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KE (VNG RL v — M 5E 2 R R T R ab X At ) . AINVKEBFFRRE, 7 LA EOF
K. BRHLER | At FASERIETE, ML, JLt+. JLA kW Bl EH kW, fBR P,
M. & (#) K& (W) REEHFah, BaRaEREmESE. 2EREXHEE
IFE A AT A AR, 7ERERY ., R R IIRA REIR S Y B BEFEA,

(5) EYFekE EAFAEYRERSEERAEY RS, Wl d e kB,
AV RE R E R Y P R, RS R il i R R K FH BB S AL M 1L A= BB T AR AR AE
AYFENERGER, BETT AN AIRIME . AMAXARRE, LREAEYFEERE
MRA, YRR AT AR, EHEEEAM AR T EFTY . RIEWEHESFY ., K
AREYr . WEMEY ., A T A VLUEFEY) . shEESE, Rt R GERETD, VRN S
14% , TEAKRIEHIX 5 60% LA L, 2R Y 25 {Z N TR RETR Y 90% L) R4 FkE, 4
VIR ERIL R 5 TR, 15D, IRTBUR; BRARIELRBCRIR, EEREEYRM
PR R 10% ~30% , EKFKIA S iz,

(6) WIFREAH EMAEHERSFRER, B HER AR ERYIE, BHEREE Y
fREUER TP al A RRIR, FEEEMWEE. BIRAE, MWiAE. W/KIRZERE. WBKEE
ABSF, WMFRBADRFEE . ). WELIEY, (HER WM, iR, Himr kR XE,
HA—EM R, g RAAN X FERREZE, HphEy & fm/NaER A
MEARCLLHL, FRERBAHNZEEER ETFEafahEe, 1910 4, EEMLER
Fas B T A A KRN EEESER TR, I R AR B E, 8 1kW 1
ORI b, FFEIT AR HERERE A N E AR e, BarthF L2 & H 60 ~450kW
2R R R IR K R,

(7) HhFAEEARH EAASRMBAFREAITEEOER, RIS KR AT #HREETRE
U5, b A IE T HuBR iR 4 Bl A S FBUR YY) B A 32728, H R /K B BRAL R 38 ATk B iR IRAL S
KRARIMI TG, EHAEMN TR ZIERZE, ALY, HEEFE B SR A RZERM
KRR, e, XEAEERT AN FRGEESIAKIL . Blal, BEMEEY, &
ARG E— B R E, (U 10km BEH)Z, fEREIE 1.05 x10%], 24
F9.95 x 10t AR TR AR . (B T b B 89 0 — M B A\ O W AR R, R
FH I S BE P AF A 28 IR S K K B B f kO R, H ik 2 X — R R mi >, A &
IR IR A E R E RS T T EEEWR,

(8) Afek FERMHBEME, Pk, Jelfbedk | ¥ FRAFEERH &S
R, HEBREEH R E R R R BIER, EFHPEERFEENYE, SEARRZL
REYIERRI, Hitt, SR\ REMERE S AKEANTHE, SRR FRIERK, F5
FWEK, AR, 9Kl IAEFEH 10 88 8t |, MEAS5EBBREE=Yt K, SRBH
MR AR, EMAESMCHEZE TR, CiTasBEEHRIE, (B2 8 AR &M H
2y, HathlEsAs e, FHik, REXERENOERE, KR T RS RESCIMKEREE, Rl4
) RIS il &

2. HEELR IR ZFEL

FEER T A B B A B K R AR, MR TS ARBEN A TS,
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Abh, NEFESHHEBEEEMNZ B o470, BlEdR | s R AR 25 BUASE
FHHEEZERESHY, AR EARRAENNE RWHERT, Hurs 8o AL
AN, AKEETRIN SRR, LA RBIBEZ T EME, DIRAESIREER H %k, B
ARG BB R TR A 0 Bk ) L

HRTERAK A, A Ta 5 A s B e A2 BB ALK PHAB & HL . $E 2 BRAAERR S
42> (GWEC, Global Wind Energy Council) F 2016 42 H & AAM4itHR©EFR, 2015 428K K
HREBEAESEK 22% , KA AR & EBE R 63CW, {5 RiTHEJiAF 432.4GW,
2015 4, FREM 2014 4E1Y 114. 6GW 1 K3 145. 1GW, 7E Bit2pL AR BB TR,
JEFRKE T E AL B R 8 XUH BE 7 2623MW i i EJE A R 26 HL 2 BB T 09 BE
F, BhAeREN, b E, EEMEEZE; BAMARKK, nEiHEMKREG D
X, {0304 X & R B R b X T3, fERE, 2015 4R55 3= SC B 56W LA B/
HHLF S, XESEFEYIA AT 8. 6CW, RilHHLARIE 74. 5CW, ERINIE
hiEgE X Eit R R B ATy, e, fEE DAL R 6CW F LT R
JAH,, FFE R XU 2015 FFR & R B, BREH M2 22 (1.2666W), ¥
(1GW), #E (975MW) F+HIH (956MW), HETC LA 16 EREZK L 17 #@d 16W
EHAR, 5F I THERELHAT SCW BKILAER,

R A BHAEF AR IE AL F AW 72 B MBI A ot # b, 2004 4F, 78 [ 55 3 68 K FHBE &
G WE T BT Rl e A O e B B R GK 20. 3% B ShRE K PHABEL ., 2005 4F 5 K PH AR b
BB 1. 76W, R TRAE R BAIBEAT, KB M{E S8 {ZRkIG, #2007 49 HTEX
E AR JE TP Long Beach 4 1 Y [ Fr A PH BB A& B &1L 88, 2006 4F K PHAEYEAR & B &t L
FAERK 41% , KF] 2520MW; 2006 4 ROBRIEEEVLEE S 1774MW, [ EAEREK 19% ,
Heb, 8EY 5%, HA YN 17% . BREHMER S 1%, KE G 8% , tFHAbM X &
9% , A PHAEYGAR H e A0 K PHAB R K 28 & & +4r ik, 2015 45, TR E K PH AR & Ay HY
LA 1528 77 kW, QIPGSE#iE, M4 =Ryl 1000 77 kW, “+H" i,
K FHAE YR & i ARG K 229% . KPHAEHUKAFRA St 1. 45 /2 m?, o 2 BR{E A&
60% LA L, 1BJ2, BT BRiAK B % 3 sl O R e i 25 5 5 Ge b A BB T5UHR L BUAS 1 K
w, N KR R Z R T,

WETAR, FoE MK B SEYLER 100MW 24, HAPmamE/ k. dh. BBA=4
PR SRR K . BRI EIN A B BB E T, FEHM 5.4 x10°kW - h, &AM
& Eit4E 80 AR BRI TV B s, BEHLA R 3. 2MW, s, YRR BRARECH
JB20 4, ERAKHE, HE/RreRr R MF TR SO BaNAHE, SR
24 80OMW

MF (FEUCESR) WA, SENAERRAGMmAsIRE, B3 7T&EEEK
B T, MR BLSE RIS e bkioR B, ARBIEANTmSROAHNHEERE, BARNRE S,
REREE R, ISR, MEEESMEMAGEET SRS, TELHNFLIFHSERHF
Hel . Z5ge, BRERAEZBEEDNEICEEEE, M 2011 &, Bk, £, HHFHARE
# kRS RERT B E K 2w, THEEX —-HFARERETIM N, 2016 45 A,
REERERZTRET (RBERBEAREGOFITHITR (2016—2030 4F) ), FHFEB &A1
(RBIRE AR Fan T BT BE R ) , F < ARE SRR MEARBIHT F R 15 WiH G (L5



