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Design of Medium Voltage Brake Unit Based on IGCT
SUN Chuanjie, TIAN Kai, XU Wenyuan, LU Beibei, LI Nan

(Tianjin Research Institute of Electric Science Co. ,Ltd. , Tianjin 300180, China)

Abstract: A brake unit based on IGCT was designed for different applications of frequency converter in
industrial scenes, especially the medium voltage frequency conversion system without feedback function. IGCT
was used as the main power device, and the parameters and characteristics of IGCT was analyzed. According to the
common topology of NPC medium voltage inverter in the market, the matching circuit of brake unit was designed,
and the working principle of the system was described. In terms of device loss, the junction temperature of the
power device was evaluated, and the water cooling circuit and the press assembly structure were designed. In order
not to affect the midpoint balance of the DC bus voltage, an independent software control method was designed.
Finally, the medium voltage brake unit designed has been applied to the occasion of rolling metal composite
material in the indpstrial field , which confirmed the feasibility of the design scheme.

Key words: integrated gate-commutated thyristor (IGCT) ; brake unit; absorbing circuit; three-level NPC

inverter ; thermal loss

TE TS v, AR B )2 a6 4 B
7 A A AT ) R AL A 6 T R B S A
B A B Y R ST, T B CE A LAY i Sl
Ju FE ARG B RERY R O, AL T AR AR
ol N R I AR TR AR R RUIRAS A A
RISV L = - B2 NS S T
RE ML AL A0 A rf D) AR A AR A (B,
i S G P 1787 NS L1 1O 0 B WS YA R 77
A5 AR i i B ) B BTk T A R L
AR RE R, By Ik R G B AR R AR
T RFEE L TR ARE , B ™ i ] SRR ARG SE TR

HETH : KA S BERMFT & A1 342 (YF202471.002)

X FAR R AS A3 45 R Ui, 2T IGBT (1) il 8
JCRIAT Y TSR, RN R AR A R e U
TGBT 7 i 25 2 1 FHL 37 45 4% 1T 3% 31— 52 1) PR
il , SCRR[S T I T —Ff FH T Hp P A8 55125 14 ) 20 B
I, H 2 BRI 9 2 U IGBT A9 e KL AR 1H
A BR8N F IGCT R 7K 37 (138 25 H 9, I HL75 22
2 FUIGBT $EA T B B R 3k BT i 220K, oL 6 A Xt
LR 2%

Fe T IGCT 1722 i #i S il s Boon et || N
i RS A B L E TGCT 45k 20 B 1 FH 7 1 ke
gL SCER[6-TI0 IGCT B4 BRI HEAT T i

TEE R IMEA(1988—) , 5, Wi+, 2 T A2V, Email : sun_c_j@126.com

33



WA AR 20255F 554 £ 84

FMERE A TIGCT 4 F &%) 3 38 3% 3t

Br sl % IGCT 3R B AR AT T 43 B, AH X B A4 11y
o FH AT AN A 8T, AT (R 30e 15 5 1 F AR
5. EAMNE IR T —MIGCT RN UK 2%
PR Zh BT, BB T RC IR 1 3% , 76 b /D)%
FEL % R RC [l % A WSO R SR A AR A (R R AR K
T3 H 6 v RC WAL [ f5 % T 38 25 4 2o L 1) 4100
HilA B, IF LS T Fe ok

SCHR[8 142 E 3 el fe 350 H 1 FH AFE 145t L 1]
{HAERE i A S i 35 &, R K3 2200 3l 2
JERY TR, AT LT 29 50% DB A, o g4t
IOk oI 57w STS)s D al 2 (15 30 %N i
A ML AR R A IR & R
ALK& R G, B0 v e AR B 8% e
S oI ESTveae

B X Hr R NPC RS = g SR B 45, A8 SR
IGCT AR F LI e F , NHL R L FL AL | BHL BT 4
P T 38 R G W T D R R M AR T b T
IGCT il = BB RRM: , AR AT 25 %) 1l 20 J L 1
K BT — i R = AR AT 2 SE B RERE
il 2l g il 2l BT, T LA f B g AR e SR AR
K sh D& Bl e T A A RCD W I =] % K
Vo TR Il i DL R 45 5 v, PR UE 2 8 Y W] R is
1o Gt i), UESE T A SR AL T IGCT
R e e ) B BT R A R

1 NPCY/EZHE

BT IGCT (R By 3 v e 28 it 2 BRI ) 2R 1]
PIIRE| LMW 3l o JRE AT LA 2L+ Mw,

NPC 7 = B - F B A 1 s, 24 B 1)
TEOCAE G am B A R R TEARES, e g 2
TEOCAE G B i i R o AR S VR
TEOCAE T3l B o D) fEL SR SRS, AT
I A S DA =S e i o | L B R i s

