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KA RRHFFRR AT RET FTARKBEEE, KWOHERE0,2~2 MW fEHEH ., REHE 200

kW L EHMBEHIERPE, RITFEERNEZH 10kV, %H 10 kV HETHNBEARNZFAEERAKRESE, |
FRARBRBRMANFAEEERS, REEIAEESRELEMEN —%, XETEARIERNESERESHKLU
T 7E e HL B, i A0 e 0 B FE R ()45 60 T 240 430 2% o B sk R e ST SE B 3 B T4
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1 FAeGRE

RELZH SR 60 %Ll ERETHAVIEEN,
HP—$ULATFEMHRNAE, LDARESHREF
FERARARERMGS), AR EHERBATREME
51, BREAGSMAXEMBITESRTE, F30
WH30 AR, HiTEETVREELZLT R/,
WANEEAL SRR BRI R, THKERE,

BAEFZH/NHE (<200 kW) K RHLFE
RAMEE IGBT ZiA#E L), RBRIFBR, E
KEH . 200 kW LA _E K o 2 8 XL AN 3R 4% 3)
BRK, AREBLHE NI MNEABRHXES,
WHENEXR, B TEESNE, RARBEED
MRD, RAELRRKA,

200 kW LA E R ohRES P L RBE M H
SR TE 1, 0.2~2 MW 555 %, 2~5 MW
B22 %, XAEFERFIRANIERE. FHlR 0.2
~2 MW I 3 B i 28 41 (5] |

RERAHAZTBE I, 200 kW 2 FLK,
200 kW DA F 2K HE 380 V, 200 kW KA ERHE 3
kV. 6 kV #1 10 kV, BTN B/NEHR M E H
%, FERFMHEBIE, 3 kVZEBHE, 6 kV IE
K, KA 10 kV e, ¥kRA TR
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KpZh®R; WHEEE; SEBESE; BRERH; TEEH; FH

HZE20kV, APAEEBL KR, BRERMAEE
200 kW LA E B HLAZE SRR AR 2 10 kV I, A
FEXETHEMEREAR EEULIH, 25 L#®
B, BHRE2~2 MW IRGEEN., FEL:
1) 10 kV BB AL & f B R B H A E A,
EHMBEEAR, BEFRER, BIEEMK. #
BEF. LA YIS R£F1. Wik 560 kW L4 #,
380 V M E 3 650 kg, #r#8 11 iot; 6 kV Iy
3900 kg,15 Figt; 10 kV # 4 360 kg, 20 Fi JTo

1% 9
r25k A 12% S5

m 5~10 10 MW

1 200 kW A L& T 355 %
Fig.1 Market of drives ( >200 kW)

2) ZB AR THRAEREY REHAFK do/
de PR, 10 kV ZRMMEF LML BT, B4 RER,
ERABER, BAR, TEHE, HFH
1700 V IGBT 84, & 10 8. =3t 120 128
. #3300 VIGBT 2884, & 5 #. 60 138

AR (1939-), B, BREKEBEA, RBESEHVAHEFHRR, XRBREHE, BLESH
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%, MREKX. H5, BIBERTA/, BHFHE
MEEHBABRSFA A 1L 560 kW HH], HHL
WEBMM 40 AZ%, B1700 VIGBT B E AJ
152400 A, 3300 V IGBT BB i Al 35 1 600 A, &
ABHAER, REAXKENSBGHER, BRAE
B, EBEPIRE 2 MW, BIERREERAE 140
AZLH, RN

ATHIREEAUEMABREE, B #
B, AEKPEESE (1-10 kV ) #FEHAM
EEWMAZTES, SHEZHERARSHE. BR
MAMAZEER, THANEMMEERREVE
MR —i, JEMA 10 kV R4T, B ICH H I A 4%
BBV EEEEFRME, XREAE TR
WE. FEPR=AME: —&BHEEMESMEE
TR —RPETHBOBESR; =RFHM
B, "ZERPABEEZmS RN, BilEE
BEBMIIE, BIFBEITE, 10 kv BEHLE 10 kV
BR, BRERMB. #TEHASESHE, BilaEMS
P e, B AN — B B 40 e 4, BB 35 B TAE R RO — A
KEE,

AT ETFRAER S B FH/EKE. FEETF
KERE, HREEZZL. XPBRHWLE N
EENAVR, (UESE, XPH R — LM,
BAETRUEBANNE, AREGFEWYNE. @
TFTHRHAR, XEMBARBRERK, UtS%,
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a) HHESE (TWL)

