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. Tk Al MM AR LW M —TEEN L EMR, B hHFEARRBHRTE IS
FHEM4 BB THBEERERMERE L EAMSMEARITTE, BEEEVIRE
I A B TEAROHRSMATT RFHER.
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W H M AL DC-DC M BeT, LR ERA B AERIN . A ML aHh BE. B854
BIAREE . WA FESH DCDC AR, FEXNEBRHIMYERIT ST RFRES
MR AT ERE T4 %N DC-DC s i E X ik & B H TR LA X —
AR T B R B SR SN O MO XS BB L R — B N LA AT HEE A B AR, BRI DC-DC A
BRI KR ENFHEAEMBEREM L3RBT DC-DC A 88 A& 4
FrsE  NMAMTFREFENA EAFES.
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1.1 HIBEFEARBEX

AR FRARRESRTF BAHSEHBEARER ERRBERM—IFMZ ¥R, R
B T2 R 2 (EC) 4 11 F2% (Power Electronics) BRFR B I FH AR,

1955 4% , 26 H3E i B2 28/ 7] (General Electronic Company) & % — 1 KIhZ 5A BE¥
W 4% % (Silicon Rectifier) , {7 B 4 J5 #9 1957
F£,GEARNKRHTE2MAE A &ME (Thy-
ristor) , LB R WA ", KIVERBER _BNE
URGASEHNEHREERAREL LB BT
REEEA, 1974 £, BB WEE BRI BTl
., EEF¥E W. Newell BRBHE HBHTFHEAN
EXL BB AHEFHEAREABR F¥ . B O¥REH
HHBPBZERFAE 1L A “E=a"H
BRR, BER B TFEARPERRE, W. Newell B B -1 L H TR AR Newell %
EXCRABEFEMAR. MEEBKMHETF
TREMth&(EEE) (B FA 2N E i FEARE Xy BB FHARRA B EM
B 74 R R L B AT L B AR B A R T R T B SR B R A R AR B AR 1
AR, AFEE AR SEMEEEFmOER, ATHETEFERE XEMREL. X
EE4Z%# B. K. Bose ### T 1980 4EX} W. Newell WE X HFT THE, £H T HE 1-2 FrR
HMABFHEANFENL., ZhHhb A TFEIBTFEARNRIERR, BB FREANEXBE

ES SR
i 2%l
#wlE

HHARBI M (CAD)

BRI BT —————

| sosm o BT Bk

i Eﬁﬂ% AR
AR

B 1-2 il FHEARKHE X

@ Rashid M H, Power Electronics, 2 Ed, Prentice-Hall, Inc,1993.
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L, RENATS, BB FHEARTEERA M BT ML, LR aEMm A -5l
THRKTE RS, TEAFUT N EAT,

(1) ZF-ER(AC-DC) A # . 38 Fi- B W 9728 e — MBR 0 % E, 58 BUSE - AR e MY
BT T B AR OO 2% (Rectifier) . XW-EWMELRENATHRBIVAE . EBiRIT
B R BEFAREMERBRS.

(2) ER-ZH(DC-AC) F#e, HR-RHEKWEH— BB AL, X2 SEAMHREE
BB, R ER- TR TSR B ST B TR ER YR (Inverter) . 24328 37 19 38 HL 8 th
S AR, HER- SR RR AR, YRR RAE SRS LRAR
R, HER- RSB RN TEEE., RS EERE EERBNBEETRE, TE
T B B A X P L, BB L O VR U 5 R 5 AT O 4 i B TEL B AR PRI L KURE S BT BB IR 1Y
HMERS, TR T FTER TR EE.ESEE(CFCV) 3 28 d J8 . A 8] B 44t & L TR
(UPS) LA Fe o S50 8% B2 B e YR 45

(3) RW-ZFHAC-ACIAE . 38 i -38 i A e T B 38 AL 8 s 0 52 - 32 728 430 A b 2 A I
K, Hd R EE R B A KA EmAEAL, ¥ AT RER. AL R AL EER
YA 302 AR S ) R AT R e SR X AT A, SE R3S AE SRR B R T B AR O R I
253588 (Cycloconverter) , T E AT RN E R R ARET T .

(4) HR-ERDOCDOAEH, HF-AREHFIETREARBEREMRERN AN S
T, FEAEAE BEMF-BRESHRE, RAKERFHPWMERLZHAER-ERE
By TR AR R 28 (Chopper) . H-HER A HE N FIFXRBE . EINK
F EMER FAREERERSSE.

1.2 BABRTHRARHNER

BEER IR THERNRERRE, B TR FHRARGCELRBEN—THLHEAR FER
S, AR TEARMMACREINAT Y BEAHSEFNEANTTE, HFE R VR
S TBHERFBBENER BAXENZOBEARZ—, HEKE DR TFEATLHBEYS
HAEBER BHAERNTLZ —, BABFHERZ L EROBI ST X —TEHEKNE
RAFBEKCEAERENR . A EFERERN 21 #LERZF R EF AT
KBIHEAR.