————————————————————————

1 1
" i — I
| (. 1l |
i L D '
| }Z ZS:l }Z ZE:l }Z ZS:
I I I
: i i |

I I I
| N X 7 | V N Vi y N
| p S:I r :I K2 :
| 1 1 t
[ [ 1l |
| p A N ~ ¥ K ~ ¥ x|
I I I
i L b |
[ (. 1! |
: 4 Z§|: 4 2§|: V N
| L P |
| Ll L |
| 1 [ |

Bl 1 NPCRI=HL i
Fig.1 NPC three-level circuit
34

JIT AR IR 1] s [ 6 AN ], T S A 0
i RE A (5T I, FL I 2338 0 IGCT SO Bk — i A
UL ELUR AN o SCHRoRE 45 5 ) 3 T Y 4 E
il 2l JE B3 o

2 IGCT A% 5H4sH

AR TR AR T A IGCT 2] L4y Ay i
A RC-IGCT ., &[] FH W7 7 RB-1IGCT A X} Fg Al
AS-IGCT, o454 7 IGBT F1 GTO Mt 5, B %5
TR I OCHUEE P GE AR AR PR DL M R
BT TR B3 228 05, )1z I T v v e AR AR
pnl2l,

2.1 HETHEME

IGCT B I AR FE38 FL A I O T, AR 245 1
I BHITRE /1, FEAR IS ECN B K EE L Vi«
T FL UL Ly » 5 o 1 7R 32 F S R S T (EL, 23 365 T T
FEL T 2G0T BRI I, A 4 T BV $E FRE
WP T e A A4 A
22 FiESXETHEE

FEI AR  IGCT Hh 1E [ BELWRIR S e 4k T 8
RS RO TR R T ) R v AR
I 1 R R AR AL R i/ de EEPRIE A B R ST VR Y LR
AR Z N o, s R IGCT & T FETF
WAL E,,, NI A DR BFE P, , 75— FF K
W W, HOCRFRIRAN

P, =E,_IT. (1)
G S T P N SR 1 O 711 B = /NS W
Pr=Vig - Iy + 1y 12 (2)

A PN IGCT T8 25 T35 Vg, N IGCT 18 25 T
B 5 1, A Tt IGCT (438 25 HL 3L 5 ry R IGCT 38 25
CERGI

SRIBTREIE : IGCT Fh 8 AR A e 48 A 1 ) BH T
R TR, RO Wt B . 5 IGCT 24 4F b T
K Wi FERT , Ry kG0 IGCT 3 Hi 15 B % 28 5
d g, T B ECE W B S A, et R
IGCT 43 14 #E 5% Wi fE & E.., T 7= A T) SR fd #E
P, FE— IR T, HOC R R A

P, =E,T. (3)

2.3 [THRIREN

TE T AR I IGCT R G55 B
9K By 5 I H AT ZEAF A 11 R 3 Bl R g o At ik
L R AR 5 FE IR BN A 5 40 7 B, O 42 3 )
ARG W BsF () 73 ) R JFG e /DN s i) R e /N G
W Ee i)



FMEA,F T IGCT % b R4 3 2 0 3% it

B AR 20255F £ 554 %8

24 H4FHE

IGCT fEis At i rpr , A 0N 4S R R A5 i
T T B R SR B O O — o 1 IR A
o NG S BB A 1 RS A B B A A
PRSI T ST

R:h(]'—(-,) = Z}Rz‘,(l - e_’/r‘) (4)

KRy WA G S S BRSNS Z B DR AS
BT, ZABH PO T 18 5 Dy Al 25 3 - T Bl
BF ] 045G 3R 5 n AT BRBC T LS I NG R
(7] B (i) 4 50T %o 1 9 BELBC AL, bl i 10 -0 B 42t
R AR IR SR SR A s o, R B R R, B AT
P fit
2.5 LA

BUA R PRS2 A B IGCT $4F& 5 B BT 42 , IGCT
A LI B AEARIE L K ) T 1) - HE 5 v,
5] 400 265 T 7 95 FB 42~46 kN, IF{di 4515 7 1550 i
VBT 0F, I EUBOAR 1 2 1 V- 5% 5 R RS
AT IGCT #4 rY F 1HI T 6
2.6 MIRE_REHHE

PRI A A R R
T AR A difde Dy R BFE PAREME R R A
e G NE S

3w B Eey oA SRt

B2 g i T = RO R 8 3l B o e T
% E2a P IGCT BL & T RC WU =1 #% , & 2b F1l
& 2¢ H ) IGCT W L & T RCD WU el 5% o A Ty
ZE T T Bl o B DL ] 2¢ RC IR
] B B SR BB 7 — B R L RRAIR IGCT iy i, 2
H A G RHFEIER K, SRR SR SR &
Jine T RCD MR RT3 X 28 8 6 5 R I B4 ik A
WY R 2, JF Ho i 2 REAR T IGCT M AR , AT 2

= T ARG R RE
Xt E 1 2b FTEL 2¢ 1Y W5 A i 20 B c e B, AT
I A
% o
N%
E2
Fe:
(a)fit E#RC (b)fi HRCD ()R

K2 il B ocH

Fig.2 Brake unit circuit
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