . b AB 2 95 DSP
M, TIPS R e A R B R o — H B
ARG I 380 H e e e R e OB (U0 15 % Uy, ) , M
S v, A PR 2 Ml B e A T R S CAN &
T RMEE 5 IR — K B o {25 T A 130 AR
7S PR A5 3 A T IR R — ko, /N LR
— MBI X+ (1—a) X, TH IR L P8 L7
PR JR VRS By M X M Fl 2R LI, AR, 45 S Y
P 248 DSP W38 3 CAN A f AH e b2 15 B
I L, %5 PAR % B8,

b i F A i i RS-232 /485 Hhil 5 T
AL A, SnE B REGRAAE S, I3 o Visual
C+FF 5 9 W S e T L R AE S8, Al i B
B B AR H Sl 1 BoR

5 K

THIRZR AL LT 800 kV-A AT, BHias —
KM BEHEL N=12, — KA BE2H [T £ N, =606, — X fill
LEH AL N,=45, [T H k& =606:45, 5256 0 75— Y ]
T L Ly, =14.64 mH , i # H K L,=576.14 mH, T
R4 K H Semikron 2 7] SKM124D / 300A % %1
IGBT, JF X 4fi % 5 2 10 kHz, £ %0 shiik 16 4 4 1K
wmeE s frR,

& T, N THEAE B4 (400V/10.5kV,1.6 MV-A);
T, A3 A FEAR (800 kV-A) TV, IS HE TV
(¥AH 10 000/ 100 V) ; TA, A ML TA (FAH150

A2 A A T,

o T e J

L]
______________________________________ ETAC
RS-232 (800 kV-A =
. /485 | /10.5kV
: I | KM,

il A 7R,
|1
= TA,..
1 B R g T N R

B S5 RREg REE
Fig.5 Experimental circuit

/5A);TVs ARG H E TV (4] 10 000/100 V) ;
TAc AL H I TA (BH 100 /5 A) ;TAL
5% TA (BAAH 100/5 A);C,.C,.C. J9 3Bk HL 25 8%
(100 kvar/ 10.5 kV) ; Ry, Ay 4% by i, BH ( BEL{E 7T 34 119 7K
FRHL ) 5 KM, KM, 432 i 56 (o 1R L 25 B i ) o

1K 10.5 kV RS0 T B0 BH 42 b A0 4 s Pk
P 0 i g e %, I R T T RS
LR B ERFE B R A T T, & L%
HLIF 56 KM, (755 B4 4 ) 58 KM, (4 @ #54) , 45 A
AH B 20T 1l o % O s ) 3R ) B, DA A A
ARSI B FMZRES, BT AS B B M L R,
W T B IS (KM B KM, T ), 2% 30 728 #5457 1k i i
PO, DU f 2 KM BT (2 WL 1), T4 IRk el
B AN, gt B IR S, T R R SR EA
WOk &8 17,

£ 1 10.5kV %55 210 5 b e B A B0 AMM2 B3R

Tab.1 Compensation data for single-phase
grounding faults of 10.5kV system

Co/wF Co/pF U/V EMWFER /A L/A L./A
242 241 10498 ERH 445 448 1.3

321 319 10579  @5kH 58.6 592 1.7
36.0 357 10487 4 677  69.1 2.6

486 485 10391 &)m 90.3 92.1 4.1
56.5 56.2 10500  wfH 96.4 97.5 4.0

V2 Cuy Cas 5010 L8 SE (15 RV M5 U, 9 R 62
FE Lo Jy de 5P AR A RV P B LR
MR T R B TR, SR AR S IR R
FERS BEAR B, AR 22/ T 1 % 5 11 IR Pl A2
RRGF TEA T TOUF MmN T 5 A, 2 &
GLIB AT RAF 0 25 b 28 20 A 4 Hb 3 9 140 Al L A ) 7
HL BT fELA2 DR A

6 %k

MBI B AT ROR 5, 2 T8 el 45 3
iR S B R T N2k BB L o 1 3l R A
JUOE RS RN L R APERE . B BT R



@ R EE T

® 027 %

K, BT DSP R4 ) 2 G AL S0 R B0 4 Y L
TR o Rk R TR R A T
R0, & AT ) 48 B i 0007 ) (A4

SE Wk

[1] HANNINEN S,LEHTONEN M. Characteristics of earth faults in
electrical distribution networks with high impedance earthing[J ].
Electric Power System Research,1998,44(3):155-161.

[2] MRGEHE. R R G e i Uk B S ()], M

FEH A ,2004,30(4) :60-61,64.

LIN Zhi-chao. The selection and application of neutral grounding

method of MV network [J]. High Voltage Engineering,2004 ,

30(4):60-61,64.

FRAE B, T 408, A IRk B e 5T vl 099 A 1o T B2 HORCR [ ] 7

i 47,2004,28(2):4-7,18.