 FE %ﬁfaﬁ@@@i—a&ﬁw&ﬁ@e@

Z—o 8H18H, ( “t=H" EFXRHEHAHHMR) HMER, RESEE, PR MbXE
“RIES| LA R A B R AR,

VER B A A T A B 22 SR 1, AW R Bl i R e i it . SRPHAE. K
HE . ZKF A AT A RRUEAN R, A=Y R RE ] B A P ARt sh Fr i (e, X0 Ttk 32
WHETR T, TEERAE 2001 il 7 (Y BREERGI) , 2004 A4 7 L A P S
110 g, BCh2BRCYEM A Y SR 2 W E %K, BEM 2005 41 H 1 Hilg, FFIRSE
Tt Zh A ) B RE A 2 AR R TR, ZERBIRAE S iR ke A8, KK 2003 4E 5 A
W T PR AR A Rk A T AR R AR ), EESR B 2005 4R Rk
A AR o SRR EE I 2% , 2010 4FiKE]5.75% , BN N TEMBERAS, B
TE 1975 4EEHIE T CRRRNERGTHR1) I E#EST, Bl R 2k K 2 Bgop 4 =
€, H4E SCA Trading flitt, WRMHEEERETHERKE 5%, 40% AL EFHZ
FERRRLE 4 . CEEREH DA K 10% X =41, #2020 45, 78 A9 2 BT R Bk ik 2
370 {¢Ft . REAEAEY R & B SIS T EAHEE, 2005 ~2014 45, R F) FH A9 R &
B3R AR LA R T B 2005 4EA9 2GW BN Z 2014 454 10GW

2005 4, ERERBANEZRSAHT “SEKDEHERREAES”, XWKIERE
A TAERA /KB EREEENAE, 4 T 2ERA/IVKBEEE (100kW < Fuh3EHL
AR <5 kW) A[H AR 12800 J1 kW, HAARyR K F1 88 15 52 25 B N 4 70N K B e IR R F
KB (17 kW LAERIE, H 500kW < B LA R <5 77 kW) 6521 1 kW, B E#T
RERAR P RER B ERK, BITHRABIKME SRR, 8E 2016 48 H, £BRILAH 447 &
MR IR AR, ZHORIARDIA3.912kW L E, AEHREH SRR 1%,
[F R A 61 Mz B HEIEER R, HrPhIRE S 20 4, EEEBEIHABEMRE—, &
PIRTE B AL SE 32. 79% . MeAb, BUA % R 3k 3 O SR B Rl A i 02 T &% R AR I
fem e etE, K, PIAREE, BV, fEv, ME, NE, WE, AT, KRPH, &Wmt.
G MEEEEMN T A AMZE R R, B2 RAKF, 2012 4 EBRIEFREPL
AN —RE SR, EHFAFET I RES, ZEZRN AR, S8 5ERELHEE
() 74.8% , PiEMEFE—, SE M EHh 46.2% , EEN 16.1% , #EH 30.4% ,
EEN19% , 2015 FELRZRE A B EIL 2411TW- h, Hi, RECHEABITHZE Y 28
BE, BEEHLAR 2642.7 71 kW, 2015 EHAEMZHE 169TW - h, HAIEHARE RN, B
FROKBERRT3.01%, X—HHlEHAEFEHERZE, BREAEE AT
B, A, KESE, EHBITRARR, SR Ech, 7EZ e Eabn G HmAR
BORWRBERIREAS, R4 2011 453 A 11 HARATE HARAEWE IR FEEEEE K. 0 kK
R, 1A KA FIE 5 5 — B A A it e i, B R — P8 i uh i E &
MR ERRF, EEBME, (B2, 760, EMA P ETRZ A5 A8 1 BRA 55 37 5
R 21 e, HWEAKHZmIEERFEGHL, il S8 ENZEESREERERE,
A Je A% L B 7 Rl R T



B 2w WA ) B AR LR R

B YRR P 5 i I B R TERTRE R & L A h R bR B2 R R EHPER . BB TR #15
2| iy e, BB B AN RE ELEEAL R PR, 200 o 24 AR B A R A R R R A v T PR R RE . HR
1 A SE PN L VR A e S s ] O FERE AR 1F , 162 B TR S B PR AR e R R BR
TR A B 289 KR AR S, fEdF TR 1B 780 B3 H R AR, REE 8
T K A3 M HEsh T IR A E R N 538 &, MEREMEIEHMIER, AFH
AL\ AIEE FRAME S i FROARM SRR, BIHIA T s IR AR b s R s B 7%
4 K BRI R B, S T WAL A B IR AR BT ESH, RV ER—E® (DC—DC)
Al H—3H (DC—AC) ¥ ZHii—HI (AC—DC) 28, ZH—3LH (AC—AC)
AR, B STH AR IR S SR e B H R SE IR E] (PWM) FEHIEER

2.1 ERABHBF]IEREDE

2.1.1 BAOBFHREMNSEMSE

HL B A T AL B R R e Bk h, RSB REAY IR . A B R A L T
B TR EA B EEAER . ORI R TR B IIRE KN, RHER
MRHESH, EAEBYIRNET/NZEILZRL (mW), KERRL (MW), —H KT 40
{5 BB S R TR REY,; Qi T B FaM A BA ARG, JEid | 5
e, W TR R TAEE I OCRE; OFESEFRR AT, —Bih R R i TR R H
FRE, BT Ay TR AT AL B B D AR, TR KBl v X4 ) 5 5 AT O A
FRES, 7R AT LU 4t s AR B RS BB BR 1 25

1 #&THEES £

R\ (AhR) HREH A ESE S S FRERIRE, DR IE TR A
AR EERIMEER 3 K,

(1) ARG ARS8 A GE A (5 5 42 1 H S8 A SCWT A HL ) 4%
. WMINFE M (Power Diode) , XAMA AT ZIKS R, HIFHS(E BB TR
TR R, B Tl A C T 5T 4 h A8 BT R SE Y s IR R RO A/ R E . R TER AR
ERUL, ERER (A)—BI% (K) ZEGGEMESHIEm B, AT S8, Mk m gk
/Nl 7 F (o SR B

(2) FHERB/MG PEAJHERE LA ER R (FTH) RS SE, HAE
PRI LT Y B T AR, XA FEA MME (Thyristor) MHIRAARF (GTO,
MCT A8 EERAL ), FEOQWT— M 5 7 v 3% v 7R 32 B ) fig e B0 /) il 245 FL LG AR R
BELIT

(3) BRI LRI 8 o 8 00 25 AR PR AT A Tl , AT i
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KW gs ., BAAHE AN SERSRG T EGF R MAAEE (GTR, Giant Transistor) . 42N
A K (IGBT, Insulated Gate Bipolar Transistor) . []#% 7] 3¢ Wi & & ( GTO, Gate
TURN- Off Thyristor) FIE8 f135%0 0 fa iK% (P-MOS, Power MOSFET) %&. i Fix2854 0%
] R e 4 o R A ) Ll S AT R OC, BORR R B AR

2. BEBFHEFTEA £

MR ) o AR AR X IR 305 5 B AR A1 B3R, XOADRE H 7 o 8843 4 F R R B AU
A NARE e B DT

(1) HIKEhAY o o 42 A v A it P O, BK 3h 35 s G B i) e, ) L 2R 44
FROMEL I 9K 3 BY 8% 14, 40 & W % ( Thyrister) . DR J & E (GTR). 7] % W7 & W &
(GTO) %,

(2) HEIREIA EAXERRAN S — FR R ZEENE B EES, WIHFER
KWTHIH 7 7 A% R Bk b BB R BK B BY A% 4, R ) MOSFET, 48 % i XAk &Y & 1k &
(IGBT) %,