¢) HAMEKBRELZEL (SDM)

L g

2 PARFRAKELR

FEBAT 200 kW LA ERRHLAMEZ AP ES
VLS, 765 B #E 7 REF B RAE 200 kW
U ERAPESH, LL200 kW FEN B IEES R
BEFAERAGTHENE—ARIE,

dELL 200 kW A RARERBEIEEES, &
B IFEBHFEKN 7~8 %, 10 kV/380 VE N
FEB/BEKAERN2000 kVA LR, GHEHEIG6 %
R, BN EESRERERHES %EH. B
MAZEREFR, EHERAK, KEF LUK
%o KA G & 3 B g R E B R
W, PERESFFGONEZEL, BITFAFA
J P ES R UL 800~1 500 kW R EH ., X FiE#u:ae
BERAR. MEAFHERBHXNNAEREE, &
BEMABEARE, EERTERAEREFER,
800~1 200 kW FJREE #F —2&; X FABEMERBER
HR®RE, WERATRK—%, BEHERETHERRA,
TZEHANENGS, :

W RAMRER P EEFSEEREEHME 2 FF
AP, He 2 AR FERE (TWL), ATFRE;
b A=W L (THL), ATHE; c W0 EHR
HMELZELLK (SDM), LATFHE, BF T
n HETGHEBEE . LER=FEKITUFTL, KESE
MR PERBBE,
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Fig.2 Low and medium voltage inverters
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BRETMBAMIT RN LS HFFER IGBT,
fRE IGBT ®EEN 1200 V., 1700 V, BN 800
~2400 A; HEIGBTHEN 3300V (EFLH
4.5kVE6.2kV R, EERTIWEH), B
H 600~1200 Ao FEZEMBFH — BB EMEN 2
Eh, BHMBEN 1.6~2, £ 151 7T 380 V.
660 V K& 2.3 kV =775 45 85 FH /4 Th %8 8% 1 B
masfhiittr. NRFEL:

1) |REZEHS (TWL) f# AKE IGBT, #%

HEHE, 400 kW LAF IGBT #884F AH B, 4%
Wigs A 6 1 IGBT, 1 MEWMHBF. 400 kW A LK
IGBT2 3, BERMEEH 12 4 IGBT, 1 MEHR
o EEIERZELD, HBK, WEBKETR
HrdfK: 380 V ZESAEF KK 900 JG/kW (400 kW
PhE); 660 V AE 488 K £ 700 ~ 800 Ju/kW; 400
kW L B 660 V I, 380 V EE-&H —8; 380 V,
800 kW LAk 660 V, 1300 kW LA I K 125 451 8%
B, RARHE T,

+1 380V, 660 VE23ILVEMSHWERUYRTHBHEMNET (RSHLETESM)

Table 1 380 V, 660 V and 2.3 kV inverter devices and inverter prices
WHBE Wi Wi IGBT ¥R AF L R AR AR A .
VA% & /kW /A s i Wi BHE ¥ /7T
250 510 1200 V, 1200 A, A3} 6 1 20
_— 400 690 1200 V, 1600 A, A3 6 1 35
630 1100 1200 V, 1200 A, 2 3 12 1 52
(TWL) 710 1 300 1200V, 180A,23# 12 1 67
>800 2 &2 P 88 I B
250 297 1700 V, 800 A, A3 6 1 22
400 452 1700 V, 1200A, R3f 6 1 2
660 630 650 1700 V, 1000 A, 2 3f 12 1 48
(TWL) 800 860 1700 V, 1200 A, 2 3f 12 1 57
1 000 1080 1700V, 1800A, 23 12 1 68
>1 300 2 GAE IR
o 500 630 200 3300 V, 600 A 12 2 6 90
1300 400 3300V, 1200 A 12 2 6 140
(THL) 2 000 600 3300 V, 1600 A 12 2 6 160
2 300 315 100 1700 V, 300 A 24 6 60 A2 BB
630 200 1700 V, 600 A 24 6 90 A2 BB
(SDM) 1 300 400 1700 V, 1200 A 24 6 140 A 2 B B