MABFHEREARBRE ERNZXN . BENBEFR. KERL. AL, ML,
ok R AR AL S R i FROR R RS . T DUBUIL , B RO ¥ RChE
I RS B BT R e g o F 2R SR EE R B R R , B0 ) B F R 72 A B R EBR L IR S 3T
HOEE BHENSELBER BRI EFT R TEEARESHAEE .

B F AR ELS T 20 #4250 44K 60 FRMMBEASM  HERERELT T U
RS HE AR N E LG F7 B FHORITH DL R LR S AR b B S T RRR . i
FEARNPEAFESH A ETEHAWVMETER -RE SRAERNZRS NHEEERS 0L
B, T F AR B AR B 8 R B 5T 55 L 0 32 4 X A T AT SC T A% 44 (4 MOSFET . IGBT.

.« 9 .



GTO.IGCT £5) f FF 245 # 28 (Jn PWM 85 57 88 | AP S0 55 . BL UL o Y DA B o4t oh 2R 728 0 2%
IR,

e 20 fHH42 80 AEAVK 90 ERA K BARFK MW LIBIE MOSFET #l IGBT ANRHNER
BEHEMKERTF— BN ELIUESHG, REB TR FERERF AR IR T
R, A 90 FRUUE, A FEAFAT M HHARELRNE . RS ALE
EW. B ABRTERNER ERSHAARMEFRBR L, RLSHELESEH BT
BARUFESRBUERTE: B ARBE B TR REE AP RR UETRE
Yy RE AR L (R AL A B SB LA W IR AR A0 s T ki — 2B R R L Ty R A
MARGHE BB FEBUEAMBRETRR. Fit, 8B FHARC #HFARBL . FRHE
L R AL SR R SRR .

AR BEERFEAVMNHA, BB TFHERAETHAE HEEABEFEBE TH
AR HASENBIEFEAMEMER., —F . BLH A XE6E %K RE 4%
HRHENAERBETHRANSES; H—FTHEH, AR TFEREES SN —REF A HE
ERHE DB TFHEARYBELE.

AR, MEAASITEHMERSE HdEFE i IPEM (Integrated Power Electronic
Modules) Hi R B BA FEHRFE/D . WER . HEBFORF LN (Silicon) FH —RERH
BEMNA B NEFERBESEET —REMENT/A IMEIERSF LHEEHAR
KFHCERRE.

HAOBRFERBOBTHERERMGMNT.

1803 4F EWMAMI K.

1876 48 MWERRBMEH.

1896 4F  HMHFF XN BWMHEBEH AN .

1897 fF =M A BMBBHEHA.

1902 4 JKEBERABH R,

1903 £ MERBIFEENEDL.

1911 4 2 RBHBKEBIEBH LY.

1922 4 REZ#EFENRS.

19234 ®BFHEMEEREH.

1924 5 Brigas RIBRIES .

1925 4 WAERBRMEENIES .

1926 ¢ MEARABFRWEHKHA.

1931 48 BRERZES| M BERHRASNEHA,

1933 4 SMEREH.

19354 HHEHRMERANES.

1939 4F BHLBIHMEMFIA.

1942 #2  20MW 25/60Hz Th & A5 38 ity 2 B .

1953 42 100A N E R EBENLH.

1954 4 mEIIR _RBEHEH.

1957 4 A IAERBFEHKY.



1958 4
1961 4
1964 4
1965 4F
1967 4E
1970 4F
1971 4¢
1973 48
1975 4E
1978 4F
1979 4
1980 4E

1981 4E

1982 4F
1983 4F
1983 4
1986 4%
1987 4
1987 4

1989 4E
1990 4F
1991 4%
1992 4
1993 4E
1994 4§

1995 4

1997 4
1998 4E

1998 %

4 Gk B RS MR AL

NThEE] LW & W B (GTORWEHA.,

SR EAEFETTAHRTER BV EISER .
FERBER E RSN EZH,
ATFEEERGBREREANRAEN RN,

500V/20A mEXUR B SR E (BITO MR B,

wgE N REN RS (REERD.

AR RBLIAN TR ESIREIN A .
300V/400A ERBEE (GTROW AN,

100V/25A ThEFHH M E (MOSFET K& H .

S A FE RS S B B 4 i A9 B R i AR B8 (LEONHARD) 9 & B .
TR BN AN,

4kV/1. 5kA e R S B EZH;
FXBHBYLH LS.

2500V/1000A GTO k8 ;

JE I AR e 4% S PR BR BB HLIR 30 89 BL T

CUK ¥ KW,

IGBT ZE# a8 K,

BHEeE DC-DC AR 28 (0 R B .

EHRBEMENREY,

L PWM RECTIFIER-INVERTER £ S 528,
BERAEMCTRENR;
HAORER DN EEHBRAPLO WA B ;
HEHERFERNED.

85MW ZEH B RE R 5B B 5

ERRTEHRBHOEH,

“SMART” Ty 9K 3h 1) 5L 3

80Mvar # ik DI S BB (SVO R LB .

6kV/2. 5kA,300MW B ¥ % 5 69 B Zh .