2.1.2 AAEEHB4G—BI_RE

1. & ZHE AR R

HL ) —H % (Power Diode) [T 158 Trh i FAY M E —ME, BAZREEE
it 75 PHAR 8 3 AE F 3 Bl AR K8 L2, HEMTERBMRE (V-A) fHES5%HE
TARERAHIR, AR E R SR U W BT, B AR RE WA AR, R BEAR
(A) Rtk (K), ERENEFIHEREPERL, L HoEENSE, FHTER. &
WA PR, FEAZRIRA AR PR FIEHT 2,

HL 7 AR I L B TR A B AR
(V-A) BtwE2-1 fiw, Y _-HmE K
A—K FARZMERGE U ATFREEE /N
Upoft, ZARE 8, IERBH TR/ A
M B R R, 5 T AR B A—K a)
L R Up B W% 8 B 1F 7] 38 75 P,

0 R R R 6 R R B, R A B S - e
T A R I /N L O, A Fﬂﬂt
A EARER T AR, 24 5 ) B s A
_‘Eﬁ{ﬁ (URBo) E, B R b)
MBI K, PAEEHEGEF, UppoMHN W21 o - REaBEBEERRE (V-A) ik
Jz 1) i 5 LR B A i 2R L

2. WAHHEH T EAK

(1) P Iy  RRED REEESEIT AT, BOERESRMME
FIBAAE T, AVFR Rk THRIE %R B i P, ZSHE R ERREF &
HEBEMSE, TR R RS R R

(2) RMEREEBE Uy 258380 08 Fr 68 5 &5 5 hn i 52 1) B I (H Lk




(0, FoRRESREER B0

HWHRERTFRE Uy 2/3,

(3) IEMEEERE U, REEFESRET, B -HEESERERTE-BEIER
M () FTXRAIER ERE, IEM RS, RUHSEBRFER/D,

(4) BUEHRIE Uy, EIEEHEREERERSEGEEE, YREN A—KREER
F U T8, KT BRI CHT,

(5) RIKE T Tnp XS PR EBTIA] ¢, 32 AR PN 45 rh 23 18] 6 i [X 776l vl 767 1 B
W), o IF ) Sl A AR RGN R 1) B R, AR A IR REST BNES LRSS, R MR
e, ZHREAZHEME (K R, AT A 0 5 ) 3K S KT, X
— RN RE R MR E SR, R KRB ¢ 8 W SO IE LR 1 T RERIR
i 2 I 16 B, TR I ) K A R A T B 25% FOT X ISE B BN ) . 2 ) 0K R L R T PR K
B[] ¢, 55 1 [ 538 6 B9 IE 1) R IAE 7 SRR IR R i/ de S HIAH G,

2.1.3 FEHFH—maBEE

AuFE (Thyristor) 2 5h 44 ) W 09 T AR, P PR AT REBE W AR (SCR, Silicon
Controlled Rectifier) ., ¥ 7] DAAK3Z (Y B
. WA R SRR R NE K o
B, BAMREE, TREGHES, R Zi_
WIHIFRBRENG, AR, RTd
W, EAEATIR, PIRA ) T )
BRNEEESHA, SMERFZIR b/ o g 16=0
AR, S AR 0 R R ‘Tﬂ@ L LT

IA‘

Uprm  Ubo Ua
WE, EA3 A T®BEHK: THRG, HEAFM Upsm
FAMR K, & W8 A e B B JE 75 B R %
(V-A) HHHEMIE 2-2 iR, "

1. & 7 & & R R

(1) A FEE SREE A—K
WRIE] AR SZE (o] 6 Fe, A2 G—K R (81 1E v fik & B 1 B, BE20 S 7 Tl

(2) BESRftE SEESELTRE -HEA REHEBRY, 4 A—KREEZR
[ B, Fe B AE [ B /N T BE R, R R8T 1A o & L, AR E A2 20,

(3) FERFE RBEE—BSE, MESEEZERER; e, ARk A B
REFE, BiEtEmf, SRERS%ER2E, HEAVBNMRRE, 20580 5N
ERE W, TR A—K A% 8] 500 5z 1) B B sl (i@ A B i/ TAERF IR (1) o

2. dMEH T RSH

(1) WERE U, MEEESESE. NRJTA, RFEEMMAIE, 5w BEFR
SHEWEEBIE Upgy M Uggy PN —~ B3 BAEFR A i (748 4 40 2 F I

(2) IE, REMBREERBERIE Upgy . Upgy I8 RAETIRIFE (1,=0), &
PFEBUESRN, RWEEMMESF ERIE, REEEEE, —8555B0E ., 5w BHEHR
SAEEIEEBE (Upsy. Upsn) BI90% , NF 2-2 Fr7n, 1E [ PELERR A A & 0 B e
NNFRATHRIE (U)o

F2-2 mEEEREEANS MRE (V-A) fifE



L B SRSRURHEARMIR 21)
(3) EETHBER Iy ay) BIRTERTIRE R 40°CMAE R BAENT . BESRA
R B SR, & R VT B R K A 5 F WAL B P, 3 R o ) E R
NN E S
(4) ZEFFER Iy RAGYER G E S Fro B/, —8AJLH3JLE mA,
(5) ¥ E U, RIEHMETIRIFH (1, =0) B 4EFeH FH WA A8 A& 32 /Y i KIE
EEE, ST U, dEEHGTSE, bTRERE,

2.1.4 2£ERFEH——8BFH MOSFET Fl 5 Wik B REE IGBT

PRI RIS RE S AR (T, MR E ) (55 BE o] DA, X
A LA G A H O B 284, URROR B G F . IXEBR 2, 1T AT SC I & W) AR
(GTO, Gate — Turn — Off Thyristor) , H, /135800 4K ( Power MOSFET) , 245 25 il AU 7Y
{K% (IGBT, Insulate — Gate Bipolar Transistor) /@ Fitb3s, HEI, LAH 1 MOSFET #1
IGBT AEMLSERBAHE EHATHRELBRE, EASEIFLHAHESEE B TE
odh bR T XREIES

2.1.4.1 BEHBHUMNREE

HL 3N AR RS (Power MOSFET) RiE4F R EREEMMMSHEME HEFHMHFZ—,
B ERFSERAMEE (WA) EHEEER (fl), BT MOSFET M1 1H 5 A BT
TG, FHILrmIkshsh®/), B ERWhS, W, YhTEREEZH
BT AP, WA DBEN T ST AR R, R H AT G B R R
IR AL B 2R (BATRIERF8REBRAN ) , 7B/ INDh A i Am B I rh i o) i

1. & 3588 SR E eGR4 TR

HL 77 MOSFET 515 B FH AN A # MOSFET 41, S EE 4k P WM N 74
i, fEH S MOSFET #, MW HRZH 425 N YR R% (f#F8 VD - MOSFET) ,

Hi 7] MOSFET 2L ELW, — A8 hiF £ A~/ MOSFET St i, &1~ JuiyEAR#
HeF R AR, £/ IR AT XA VD —MOS £ R4 7=/ J7 MOSFET Ff& HEXFET, EAA
NI T, P T/ F 8 SIPMOSFET R T IE I ¥I0, K 2-3a & N iE R A
VD - MOSFET H—ASJoha i 8454, B 2-3b JhHLF7 MOSFET [ H B EIEARF 5 .