2) 2.3 kV RS A% 2 S B R B B R
%, #EBREHEL. UEIRRSHMETHE L
%, RRUAPEFMEENFRL, 2.3 kV THL HE
S 3.3 kV IGBT, ##4#, 5825 &
124 IGBT, 2 B, 6 i —H®E, HWEREH
BE. ERNEHEKRBH 630~2 000 kW, ThFE
Bk, STRMEBMK, 630 kW B HEKER, X
F 2 000 kW B 48 K TR E R 8% o

3) SDM H 28 5 28 i FIfK s IGBT #3844, 2.3
kV B R IGBT Hrar Bk, % 24 41~ 1 700 V
IGBT, 6 MR¥Withe CANSHLXUERSKE
TSR, EREL, 7IMFLREEDLESFR
KRUEZRNBHTATEES, W EEEHRSHY
HEAER R

TR AT N do/dt MBEINELEBITE
WfR K, THL kB8 3 300 V IGBT, ZEH4HF
KEBHF=4E 1800 VELGHBEERE, dv/d:

B, — MR RAR R T N E X BB B AR, K
2310 20 % B A& . 660 VK EAE SR A SDM & JE
AE A 1700 V IGBT, EHAEFXIBR P =4
900 V MR RE, — & dv/dt M, BBRA
THL ) —2F, RERILA G % %K FRE, FH
660 V AE 5T 2% B B 47 N3 do/de YEPEAS o

HYEANRAGH, EREERKRELREE
T, BREREARAFRI, AEZERTER
B BERKEURRREFESFHEE,

3 PEEREMLEFE

AXHEHEZUH, BTARMAMEES, +
JE R S 2% A0 ALY L TR AN R L I — B, LR 4
REZREE? B HERRENRESFRE 2.3
kV, 38 3.3kV, 4.16kV, 6 6.6kV, 10kV,
Heb 10 kv MR, EERAT 4 %o

HE AR 4 2% FH B L LT AR R R IR IGBT 5L
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IGCT WHES%Z 3.3 kV, 4.5kV M 6 kV, Xt
F THL RS, 2 RZH LR EH&KMH

2V,
Vs = Bx1.15 W)
A V,—HIBERE; 1.15—5A=ZKIBEHEE
75 45 a% Sy b A E R B R O R B
EHE
View = KV ax (2)

XH: K=2, A EME,
XF R F & o P RS R B RS T 3R 2,
®2 THL EMBRHRE
Table 2 Device rated voltage of THL inverters

i B E /kV 2.3 6 (6.6)
B E /Y 3.3 4.5 6 9

3 (3.3) 4.16

BT ARE IGBT ®8ERN 3.3 kV, IEHFA
F 2.3 kV S, KSHFBERAN 600~1 600 A,
FAFAE 5088 vT 41 L3 200~ 600 A (B %ME), &
 800~2 400 kVA (630~2 000 kW), X F 3 kV
(3.3kV) M 4.16 kV WA, WEM243.3
kV IGBT B, #F4-HEHm 1 4%, Mrasdm
BE, PARIE. X¥F 6 kV (6.6 kV) s,
%34 IGBT &8k, HARMAEX, MBtH, 3
HETIAH IGCT HEEX 4.5 kV M6 kv, IEFH
F3kV (3.3kV) M 4.16 kV 5, #4AH
B, &, 4.5 kV #1 6 kV § IGBT # B R #l
H, AABHATIUVESE, RN HFHEXE3 kV
(3.3kV) 4.6 kV B IGBT BB AE

SDM H - AF S 8% FI{K FE 1 700 V IGBT, &
R TUH B K s E 800 ~900 V, K25 4% % 4 i
HLESHHN 1000~1 100 V, BITHRBER » SHEM
1, ¥ 3 A#E, 124 IGBT, 3 ABKEHF. &
HESRTTRNRITRRE » RBHHLE 3,

F3 SDM EMBETEEY n RBEHY
Table 3 Amount of device and cells in
series of SMD inverters

i E /kV 2.3 3/3.3 4.16 6/6.6 10
BEIURRE » 2 3 4 6 10
IGBT $# & 24 36 48 72 120
BT 6 9 12 18 30

MR E i SDM @53 B ou s Bk, A8 45 8% 4 i
HEAZH/FEERS, THUKR, BREBEN
R R BOR B A AT SRR, AR AR

WRBATHBORITER, X T FAH LR
&, FHEEBRE. BRERTHFEHRNKTRHE
REBE. BOHE., BRBEXATHAN. B
RERTHRAGRZGTEARTHEENBES
%, HlanFEHE 1000 kVA ZEHiE, %A 6 kv, 100
ABBEHEM3I KV, 200 AREHR 15 ATES.

