31 EE2H
2011 ¥ 2 A

% ) & & it S

Electric Power Automation Equipment

Vol.31 No.2
Feb.2011 ()

HL R 2R v it S i e SR B 25 e v 9 iAs

HEEIE RI2A K2
(1. PE® A FHRE & AL LT 100192;
2. FWRBRF A TRFR, LK 100044)

WE. ARJENZADERIN, ZAGHELFHERATE N B R EGHAME RN =248 HH
BB EM HBET A LEAZERFHRAAGELRE, FTEMNRAA ST RAELAR S EFEFHKR
PRI AT T & AT SPWM BRob k& 7 X, 2 A TMS320F2812 % DSP 5% 3L T 3 & W & BF A gk 3% AM2
M ARFHAIRIEH SRTHXARERZFRIT T E, AMLEERABEANZLTASAE LA SHELF

fhA 2R AT S S0 R BE K AME M AL B R

KEEE, B FMAERL, BESE, ©AEMTIAE, TMS320F2812 & DSP; &t 5 X%

FESES. TM761;TM 917

0 3l=s

FL ) 2R 45 L T 32 3 T P 1k A A far 00 FEL S R S
7 (JUA R Z LA JE I ) J2 6 B SRR 07 for R 2%
R ) R R 02 R R BE R 4L (SMES) B
A DUAE 2 R0 P 7 A MR BRI R G R B T
P, 2R3 far 0 RS AR G S BT 6 H I R
Wk Bof B G Rz | ELAT R e B R R ) g sk R
(OES T

SMES 7 i #% #2  FN 25 #3222 00 S K2, L
TR 300 A5 O TVRT L R AL B i %R 0 N H AT R R E |
T HL S AR 98 30 A8 10 42 i R El el O A R TR
ST S MR EAT, L Nz, (HES
) B T TR 7 e — B SR ) 45 A o 17 B = AR R =X
P L TAEPEREAS R FRAR

F IR ) = A H MR S5 M B AT T R A
R R R ST R A A ) AR S
WANERI BT T — & 5 iR SMES H 75 e 3 5% LA 52
BUXT L 77 2R G0 H R BRI R M AR B T I 5 )
177 FEYPR IS8T, B TMS320F2812 7!
DSP 1 J 4% O A BRL28 R 17 45 1 2 58 (R 4K 1 ki1
TEAN B A T 1 2 G800 45 A A 4% T e R B 1 5 3
JRH . M RGN R I L AR T RE R
BT 7 ik & X DSP MR AL I AD SR AR
SPWM A= AR P S8 45 T BRI R
S b HL R AR g ik BEF R Gt AT TR AR SE

1 SMES R 45 K T1EIRIE

TER IR R AMES & ) 12 i iy BR K
AR AR B F AN AL . SMES 22 U & S8 AL N 2 [1] i

W BEH.2010-05-17;f&E BH.2010-12-07
ELWH.BREMAE £ 55 A (dghz200810)

N ERFRIRED . B

XEHS: 1006-6047(2011)02-0119-05

it RS R AE I 1 R, BAHMERG EE
A 355 FL TR 4 | L I 00 7 BT (B T Ik
SR ) G B P = R A e B AR A
HONEL I IR S B 5 2k P 7 B0 i B T LU
T S S ) L 000 50 285 L R AR M

~ |
VSR ;’“""J—H—ﬁi@

B I - |
s [ITH s e | |0
B L =

B 1 &F SMES # DVR ##h &4
Fig.1 Topology of DVR based on SMES

2 SMES iRz &%iZit

2.1 SMES Zif 28RNSR T

% B E) S SMES [ B 14 35 T BEET AL
R A2 ) A % TR O LA R SRR M
Jr RN ) O vk B BOR R TR S 0 s S F R IR &2 4%
(DVR)., T =HHE MRS 08 250 00T A
SR TR AsE Ry 1 5 w8 = A0 DU 2 i A R A T FE T Y
A B 55 A AR AR AT A4k SRt R AR
SO = R H A B 254 311 T L 8 SMES A% it
i FHIZAS 8 AT LA ST 2R 45 = AH B R T B M

2 b i SMES 728 fit s 2 B B4R bR, iz
F SR 3 A BARH 0 AR 28 4 A P Y o 5K 2 R
1675 F #5512 A PR I 07 2 =2 () D O R 67 T AR I AR
JE45F Delta #6048 8% 2 8], 7F ELJ Bk 26 s FL TR A8
W R Z BT T R, Agk s JF 56 KM, 4% 1) & ]
A i %, R, W1 By 1k B R H YR G R A LA C
FoHL PR AR R Kbl R L SE B TR G KM, B DSP R
1/0 O, MR R IT A “H B i g