S
ANN\N E& SNBSS e B

P

:i__i<MEtiJLEjk q__JE% q__E%

N

N+
T T . O Y T N,

D N 58 P 43
a) b)

Al 2-3 7 MOSFET JCiu ;3B 55 4 Fl e B E T A 5
a) JUHIATSEH b)) HEEENS



(z moRsmsmmet #9%

XFF N ¥5iEH R A VD — MOSFET, Yiwtk (D) #EHIEIEN, H (S) HEREfaw,
H#R (G) STk (S) [MMHBE U hER, BT PIEREKSES N-ERXIERA PN 458 K
BRE, BOSEZBEIASHE, WMREMERN U B E, BTk (G) B4%mK, FHitJLF
A WA B T . (B A IE R 20K P IX P A/ DB —— RS | B R Y P
XEHE, M U KTFHBHRE U, W T P XA B TR B2 B, MilifE p &Y
RERNR, BRRBEZ, ZRBEEM N WE, PN 451K, BRI 2 B 8w
PER) N YaE FEGE R, WHERBE U lE, REZRE, SHRWEBRT, WKL R,
WAl LI 1) AN Z BIMHR L Ugs 98 H, i Bt S IRIEAR B Ups B VIAISE, H 5 MOSFET
AR SRR M AR V - A FetEmE S . OTRMCE TR 1, AR B U B9 26
BRI =f(Uyg), ERBTHEAERHEESHHEROXER, FRA MOSFET M AR B4
Y, W 2-4a Fin; QUHERE U hS48 &, ROt B 1, 5 8 IR AR 2 18] B R 1 56
BRIy =f(Ups) |y = cons WTRHECFR R HL 51 MOSFET BO%i i, 4N1A] 2-4b F7R

5
60} 60F7 | Vs = &’/
X \
50f S0+ \
Uss =T,
» 40r 40 (I i 8
Z \
=] ~e =
|
201 & Ugs =3V u
\
oy - Ugs =4V J
\
0 1 i i 1 L 1 L ), [
0 2 Uy 4 6 8 10 / 20 30 / 40 50
Ugs 'V #IEX Ugs =Ur=3V
Ups IV
a) b)

B 2-4 55 MOSFET A% #4501t A 1 41
a) MAFSBEE b) il V- A KK

MOSFET BFEZ T3, AEED FAMESNL, Bkt fIE 5 M, FFEatEE
10 ~100ns Z[8], TAESZRE L 800kHz & LA, RHEHAHHE B Fadh&kEm, T
L] MOSFET 25 R 8, TRIREIE B — 2 A W ROFBE RS (AR AR ), il
VAR B R TR Upg M it it B TS . AR 4% 4 2 MOSFET #4 5 AN ] 43 B i e fk X B
BARTEVFZN AP T BB, WA T80, (3 T Ak R i S P i (a] 4
K, TERBIN & a0 B,

2. ¥ /) MOSFET % £ &£ 4

1) TWIEREIHE Uy: B MOSFET B9 EEBSE, AlnIRAR 8] iR S e K2 HLHE

2) Tt LI R A RE (EL 1 FRUAR K o e SRR 1)y . FEL ) MOSFET B HLRBIE S5,

3) IRV IALEZS BB Ry o)« FEMIIRAR 8] e S — 2 HBLFE (10 ~ 15V), TRk (] ) %
1 HLBH,



| $28 SRERIRHEAEMIR (23)

4) WHEMREIEIE Ugs: MR Z BB ZRE, —B41Us| >20V B FBAEZ R
5, RUTEMREE | WahF 07 e, By ki s 2,

5) Hklfal%: H ) MOSFET # 3 SRR Z (8] 73 HIAFTER Bl A Cos . Cop M Cpso — M
H e R AR AL R T TR A B AL €, R A C IR mMBEBEE C
ENZEEXER N

Cis =Cgs + Cp (2-1)
Coe =Cps +Cgp (2-2)
Crss = CGD (2-3)

SR ST MOSFET J2& FH AN IR AR 8] B8 R 3K 3h 1) . B ABRPTAR &, Bl THEMABRE
Cieo» TFRS RIS AL PR BTN A LR T . IXAE, FMERBUT KRR, 3RKah i B AR
AR N BT K — R B SR B LR BE T .

2.1.4.2 HBEMNIRE REE—IGBT

i, /] MOSFET BEAIKah {8, FFOCHEBE RGN A, HFE 52 HM R, 760 R
RETEERER R, MARENIRERR/D, —BROIGEHF/NIREE, RIITRHEE
(GTR, Giant Transistor) FMEAEREK, FEK, EBETHRHENE, FER KM
R, A, GTR 84 RIUR B, FEOLTF O B FRAR, 48 b XUl B e iR (1G-
BT) J& MOSFET 1 GTR & &#84, FE It IGBT 34 P& LA,

1. IGBT #9 & K45

IGBT /& 20 i 22 80 AU H LAy —Fh i R 3K 3 i = Rl A 14,
HAEEEFS nE 2-5 fin, BRAE =45 ik, 2520
W G, HEmk C Ff& % E. IGBT /& MOSFET 5 GTR A& ) K
G, WA E— MOSFET, HIvHHR 2# 6%, MAN
FHAR®S, /& FHEIKzhA, = HAH 1 MOSFET Sahzh& /N FF
SR FE R R A A R A AT AR — A PNP B R (KA, [R] A .
FHA GTR HRA e PR A S BN e e, B A A @ RAE E2-5 IGBT HEEEEAS
JI58 . RS SF GTR BA ML A, IGBT MIF M EEIKT
1 /] MOSFET, {H55 =R 3R IGBT fEH I KA T FF XM %5 F] 200kHz, & F GTR 2844
10 f5LA E, HAT IGBT 2B GTR, ARk Tl [ By S8 B b 112 B KT R i B+
i,

IGBT MR SR AR AR REARE [o =f(Uge) AR V- ARMEL =f(Uee) | v,
PR, EARE AN X BE 4 5 S MOSFET 342581, 24 IGBT MR G 5 & 5tk
E Z BB MM Uge =0 B, SERAREBH I, =0, IGBT A TRHWPIRE (fRIFRETA) ; 7EMHR
G 5ES E ZESMn 28 K IEREHEE Uy (—8R S5 ~15V), IGBT # A F#RE
(B&), BUgKT—=EE (—&2vZESR) B, I,>0,

2. IGBT #) £ &4 %

1) BRESREIBEE BUqps: P T2 TERE, X2 HE PNP &% T
REAR3Z o SRR E 1Y

2) BARERWABR [y BIEE—ERER T EERER I 1ms Ik T8 &K




BREL Y Tep o IR 7 S B ARBR ML 139 W72 L E 25°C 5% 80°C 44 F e 1
LEL T

3) AHBBRINFE Poy: FEIER TARREE T RVFHIBRAKEBINR,

4) SESRIVMIRERE Uy o : SHHME S RIHE (G—E) WIMEI— MO IE FIHFE, 76
R R AT, ST (C—E) RO RIEA TR . R M7 S A e
FBUNG, SRR R, eI, WIERE RS, X —HHE A ICBT I Wi AT
B,

2.2 FSAIDRBJBUBIIRE) SR B

SEBRAGH L AR g Rt . IREhER SR R . IR RS s A
EANTRGEMIL, WahZnBBE s R G H h ERIES, SURBKMRERE, WahRT
KASF ol X, ERERNBEGSERREMITR, ERFERTHRSPES +EE
BIVER ., BTSRRI LB AE L, A A FF I E5 10 0T 3K 30 28 19 1 BB Z R AR A
M), HLRYAGIR Bha8 43 ok o O sh BY A e SR sh R B Ak . | I SR 3 Y 9K 3l Y T R 64844
FA SCR, GTO #l GTR; H FEIKshAIIK N 4 Th R FF L4844 =2 H MOSFET, IGBT M SIT (i
R fRRE ) S5, (EJLF i 9D 2 IF L2504 %5 3K 3h 28 i) FL 2o 5 R e BoR B2 — 3,
B 4F 0K B % 07 EL A W o B BEPR . At 22 1] e SR B AN T R K T RE

PR3 SR AR R — N SR R R AR R AR LA R D F RS, REMHRBERAREEE
. W, REBTHEERE, FHERSPOAPEEFEEGSBEE, JRE, S
G2 P i SE IR T RE

2.2.1 REAEMEZIKINEF

aulflE (FIFR SCR) R RUm A r, SmmE R (A) SHk (K) ZI[E
EfE. XTIH% (G) MibnReKr i i e, ol AR, Bk, & WE AR
SEORZ . Ol R kb e A 2 8RR g — e nf |]; @QF R aTREREI -3
FHaiH; @R B R AETRE,; OfAESSRREEMMVRRFRE .