FU Xin - yong, WAN Jun - biao. Application of arc - suppression

—
W
—

coil and its effect in distribution network[]J]. Jiangxi Electric
Power,2004,28(2):4-7,18.
Hoer e, T R Zk e e 3R R BC H B9 i N T () . WL H U ,2003
(6):52-53,70.
ZHENG Hong-ying. Application of arc-suppression coil in Ning-
bo distribution network [ J ]. Zhejiang Electric Power,2003(6) :
52-53,70.
[5] M Awtn. B 2 HER AR IR B AE v I g g T () ], L vg el
71,2003(6):9-11.
ZHENG Xi-ru. Application of automatic following-up compen -

—
~

sation arc-decreasing wires in power network [J]. Shanxi Electric
Power,2003(6):9-11.

g V55 A AR AL BT e R SO R e S AR ()] R E
HL AL T RE 24412, 2004 ,24(6) :44-49.

CAI Xu,LIU Yong,HU Chun-qiang,et al. New resonance earth

—
=)}

system with magnetic bias and its protection[]]. Proceedings of
the CSEE,2004,24(6):44-49.

XHEAS B Fn, 3CAT 1, A5 BT TSC # i B AR r M i v A
IR E[T]. W ARG A 31k ,2004,28(20):88-93.

LIU Yan-cun,LU Tie-cheng, WEN Xi-shan,et al. Automatic arc

-suppression equipment with fast response based on TSC control

—
-
[}

technique [ J ].

28(20):88-93.
[87 Bl I B, 2200 WK PR W AR, 45 g ol i BEL BT A% 25 =X 1 sl s i

IRARGE[]]. BMEAR ,2000,24(7):25-28.

LU Guo - qing,JIANG Xin - yu,OUYANG Xu - dong,et al. An

automatic rapid arc suppression system based on transformer

Automation of Electric Power Systems , 2004 ,

with high short circuit impedance[J]. Power System Technology,

2000,24(7):25-28.
(9] B BRI, Tk Te, A5, kA8 85 mT 48 0 2305 340 1) 397 250 70 I 2k
R[J]. W1 5& 58 H 3i1k,2006,30(21):77-81.
CHENG Lu,CHEN Qiao-fu,ZHANG Yu,et al. Novel arc-suppre -
ssion coil based on the theory of transformer with controllable
load[J ]. Automation of Electric Power Systems,2006,30(21):
77-81.
[10] sk 4 M [, & X0 £k Bl A7 A6 19 Tm] it B o it 11 o 5
[J]. HMEA,2001,25(5):59-62.
ZHANG Chang - quan,ZHAO Yu - min. Existing problems in
outdated arc suppression coil and necessary of its revolution
[J]. Power System Technology,2001,25(5):59-62.
R, TR, PR 5. LT EAGTERIEILRE A
OB ER [T ], IR A 3116,2000,24(9) :38-41.
ZENG Xiang-jun,YU Yong-yuan,YIN Xiang-gen,et al. Novel
technique for Petersen - coil tuning based on injecting current
[J]. Automation of Electric Power Systems,2000,24(9):38-41.
BUSO S,MALESANI L ,MATTAVELLI P. Comparison of current
control techniques for active filter applications[J]. IEEE Trans
on Industrial Electronics,1998,45(5):722-729.
[13] HBECE  Z&M0. 3£ DSP Fl FPGA (¥R AT bR R 15 25 [T 1.
L1 B ki 75 ,2006,26(8) : 75-77.
SHAO Guo-jun,CAI Xu. Digital excitation regulator based on

(11

—

[12

[}

DSP and FPGA for arc - suppression coil[J]. Electric Power
Automation Equipment,2006,26(8):75-77.

[14] XLk 55, FF DSP+CPLD i1 i # 2 8 Be 42 il s e et [ 1.
W) [ 316k 4% ,2005,25(11) :65-68.
LIU You - lin,JI Lao. Design of intelligent breaker controller
based on DSP+CPLD[J]. Electric Power Automation Equipment,
2005,25(11):65-68.

[15] HgeRl, X0 %, Wk, 45, 36T CPLD () STATCOM fih & &% it i
[J]. By H3h ki 4% ,2003,23(2) :46-49.
SHEN Jing-shuang,LIU Wei,YAO Gang,et al. Design of CPLD
based pulse generator for STATCOM [ ] ].
Automation Equipment,2003,23(2):46-49.

(RERE: REHR)

Electric  Power

EE @ .

2 OR(1981-), B A MNA LML FRIT &
HHINEE B H e FEE A R L% e A (E-mail: chemlu_l@
163.com) ;

AR (1946-), 5 bz A 3 MR A S
VBB T 6 L sk ARl FACTS #OR (K R 3 83t

kO OF(1980-), 8 M asmA FEHAE FRT &
AT A FACTS £ &

Automatic tuning arc-suppression system based on DSP and PWM inverter
CHENG Lu,CHEN Qiao-fu,ZHANG Yu
(Huazhong University of Science and Technology, Wuhan 430074 ,China)
Abstract: The structure and principle of a novel arc - suppression coil based on the controllable

load theory of transformer is analyzed and the design of its control system is presented. The

fundamental principle of the arc-suppression coil is that:the voltage source PWM inverter is taken

as the controllable load of transformer’s secondary winding and the equivalent reactance of

transformer’s primary winding is thus regulated by controlling the output of inverter. The digital

controller applies DSP for the calculation and generation of driving pulses and CPLD for the multi

-protections of inverter. The implementation of automatic reactance tuning and inverter output current

control is analyzed in detail,as well as the self adapting and on-line communication. The experi -

mental results have verified the validity of control scheme and show the proposed arc - suppression

system compensates the capacitive grounding current correctly and effectively.
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