® TR REEEY £31%
RO X MR KAT A,
TP A AR | &
R=100Q, M R=(05~ S
0.8)R =5~8 Q, ] R= 0 Je S
. T 60, BEHSAERE 0 B3 BKDILEEE
_ﬁ_ i ':F‘/E.'\HXUL L0 4 Fig.3 Attenafa?jf*jeliormance of
V. et T DVGBOE SR Congtant K and T type filter
v £.=2500 Hz, 47
C, SMES L=2R/w=R/(7f,)=0.76 (mH) (3)
VI)ZZSVTM C=L/R*=1/(nf,R)=21 (pF) (4)

B2 B RaTiREERERIMNE

Fig.2 Main circuit topology of voltage
source converter for SMES

AR e ] S A o 2T A R T T R A Vi
Vo, BIATSEEE SMES SO BERE / 22 72
22 WIS
30 AR 5 0 B F S L DR T 2 SPWML I i 38
P REAT 50 Hz JE3E , SUA 5 U i, A 38 i 8 ik
5 A RETE Tk AR B BT 1Y 50 Hz 28 U IE 55 0%
PEPORE KT RAGEE S, PRz 5
BT 2, WA Z,Z,=jwL[1/(jwC) |=L/ C:=K ,
—H L CAERE T K R E B RBERAE T
Le/Co HAT BRBTF 5 540, 0w 4 Kt vl RO B0k % A9
T —EESE R IR R AR FRAE LR,
L/ C=K=R?>, R=VL/C: (1)
T AU{IG 38 08 P 25 (1 R STR £
fi=R/@2mL)=1/Q2mVLC ) (2)
M0 <f<f 0T AUGE RSP AR 0 e N E Y
>/ BT BRI UE P 25T i AT e L R R
Kl 3 iR,

% L& B AR R 2% 0 e 8 SE PR HLER R 0.35 mH, HE
20 WF oA PEAEA B 2E
23 EERERPEEEKIIT

B 3 3 A TMS320F2812A 5 v N4
B ADC RS H 52 1, 19 5z i R BERT R 2 2 B
) A L L B KA PR T L DR R R L 9 R R T R
SR 5| DN G T B o R A 0 i A i P I
g N B 55 LG S A BB , Ho  SC i i R AR5k
FE I 5 7 e 75 1 P R A SRR SR B B AR 5 1
KA 2 e H BH 43 1 5 i et R IR S i g TR B
HL % 5 2 LA HL I 1) R I 1 o T R A R RS S
5 FLAR 5 R AR R it i B, AN ASURT DA/ IM 5[]
BT, T ELA 5 A UE T s o) e % ) L AR R A

P 4 FE 5 SR i i1 A F S R AR 3T B4 SR R A 30
HL I DB P SR T 2 R it T LA SR R R Y v A
TGS e 2 UE bR
2.4 TEHSIHEBRKIZIT

h T AR BT B T TSI R T —Fh
e T E AR B 28 (LPLL) A9 55 {4 80 A0 7 AR 12130 58 1o
B S5 G 00 P, IO el P 3 2 AR AR A A 22 B AR
SRJG S DSP SEBLBIAE , il SMES M) 3245 i 2%
(AR A0 A 2R 0 2 B D o0 A RO B

R R,
T H

CHV-50P /600

VIN

LA 5 R AR T

4 BERESX

ST

& KRR B K
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Fig.9 Schematic diagram of
auxiliary power supply
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Design and experiment of voltage source converter for high temperature
superconducting magnetic energy storage system
ZHU Jiahui',CHENG Qiang'?, YANG Bin'?

(1. Electrical Engineering Department,China Electric Power Research Institute,Beijing 100192,
China;2. School of Electric Engineering,Beijing Jiaotong University, Beijing 100044, China)
Abstract: To compensate the voltage drop and improve the dynamic stability of power supply,a voltage
source converter with the topology of three single-phase H-type bridges is proposed for the high temperature
superconducting magnetic system. Its control system,signal conditioning

energy storage

conversion circuit and drive & protection circuit are designed. TMS320F2812 DSP is applied to implement

system, power

the full-digital close-loop control for instantaneous voltage sag compensation based on SPWM and its relevant
software program design is presented. The experimental results show the effectiveness of the designed
converter in dynamic voltage sag compensation.
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