WA SRR A A AR Sk v AR FE AR P AP A, X BIFP O S AR
HAESSABUN, FS B REESRE, BRETI/N, ECEMEaSREA RSN, it
BORBAMSL BRI, MKSZ E S R E B8R Bkb R RS R TIRA M, FTE
A0 3 L BRI PR B A A I AR IR, (ERKAPAERAS — . KIS S 0 25, = A x4
w A TR, BT LR,

BBk PR AR (T) MSEEHALR (TRA) LMW ERZFWAE 2-6 frn, i
il R gk A B b5 Sl T AR R, 2REERRBOREHRSIEES (T) B—K
0, fik i F 227 FE AR AR B B RO, el PR AR VD Rtk IR 9 L 1] K v R O
I SRS AG S ATR, AEHas 8 — IR GE4H R ik i 2 FF 0 A VS fngk
T ARE VD W EF, By Ik AR A,

P 2-7 Fr7R g — Tl B A O rE R A 1 B 3 A o (R B DR B L B, DR ARS AR Hh RO
H (LED) FDGESAE (LAT) AR, SRS 1M e R EHE M Ta ke, X



8 SRZAMPEEABHIOR 25)

Ak & ko b 8 e B LED S, HE RS A LAT S8, LAT ZMRFEHEHE R, =4
I IR ik A LA I ok A SR IR S, BAR, XA LAT @0 Z0UR A7 5 g fih A & W1 — RE RO TR I

-{-UCC—ZS > TE_\éDﬂ
Y vs 1 s | ‘I U L R, | iRz
R

1

I

T
~
E’Z
~N

] TRA 4 = | |R3
h b i3

P 2-6 3R FH Rk 7 i 4% B 75 ) 7 W) 0K 50 88 B K B L Bl 2-7 RADGCHERES 255 B 60 & W B IR sh 3%

HAT, SaMEEZENHT AC—DC AR FR M AC—AC M3 M A EAS, &K
F Rk RS AS AR E AR LAk . R Bk, BIInE A KJ 8 KC R 51 5 9 8 4 A firk & 3R 3h 4%
] KiE R R i & BBk, BER/NEBEEINEARSER, ESBRIATEE,

2.2.2 IGBT # MOSFET 3K zh 3§

FE JE 9K 3 A DU B SRR (GTR) A[Rl, ) MOSFET #1 IGBT s84F 8118 (G) 9
BEYI G MEEH, MARPIRA, HmEFRERNE, 7EREST R/ NIHHR B R
SEBLERF AR (0 RS, (Bl T X B8R e 8K, 7Efih & 38 9% 18] 75 22 52 OV
BT, M EEES RERER, H5 AW MOSFET A4 RE Tl ; [FH, XBAf 25
RO AR R A BB , BRI, CHER AR A OB , R AR DR B AU %1 (0 A AR S 3h 48 BR N B
AHERAWBEE (ns ) S, FHERERERKOMRIER SERNES (—BHF +15V,
KFHE mA) A EETHEE (—8H -5V), LMRIEBER 52 BT SRR B 2 i 75 H 3%
RO

2.2.2.1 HE7/ MOSFET 8B40z ER

GnRTRTIR, MOSFET 2R thef ERVIRZh 88 0F, BATF AR . @5amE. Aakl
ERAY., ETIHREFRA; HhTRARETRER, 2xfE S MOSFET KRG 1A 2
Bf, SRS #XIFCH#E, B ) MOSFET MR AL BE AT F _RAMR, HE
A S R 5 8 el TR B8N Y e 5 S PR A T R IR KR 225, SE R REOURS B2 /1 MOSFET
KR ARE C,, MRS B PR R E I8, PR b, — N1 MOSFET i 3h75A 2k
ABRK C B C, ,/HE, FrLAMKshmgittmAn, A {UERES /) MOSFET & KA
R, WA R E WS i B E T L B P B AR, X AT AR SR U 5
B MR AT Q¢ Z 1A AR HI R, i fapAr ik i 2 AR 3, NP 2-8 P, ARCEA N

AQg
Cie = AUGS (2'4)
9K 5 L I A
A
les =% el

e A SR Bh Th



26, FEORRBSHEIRA SR

Pdrive = QGUGSf (2'6) 12 |
y ge_ & Ups=180V,[
WA 2R B — SRR . L /
AUgs 1 _1 (2-7) 2 i Ups=720V, 7
AQ; ~ AQ; C, 4 o .
AUGS g 6 / :
B2 0 A R A P RO -
ME 2-8 BT LAF i, H 5 MOSFET i #% e fir
FrrEfh R 2= /0A 3 FRARIBUER AR (XA 3 A

[FEEARABE) . O0—a B, #F AU/AQ. 0 10 20 30 40 350 60 70

R, MEH C B/, HMBES FTH; @a—b TR Qg/nC
EEB, R AUG/AQ, AE, MK C, H TS B 2-8 AR ER AT
K, THEME;, GOb—c B, £F AU/AQ: t 0—a (FQA11N90C %)% MOSFET)

B/, XTRE C, e 0—a BEK, Lk 3 BEXT R B
WA A S . 0—a BB H far %o B T 5 38 2E 38 30 (8] Br 7 B9 8L AT 3 a—b - 65 BEAHR B8 i
XL TR Ups b8BT BEATTR I ERAT 5 b—c BpiR e £ X I T 56 b 408 38 391 ] g el 77
AR, WRYEE 2-8 Fras 45 ARk B fo7 A BB AQ FIAH . 1Y 485 BE AR B SR A ffE] Az, EAT
LAKE W 138 1 4% B v o7 ) K B ElL R
Ig =é££ (2-8)
M, FTARHETHE H A5 Bl B 00 3R 156 5 5L AH B 3R 3h H 37 BE 1 A 3R Bl e 8%
filtn, #-SK FQA1IN9OC HH f1 MOSFET, EESH. WHRBEBRT I, =11A, WK
REHEE Uy =900V, FERINE P, =300W, TAEHM*R f=1MHz, HMSHB LT, iHEE
XiF 5K B L I R
7 58 JER B[] BY , H3 /7 MOSFET Frds IR sh B3 M
I = AQc(0—) _12nC
i td(on) 60ns
# EF. FRERTEBE, H77 MOSFET B AISK 3 e i N
AQG(a—b) _ AQC(a—b) - 23nC
8, t; 130ns
FERCWTRER B (8] B, 3 f MOSFET B 5 RO BK 0 6, i 4

AQ¢(b—) _35nC
tof ~ 130ns

=200mA

=177mA

Ig =

=269mA

I =

LI )
Py =QcUcsf=70nC x 12V x 1 MHz = 840mW
TR ERR, ERITR RIS BRI ME, B LS BRI B B E A —E
MR, MIELREE, —BE 1.5 ~2 FHRAEHRER,
2.2.2.2 IhE IGBT 4RI ZHER
WIHTATIAR, IGBT /8 TH IR Sh AU, X 9K 3l e % 1) B M B oR 3R 5 1) % MOSFET
HL, X IGBT #8409 338 . WK s, ZRAGHMR AR FHH (G—E) Z I8 455N iE