4 ERBFH

75 0 2% 55 B 4R TE AR AR AR Hh B R A K L B B
BARM, fE3 T/, 05 a0 e RSN E—
B, FBRAREE, HTREEMBEN, Bile
ERTFEMNEES, WAFE, BXERMETEH
[ |

IR RAMESM, THMSMAZREESH
ERMEE—HF, A USTERAFERERE
380 V BX 660 V HL ¥R,

WRK A THL A4, 7] LUHB A ZE 3 3%
FELLRERER M EILEtE, SRE 3, Y=1%
BIrk s ‘17 B, BEBIE; Y=/NFXE
“2" BER, AATERWHARMEBESSET
1.05V,2 (V, Wbl EMmABRE), FEE
30°, BEMBERFEBENRN 1.05 V, cos 15° =
1.01 V,,, IEfFHtedlERTIE, .

IR R A SDM 4, WAL B3 K
%, BHRBLBRBLRFHERS, REFRY

I BT

Lt
v all

el O

ARG

B3 THL TMIBEFHMTLR
Fig.3 By-pass of a THL inverter
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BN EIT, M0 RER TR LA, Bt
IGBT #48, EXRTHMBRITHCERT FEH
TTHIHR, MR —-EEFRTHE, REHN—6&
HFHEETES, XX FE—I BN ELERAEZED
A R E A
WitFHEEENTEERREIERESNNK
REFEE, PINEEFEREHEIING6 %, FER
1.1 BEESAR, BILESBR R 7K, Wl
EIHEERN0.72 V,,, BIHEERN0.52 FHER
HEE, ENATHAREE. EEIFERE, R
REhn K 7E e 28 & B ik Al /NE BE B BT AR R 2% o

5 &%

1) KR XL R A% 3 2h A 200 kW LA
b, HpREAHE0.2~2 MW EEF ., KT
AEA T HKEHEE,

2) E BHAT 200 kW LA FEPLE R EBEL,

BATHEERMNZEZ R 10 kV, %A 10 kV EEHM
BAMEHAEERAKEGHE,

D HTRERBLERIGLEHTE, FE
SRR ANEA ZERS, HiayUMmESSEER
WEFEN—B, ATLHMETF 10 kV,

4) 800~ 1 200 kW LA i 728 45 i 3 ‘5 & A K
JE 380 V B 660 V HLHLKAE SR,

5) 1 000~1 300 kW LA_E #4 5 FE A8 55 B 7 28 44
BMEAGEGT, EARTHREMNEESS, W
2.3kV, 3kV, 4.16 kV & 6 kV %,

6) RN ERTFEMBEHFLT, BTt
FEAR AR 2R MR, SCBUSR IR THE.

5% X
(1] BB BEFMAHT. BIETFHRENBRFTRE
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(2] GEHBR,FEg, @R BEXHASREELME
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Reasonable Rated Voltage of High and Medium Power
Adjustable-Speed Drives for Energy Saving

Ma Xiaoliang
(Tianjin Design & Research Institute of Electrical Drives, Tianjin 300180, China ;
School of Electrical Engineering & Energy, Tianjin University, Tianjin 300072, China)

[Abstract] A large amount of energy will be saved if adjustable-speed drives are adopted by high and medium
power pumps and fans. The power range of most of the drives is within 0.2~2 MW. The rated voltage of most
of the motots in the power range is 10 kV because the power supply is 10 kV. The adjustable-speed scheme, a
10 kV motor is fed by a 10 kV inverter, is not reasonable because this kind of inverter consists of a lot of power
electronic devices in series and its cost is high and reliability is poorer than lower voltage one. Owing to the exis-
tence of input transformer of the inverter, it is not necessary to ask for that the rated voltage of the motor and
inverter is the same as power supply, i.e. a lower rated voltage can be used for the motor and inverter. The rea-
sonable rated voltages of motors and inverters with different power grades are investigated and the by-pass meth-
ods when the rated voltages of the motors are different from power supply are discussed in this paper.

[ Key words] high and medium power; adjustable-speed drives for energy saving; reasonable rated voltage; low

voltage inverters; medium voltage inverters; by-pass
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