BB EM ST MBI TR e L.
IMV - A IGBT AMEHEBIFE(UPS) MW EHH;

38MV « A GTO #5| M/ KN

400MW ZEHERERE RFE W TERK .

3 B GTO/IGBT # G ERBYEZ P RIRNA5/1. 5MV - A);
100Mvar(lvar= IW)%Ejﬁm*l‘fy%E(TVA)%ﬁ%
IGCT #-& R4 Ak ik,

SMW 3 B e 0 £ i AR S 88 B S0 3L

IMW 50k Hz o, i B8N i #4408 A 28 1547 .

300MW GTO BB T RAMTER;



6. 5kV S F W& (BCDOWEHA.
1999 4 6.5kV/600A IGBT #37E 3000V HB AR L& I BN GTO;
L MOS (MBS A ¥ .
2000 48 R A REETHE IGBT #4895
A 3 B IGCT. A28 BLIY 45MV « A B8 B EAMESE (DVR M FE R
MRS RN,
2001 4 4H-SiC it #IEFEX R GTO B Bzh L.
2003 4E  BRALEE GCT(SICGT) & Hati B i) AR Th B

1.3 HIHEFERGME

L AL FHRAEBCRPHEA

ARENEFHERESRE BU BUEENBRERTREERBEM BB FHARE
BEERENRA . EF LA, RERBRNITEIEARETTALLEAREL SR
R THREEARWRERR. 20 142 80 FRITEHRA T XA, RESZR T BEH
B, B P R BRI ARG AR AT B H ST

(D BfEEE, BELNRBEZRBRBESDN TEFREORE. BHEDRLKHITX
MECRAARBEERERENER. ABERFIT D EEHLH ACDC 28 # 59 8 Hi 2%
RN — WK, B R/ ARG AR = M IR e AR AR — E ) (N 48V H R AR,
El Al 726 B 3 A0 S WL A 9 — UK o YR P, % 5 A 4 4 K AR T v R 2 480 R BT R B B i 2 AR
BT EAFREPITAREEESAHE, AT EE - KREERM L, 84 DC-DC H#HE
MR KER, UEREFARHEMEREE. BEEFEED KRR DC-DC E#Hix
B LI R A AL R AL /DB, BB OT R BR BB AT » U IR R B D R B KR
BERIHRE .

(2) RiE Wi R (UPS). RIEWTHR IR —F ) Z0A TR GBS RS U RERR
EIE R Z &M~ R TR BERNERERCVCH R, ARBBEREEHERES.
WA RS E i R AT AR, b RS R M R R E R A T E B A
BAERBAUTS, S - HORELAERTRZR FLEHRFTFXLBINR. N T EUE
B/ERAEBER R ARREER HNTRAFBRRRREFERARMEEBTREEL PR
. HTIRARE B EEERA T KR EMEAR TR MOSFET IGBT £ 3 1
F R IR 15 LURRAE , TR A S8 LIRS .

(3) BHABEW. THRBLBREZRATFXHAVANR AR, £ —HRERBOZRE
E(VVVE) R, SRR ZNATREXYL . KEHTTERETUR TS B3
BOEKEASERAESFE. TSR RERSESIRETSENRCHSER,CWRE
KT EERON . 2R A8 IR Tt B — BOR A W-E - 77 R BV E fo it AC-DC Z#He ¢
(R EERSDE THERERTHAEENERBE, AFdEH DC-AC Z#H# K
L E R 50 R e e SRR T AR B AR A o, BE T SR B AR R S HLSE B R R A

B BIEBAR S5 T EORE AT 4, f 7 T SOR B & R4 2 v YR 7™ i 18

b R MBFAM L. Fat, BEEARBEEFEERE RV AR ST AR EE £
e 5



J& BT H AR B B AR A el YR S E BT AR SR T SR S S R A LA U
2. AL TFHREL N ARG THAR

MARXAFEHRANEERE AERZFFREEERWER. 04, 28RN
6 Y5 451 5k (] R 30 75 JB B, T FBL 1D R MO LA RN LD FE R O A8 K, (R B 4847 45l g, 16 R
g T M B R A IO R BRI e X KT R R EE RS RN S R R
REFPHEBEAE, ARG XEXBRNFEHBEABAFE B TFRER EERIERS
BFRAERNANER, B TETFHRWEER N REM N ATHBITHIREHRTE.

(1) BHPLeE IR s . Brig & Byl A0 F 1k 5 B BL 2 5% A 55 2 /0 8 B T ol B &%
G B R A B BE R B HLA L BN B RT AR Z BN BRRA T RMEE R BRI X
MEFRASERNERNBLBBERAZERB TR TEEBBEILARR BF T RER
HALE B RE B S D e aE . BAN AR N ER B, B FARIRBHERIRBRRTKLEAN
FWE, B THRERAAERNR, YKk EERAN CUERHKEEILLD , ATEL
HRBET.HES AR TRHRBRN AR SR FREBNERFE FHRNEH
BRRAE X 5 AR AR AR R A7 R R R R A 2L
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