: B SRIATRHRAEMAR (27)
o] L AR [a] B, AR B R TT e R [R) A SR sl e B 7= A, 4258 IGBT SRS s BRET, WAZ%
JEAH Th B8R P SC BT X A FE A R/ . B FRL T A SO B B | D FRLRR B B B A% B
e B S R S IR L JR Y DD RS ER . 1 T IGBT MR —& Sk MBHHTAR K, R FHE
KA, Xf 100A LAUFH/h) 3 IGBT vl {# MLl MOSFET #8F A3 shE AR, BT IGBT B%
AH AR MOSFET 3 A, XF IGBT iYW £ o i A1 5K 2h 2 3R 2L H, MOSFET 3K 2h 8 % &5, X
IGBT 3K 51y o, s ) — L BE K 2
(1) tHHRIKzhe RS Ml & IGBT Sl AT, IE ik s e B 5 1% % K, fif IGBT &b
FRSMWARE, HAESHFERZE R/, [R5z B 6 58 B s A G R . ZEAE T
T, REE AR IK 3 B N I AE 12 ~20V Z 18] YR E R A FES, IGBT Ab FREriRE,
(B2, N TRIE IGBT 7E4E sl —& SR a] B dus/de H 1R whdi B AR 37 5006, 3 3 ZEMAR—
EERIERE I — R IR E R, SRR MR A GBI/ D W FE . $Rm G, RInR/E
REZAE - 15 ~ =5V Z i),
(2) Hts AREPH RoIEFE 7SR B HL B S on 2 IGBT i 2 18] 58 B 24 it s A LR
Ro (XFREHJEHLBH) , BENHEERERMBARAIER, X IGBT IKBNHYEZ, IGBT i) F#
KW B X G—E Pidm AR TR SRR SC B, PR Al R A BELJE B BHfE X IGBT MY 3h 4
FetEr= AR B, F PELAE /N AT bR AR i 2 %) FE R R B, AT k)N X B ) AR O 43
Feo FTLA, BUNOMR B BHIGER T 284 TAERPeEtE (Wbt du/de R THE), HE
SERIEE, B REEARSZE/NR S |, JFn] 68 B G—E Wi H 2 -5 MR 5 | 2k 1% 35 A= J 8=
AR,
(3) WHMRIRENTHREESE IGBT b FEEF RN, &7 4 K #IFTHFEIK 3l B IR 1 2
K, HIWREZMWMRIRSEEEIE . ffWERENZEE AU . MRS HEE Q. I T/ERE 1Y
-2 R AR S N S E 2R )
Ipgg = + (AUgs/Re) (2-9)
HL IR B Th R
Piive = QG UGsf (2-10)
2.2.2.3 HE 71 MOSFET #1 IGBT 2514 3K 3h 2% Rz Fi 3L 61

FERAZF LR EI ) MOSFET ., IGBT #$44-3K 528 it SL 1 37 FH S2 451,

1. TLP250 />3 F 38 2h & 38 & 5 A

TLP250 J&—Fh ] B #:9K 30/ D% MOSFET 1 IGBT BT R EDGHARA 284, HE KK
WE{E IR 1. 5A, R A% PR B SE 2L 2500V, #EH TLP250 YR A& AR BEARIE T ZhZRIKBh iy
%5 PWM ik 5 i il 4 ol eb i 4 mT SERR S, BT RCKR, H& EHE K3 MOSFET #I8E 77,
{0 2 HL BR AR I T B, 2R 20 W) B % PSR B R R 5l B B TLP250 2 8 I3 3%, Ea A
F 100A K LUF f9HL 7 MOSFET 8% 50A B UL #9 IGBT k3K zh,, TLP250 & B & LA T4F
fiE: S AB{EHEIAN SmA(max), BHIEHEFRHN 11mA (max), HIEHEEN 10 ~35V, FiliH
iR £0.5A(min) , FFREFEA 0. Sps(max) , AI HFXF 300kHz LA T FF X484 0 HHIK 3,

i TLP250 H AR sh a8 an & 2-9 fs, TLP250 #iH 2 —X ik (VT,. VT,) 4k
F14) HE 400 o3 i K L B B £ D S5 AR 3 A B L B, TT B R 9K B HL S MOSFET 2 IGBT #% 14
(VT;) ., EH VT, | VT, 4 aEs s IR EORR R, R, C, . VS, ANAmEMRS B, f
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T FE ) /NI TR B VS, 20V

o R, — M VS, & gl 4& f]Rz

51VRES; R,ZMRFAHM, R, ;—chcc f‘] VT, |
CoRPERERA, Ry BWHMERE N Y g WGI::T;
JEHLBH, VS,. VS, 452 —4_INC GND}-2 _KVT R

it B ERPEREE (—MK " s Lk i
+15V), N —[—Cl AL |/

Y2 (IN+) AR

HERE, VT, S, VT, 8k, ’ 2-9 TLP250 4 A% A9 5K 3 2%
K ZhAE +20V EHIEW L VS, FAMR 5. 1V J5, DA% +15V = e3R8 MOSFET (VT;) S6l; &
Z, B2l (IN+) SARMEHEFR, VI, #iE, VT, 58, CHEEEHN C, 2T KB VT,
HIEMR (S—G) [AIbREH, B EIER C, , —S—G—R,—VT,—C, _, IWLEFHH I <0,
fd VT, (9 S—GC P AR Z K S REHR K, & VI REXH, 188G U8 VS, kL 7E
~5.1V, f# MOSFET 4bF Al §ECWRRTE

2. THD680 3R 3h & sk 4844

IHD680 /& CONCEPT /A 7] i §h 93K sh # 57 MOSFET X IGBT WP O E A, BN
KMk AR R, BEASEMRPIIRE, vTLATE 0 ~ I1MHz A 53 330 Bl 9 9K 3 B
sEHFRY_ L F P H IGBT ki 77 MOSFET #8544, ATt 8A fyuE(E i il i, =M KThR
IR Zh A HAE £, Bt CONCEPT /A8 H 2SDxxx, 2SCxxx % IGBT AR5 EF =5, &
PR 42 1Y IGBT SR BN A$AL R 7S .

H THD680 £H {4 #4 A SLRYBR Zh 2§ an P 2-10 fs, B — HBBFRE . DUh 3R 3R 3h i i
RN, THD680 A FES Y. FEIERMIE] ¢4, =60ns, FKWTIERFIE 15,4 =60ns,
ML oI ¢, = 30ns, HLWE T B E) o =30ns, WEMEH AR 1, =8A, TIEHEEHE
12 ~16V, i TAEWHE £, =1MHz, 1 THD680 £ i A i Ik sh 2% A R ThEE5E % |

VDmz2 VD
R m22 m21
HD680 ME2H2 ﬁrﬁ—%—
Gaf22 M
High Side 18] N2+ Ref2} 2! LIE
17 20
1 IN2— Ch2
[ ; ye 23 - - /NVSem
Low Side INI+ = |_(:‘522S 2l 1 ZRVSem
Bl - G I
A, oo TR gn,
T, £o|22
:[70ND s R, VDmi2 VDmi
i 15 e T
HSVE— 502+ Gl =¥
Status Output2 +15vl SO2-  Ref1[32 L5
31
uSOI+ ((::b: 34 S 8 VSena
Status Output] —— SO1- s BEPN 2 L ZRVSeq
35, T 1 [ulem| s
R COMI i
£1133
| .

