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Fig.1 Topology of high-voltage converter
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Fig.2 Principle of high-voltage converter
TE A P2 FEL I RO R A S ) R UL A B S A
A A5 2 LI O PR 38 B0 4 B IR i

Cc ddutd(' =ia—le (D)

Ot € T B M g, S P T A iy 1
0 =< A1) PWM. 4 0 5 SR 0E 10 0030 328 2 6 7F Xk
B it H FRATTRTH AR, 5 ) 3
TPSARZS AT 5 . PR IHC 2 50 7 0 00075 e 28 0 ol L
0 0 B4 1 9 5 RO | 1% s, IO dg A
BRI B (R 8O 6 R B0 U 0 8% 1,
v H R BT A7 R 0 BB b — (32 8 OF
BRI WA 308 0 5K 1. g, i, J2 OIS B B8 o
6 e, U AL 7E o B 4B

I 00725 4 3 0 ok A 00 B 0 P 7y S

i =3 (suiis,iy) 2)
i, TR (3) I
L (illtd = u(l_s(ludc_i(lR
di (3)
L?LIL =u,— S, U~ 1, R

Fov L S 000 A2 Hf g 1) i A PR JRRAEL 5 R A o8 0 2% 46
(i G

FELIL 0] A F6 5 U 2o LU 00 R T RLUAL i, FRRR
BLON B R U 0 B2 HBF B OT A T 5 eR B SE | AT
i (4) 35

Lload sp=1,sz=0

0 sp=1,s3=1;5,=0,s3,=0 (4)
—ld S1.=0,sz=1

FL ML 25 8 25 i 10 HL R w0, T 2 (5) R o),
Uge sp.=1,s3=0

0 si=1,sp=1;5,=0,s=0 (5)
—ug  $1=0,sz=1
ZEA (1)~ (5) AT 4537 0 i F AR 451 2% — T R i
JCTE dg Hebn R T B BCARRL I (6) s .

lo= (51,—8H)ilnad=

U= (S1.—SR) Us.=

L?iltd :ud_S(lud(:_idR

di .
L—"=u,-s,u.—1,R

di Ug—S Uiy (6)
Cdud" =3 (Satat+s40,) = (S1.= SR ) Uload

dt 2
u,= (51— Sp)Uqe
DL b a3 178 2 e s AR 25 1 T AR D PR R G IR
PR IR AT PN 0 A 46 i R E B A AR 6 2 5 (]
Pl B B SR

3 RTRBILKEES

TERLE H ) A2 5] A5 i R IR S
it 20 L S AL A s M B A 4 ) A0 s e R A
SR FH A AR AR 4R 520 5 20 B S BILER R B[R] A0 e 4% A
PRA T BEATEE R LUK RS B A S LS LY R 4
WIVERE, i, B el 2 4w e e f s LA T
Fe T REBEE MY dg Mebs BT RYRCARTS

W d BiOE 1) T8 T REBETT 1) T 5 20 e Sl L

e e R RN .

; L~Lr_L31 ; Lm LsLl_LI%l ;
uy=R. i+ LL piu+ Trpw,»—ws LL Iy,

; Ler_anl ; Lm LSLT_LHZI ;
u,=R.i,+ *Ler piy,+ f(uslpﬁws LL ly

L.R R X

0= zr L L: o+pi,
O: Ler l~q+ (ws_wr)wr

Holt g, WETHIE d.g WA i, R, BET
MU g BN R R, 52 5 T Le e 5 B
L. dg R R T BT ISR, L, WoE
TL8 4 ] B S5 I s, 0 TR 0, 0, W B
T A p T

§e T RERE i, e RERE TR

b= Lo/ [ Repe1 | 8)
MG AR G, DE =X (9) P
o=y Loy bim i) =1y 2, 9)

Horp T, S R RE SR 0y, S HATLAR X
B LIz 3 5 R =8 (10) Frw .

o J do,
Te TI,_ TLP dt (10)



%45 Bk

FE % R SRS A @

Horf T R SRR N S
TR (7) ~ (10) 42 5 45 L HLJC B 25 0 B
FERE I T A5 50 [ A R A bR e T A
R T A B B OB A o, T 2 (1) HH5E
©=0.+0,= J (w,+wy)dt (11)
E*mmﬁﬁiﬁﬁﬁJa%=uﬁﬁwﬁ@ﬁ%
TS B 3 aeh ol A I R KA L 0, T
U 7 B 0, SR A B 1 9 2 1
) 10 T S A v S ML T 6 LA B K
Pl R G000 QPR 3 B L AR s R A £
I 445 5 M1 oo ROV T WLB A 8 AR o0 HEAT ORS
P2V RS b PN R A S T P PR
Bt 5 s ) o0 T A T R S A 4 A
PEAT IR 22 o, L SRR PWM R B T (5
RO S BRI RS AR PWM AR S AR 1Y 1
Ly TR FF S 135 50 S VR 3 2 S L e FE R R

1) T 1, i u u,

: TS B i
| TEE | - | 2r/3s = il VST %N
o H . ; . > 15| PWM

: e .
o L.
2r/2s L
iy
T i
u,

2s/3s

HEAh T

B3 BERTRENKREEHRS
Fig.3 Vector control system of high-voltage
asynchronous induction motor
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Fig.4 Phase-shifted carrier PWM strategy
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Fig.5 Phase voltage and current of stator winding
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Fig.7 Electromagnetic torque of induction motor
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Novel high voltage converter
ZHANG Liang',CHEN Guodong'?,CAT Xu'
(1. Wind Power Research Center,Shanghai Jiao Tong University,Shanghai 200240, China;
2. Shanghai Electric Power Transmission Company,Shanghai 200240, China)

Abstract: An energy-regenerative cascaded high voltage converter is designed. The three-phase PWM
rectifier is used in grid converter,instead of the traditional diode uncontrollable rectifier,to supply
isolated DC for each H-bridge of the cascaded inverter at motor side,which makes its rectifier and
inverter both operating with unity power factor and the grid-side current totally sinusoidal with few
harmonics , though the multi-pulse rectifier technique is not applied. The startup and load sudden
increase of high voltage asynchronous induction motor under rotor flux oriented vector control is
simulated on Matlab/Simulink platform and results show the designed converter is suitable for HV
AC speed adjustment system.

Key words: cascade-type; high voltage converter; energy regeneration; vector control