2-10 THD680 48 14 #4 n /Y 3K 5h 2%



8 SRERULHRABMR 29)

WEhaE fag . TAEMREAMA, EMEESR, MDD 300A Pk KIhZIF 4854 nf 8
BEEAARE, FEHAHE NHZR,

3. IR2110 3K 3 & mi, & %

[R2110 42 IR 22 &) #E 4 A 8 7 MOSFET A1 IGBT % 3K sh 4 s B, PI#RFH A 25 Th fig
Wit TEFEE, ATUERNRMMERZBEREARTRT, FReTRsE—FE0 LT RE
MOSFET, BA# MREZENAEITIEE, B IR2110 AR BRI MAE 2-11 iR, B
MEESHT . FEIERBE ¢y, =120ns, RKETIEREE] ¢4 4 =94ns, HHE L FHH

[8] t. =25ns, %“ﬁz—FKﬁﬂTj‘l‘Ej t; =17ns, “&{Eﬁl‘-ﬂ HL L ka =2A,

E2-11 %, VD 2 B% &, ¥XH

Uce

PR IE L+ ns, T ERAE 500V DL_E B R o110 s

WS MR Cy R A, R 0. 1pF ] i

MR A ¢ RBHeE, RA— | VB Bve
0. 1pF MBIRE I AR — 4 LpF o N 0un Hor |
REFB A3 VDD, VCC ABIANE e ulo vl B
MAYOE BB Uy MRS R veeP

Uee, ENFEA—A 12V dIE, i VB B2 "™ e 5V
R RS, AR R sl TG Avs,

VCC BB IR — L B, 3RAE X b F X <

B (VT,. VTI,) WPEEEs, ZEDER
71 MOSFET ¥t 7™ A= /9 1R T 8 FE 2538 1o T
MR Z ] K R AR B, SEMREAEELSE, WA VT, . VI, Wi Z 8 & A —
H 12V RBEE (VS,. VS,) LIRRMIHMHIREE, fR47H 7 MOSFET Hy% AL,

IR2110 MUt A BEZHEARLH TR EME T, 8T s R —8E M L,
TEEAH H MOSFET, A &R B/N, ERBER ., iR, WIRKHEEHS, JMRY
BN D, SHEAME, 5TER, BRKOARRAREEAMWE, R3NP KRR
FROFEE, RN MTER, 76 S S Wi 22 5 3Pl AR T, S siTh B EH R
T, BERELTENE CHE" EHRIE,

4. EXB841 3K 3h 4 & & %

EXB841 £ H +/ARI#EH AR E R IGBT & IRz ERERBE R, FE/FERN. KNE
BHEGR/NTF lps, B TAEMIRE 40kHz, NERARECHBEEERNGFESRE, $£20V H
PRtE , MERIRAA IGBT B9l i Jit Ok 7 Fn o e FE A I 4 i D ks LA ok ol 0 3 B AR G T 2
fE, WA IE IGBT 78 & Wi A dizde i KA IGBT #84F — ki %F, SEEHHIKA
YR, BT ERRAREE, EXB841 W EM B H N AT CHEE, UPS, #1f&3)
Fov oy Mz SR R R St IGBT 3R 3,

EXB841 P HBe % M AMIREREN IGBT (VTe) MIbRAERRLL (& 2-12 Fin, EXB841 H#iA
fFEmR, SHRBAFMAISY B EEEGIIHR; BORHShEHREBEEF S0, VT,
VT,. VISFIR,. C,. Ry, Ry, H ISO IR FEIH AL TLPSS0, EMEEM, VI,
EHEG, VT, VT H S &, SRR 2E VI, VS, VI;, VD, # C,,
Ry. Ry. Rs. Rg. C3. Ry, Ry, C, %A AR, &1 8Lad o 3 K W 0 KE B £ 37 2y BB

B 2-11 IR2110 4 A9 SLRI DR B 38
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EXB841 i) 6 i@ #M s — %% VD, % IGBT WERH (C), BAE RNk
Ucp TR AR AW E R A el e B SV LR SEHER S0 Ry, VS, Ml C4L iR, B
RSN IGBT 244t -5V B/ fwE, BT A A GRS 150 24t Bl I

VD,
6 Bt -
- - - - : 2
Rsh h“° VT, th ¢
EXB841 R [J&s 2.2kQ ! VT
] D 3 R 9K % v,
| 10Q 1GBT
A (VT R; ot SZEVD1 Vs =
KVT, —
B &QV&VEF
== VS, l
15 R, C2 51VE L)
>— 1SO |
. = & ol T5ber T |
1;— TLP550 &Cl 1 [2 Z
- i } - ; }

Bl 2-12 EXB841 P50 B K SN LK h IGBT MR uEEL

EXB841 ) EEHFmdnF .

1) HT IGBT il % HAEAS 10uws FEREE T, FTLATE EXB8xx RFNIKENA% N IA i i
RIPTHRE, SCHL s AT A GER AR TIEE , ANSRAEAE ST R, BRBhAS A 5K SC iy Hi o i 5% 3 %
W IGBT ( XHHFEEETRI/NT 10ps WIS TRASBIAE) , MIMARIE IGBT AR, 1M fn SR I b ¢
WA T A L, RIMEHE C—E thZ BIF=ARE K du/de HETFEIGBT 5,

2) IGBT fEFF R B T/E 1SV HEREFEFFBE, BFE—1 -5V KW
HLHE, DA G o B B 1 28 E RS #R I AP A9 R, X R e R 34 ] F1) AR 20V
Thr e B IR R RS R VS, TR Bh a8 R =4k

3) M 2-12 ATH, JEHIEAE 1SO, AR ER VS, 84t 5. 1V THEHE, BARFLTH
#%, {5 EXB841 Y 1 J§5 IGBT ) E #i%E#:, 7 IGBT A Bl B KB i sish, ™
HIRTAREE, X TCEEXT EXB841 AIFEZATAR], A4k, M EXB841 NEBELHIH Bt (PCB)
SRREL KT, HHMAMNBEFESIHBRER VS, WELBK, mMHEMRELH LR
(VI,. VIs), &% Tk,

4) 1GBT il FISCHTHT, F8EE VS, 5 2R IA B EME R rpE iR, H5b, M PCB &
FRELRE, VS, KPR R B4 945 EXBS41 (19 1 A1 2 0 b, 7 Schren IRt 5
PR E, WA BRI VS,, T3 EXB841 AEE4kEEfH

2.2.3 INEB[BUHRIFBE

1. d 8RRy &R

Aof AL AL PR 9P R R AR B B PR AR L B E AR, B ROME AR B R R B T
FERFAASRERT, SERERAENERS . OIFRERRERIRE R, Ok
i R Bl L B B B T TS R AR B . D th BB R ek it 08 UL ; DRl
et o 2 | AR )t L O



PEHEF 1 MOSFET #1 IGBT ML AT, FoKHIR RVFE— R 2 f5R 8 E TAE R R
{8, IGBT faifid B A 6] — % <20ws, Hi ) MOSFET foi/fict e di i R B/, % 83| it e
DRSO FHAE 4 CRAP A B RE IR Bsf (), AT JH SR o i 0 A 0 P L A R BR (— M P R A R
fr ) MR B ER AT REIR (—MRECRAMIER <1ps),

A LR LRy IGBT 5% MOSFET & FHIK 3h 48 il H I i 1+ B AR 37 T 6B, 21 EXB8xx
F5 ., IR2xxx R¥|, 2SDxxx R IK2HHE A B E A o BRI DI RE, 4L TR E A
Wit A TIRERTBEFRENSITAI RN, BT EIRshd S i B iR o RESh, AREE
S PR B IO 78 A R A LD 3 e S AN B R [ A A T R

HL B
e R T R S £ R N

. VT, L @
i &N E 2-13 Fras, & _ 3 3ﬁ[‘m =
HEATEE. O5HARK Ao &g W@ levEgzwm
BRI, AT LUK I B i u, ¢, AVDs L %ﬂg ;%
BR300 L B A QI K el b e Vi K
G ] B L @ g &g ; 5 :

AR AR K, BRI 1 28 [ - N

B P B R A B 2-13  HL PRI AL I 25 O RO 0 i

L ; @58 —HIGBT

R, A EERIAE— IGBT MR, HERMBERARSRE . iAR/, —BINEKRE
BERESTHEL2ERBEON TS (WM RE) PRA, L %5 e &
MEAN G EHITHS, BE, M TFH/NERENEFEER O, @/,

2. it BRI B

(1) FFRIBE5EMEHEESH  IGBT BIFF £
BFE] 294 1pns, MOSFET BYFFCHTE/NF 0. Sps,

#J MOSFET /NF 100ns, 4 IGBT B MOSFET H il A% i A
WY, AIRAH - dizde 7224, BT ERBRAHL
FFED MR, NS5 REKMRIERTE - Ldi/de, §
W 2-14 for, XAMREHR E S BREFERBESNG
PR E U,,,, XK IGBT ) C—E @14 FrL4s L umt i b fE sy
Wz, RRERERA, ATREMEEMNEH U, #

A s &4 TAEX, A dus/dt KRS RRERF1R T,

R oL B B R A A e R A, Yl R eh iR EH I AE
A ph e B, MR du/de BCRAIBOF XHARSE, SRAMRE R4 m 2 ri i i, mI i ) MOS-
FET 5 IGBT TAETEACHAR M & & TAEX IR (SOA) A, [R) A48 56 7 G I ] | i 20 FF K45
Fo, MARRERBITRE, TRt ReHRATEER L,

(2) BLAVGR PP WCH B S XA T a3 R = AR ) dus/de i R B H, FEAREE
FEZN I S A4 L 00 st o % o e B BE AT, R R B AN 2-15 FiR, #E 50A
LUF /NP N S G, RERHATBHE C, (—B/NF0.470F) FHEBER RFFX
arlF i S REERAS R AP A SR PR, F SR A 2-15a TR ; HUZE C W HL R eI 22

—Ldi/dt

UC €

U, cesp




(2 mmompmsemEr w3

W TF R TN 7= A B A ey T T B R, FF LA SRR TE U LAGE A, MIF R T —IK
FERT, BEANMEEET RENITRERE, BT IFRE A S, PR/, R e i
WEAEE K, TRER FF R W B R B RN F7, [RIBS 8 mFFOCHFE, Bk, B—HAME
e B — B GE BT S0A LA B9/N2h# MOSFET 5 IGBT FF 884, R B 1 FF 36 2844 5 i 9%
], BH e A T A A L T P R B, XA R KA LM (50 ~100A) i H KA
P 2-15b Fi7n i) RC bR e e B, AR PR NIE MMk C AR R MM R, ,
BRI & —4, Wl —DBE LTSI 4, SRR E
BERE KPR RS, YT ELUB R M RMREITH, LRSS Hr BRI S #E X 3
R, RAu/NEWE R SHFE, IMREE C TR EE, AR E R R
VD, 5 C,. R,—EH RN 2-15¢ 1 d Fi/RE) RCD S he i,

(3) Zwhgd BTSN ERE LUK 2-15¢ A1 2-15d R, 434728 e B i T4
JREE, WEMALRLR BN L, HBREREHRFTER)E C, FMRSBEN E,, TEIFREF
VT KW, STELpEe R L, Wit =4 S s # L, dizde, {FE AL b ) BRI L IR
XA F RGBT VD, X C FEE,, # C ARl MR ENE, C, FMBERT
Ey, VD, kG, C A itEaEES R XTHRIR E B (FISHER) .

I e b dbe
JE%CQ J;:I Cw g

a) b)

T
bs
)

JH Ly W@HQZS K ZSQ“L R“Jé ZSQfL e
VA Y VD, < <
Rsi Rsz VDy VDg
VDo VD
Jﬁ & ==Cu JH £ —=co JE zvﬂ% Rsz_iﬁ ZSL@% R
c) d

B 2-15 2 riolior B ) BB 5K
a) Bai C ZEmI b) RCEMRIKS o) RCD ZobWles d) RCD 32 Stk 4% v sk

T VD, Sl BFE A IE mad R, PR AR RMIEMEE, IN7E VT 28348 C—
E Wi, HigE{EHE R

$=UC5+UD5 (2-11)

o dt

cesp =Ed _Lm
Hr, VD, 7&SZH) I [a R

UDs = Ucep _Ed =AUCE (2'12)
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7= I F P AR A D R R [ B AP AE A LR L, AR TR G VT KWt R Ak RN
1

Pin = Lol (2-13)
BEET, 2% vpef BRI A RE B R
P, =%cs( (2, - E2) (2-14)
RIERERFIEER, SR HEBERIKMERS L REREM S
C, (U, -E}) =L, P2 (2-15)
LR L FEEE 2R C Wk, WA
csai (2-16)
T

WHE L, =1pH/m, I, =21, (FEME), U,, =0.9U,.,; E4 =400V (X F3H 220V L)
o Ey =700V (323 380V LK)

X 2% e BH. R BBUIEL AR B SR A 2 F R A ST, € AR R Y 90% H for i S s Bt BHL{E
/N P B Al BER , HF BGOSR R ER, I ER N, R ABUE N

1
RSS2.3CJ (2-17)
G P A M ThFE SPETTE, FEBORTHBM N, FFRMBRME AR, Thth

T E

L iRF
2
X (2-18) o, R¥ 10 ZHPH R MWINEME, LIBFRE S SHIAEM; f TR,
A i K PR E b il /)N [ %43 A b, JET o A O R B A 2 0, i A 2% e A e B {6 PR B T
YRk R CER T, BAELRTREE B . T8,

2.3 HRTEAR (PWM) 2HIRAK

Pe.=10

(2-18)

ok v B e RT PR BK SE I ) (PWM, Pulse Width Modulation) #HlHi A, 2%k
AT RBI BIBOR , B 0 — R 3 bk o ) 58 BE EAT R, SR F RO ARG T TR E A B
(FRMEE) . PWM R BRETEGFEAR, 2ERSHNERERLI PWM
IG5 . PWM I il 5 04 551 5 A 32 e, 0o e U540 R i PR ), R b 4 (0 e YR B S i,
R NBETFEANERS B 5E HoEEHA,

2.3.1 Hif PWM =#HEAR

HHAERA B TEERAS (PWM) 2@ YRIF RN ER, BiEEEREE
W IR —E . FERERT AR I Bk vh e R, a8 A 9k v e R ) B BE DA i AR i E RS
BEA—FPOhRAERE R, EHR PWM T ZHF DC—DC Z5#e, NPV ERFTERE, B
FF AR MM AR, AJ%H GTO, GTR. IGBT 5 HL /7 MOSFET % 415 %1 28 {444 5 bk nh
T BE VA28 ) E IR,
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REEES T ALE)

] 2-16a MR LI PWM 258088 % I, SUBR Buck 5828, HLM iR u, A —
AR, BB B 5 PWM 5 e
fro W VT HEAEIFL, VD HEH —
WAF, 76 VT WIS AR o VT e 0 —

Uy

L, SIS VT S (1) _— =) A S .
W (1), FTHHASEE U Ma VD2 ﬂ[h
FRKTE R 1, RN T R i it & P P
B PR uy, WE 2-16b iR, - *”T—ﬁ

B e =0 B2 VT S AL4E4% o —
BB, NS AHE U 2 ns 5 b, B 2
SRIG VT W o, B BE, o aod M 1 3R Fl2-16 FEREAYEN PWM 25 28

7, PR S L2 A VD S, T a) Buck ZBHMAS/REE b) HiliBERIE

SRR 4, W5 SR A s A B w BB N 2-16b Fr7R 24 o /il R A Bt Y P i 2,
B e ) HME N
1

fon t,, _feyy
U, = | Ut = =—U; = U, = DU,

on

(2-19)

ton _?_gll
¥ =£0n +toff - T (2-20)
K, DK PWM B S, BURRKM TR ¢, SURERCE Dy, wTSCBUX i i Ik U, BO9E
2. MK AR LR E

WHERBEHRIMT2H (H A M

W (TR Pif, H ARSI 2-17 FF T“

R, B4 MAREE (VI ~VI) R egemeeees ] -

A ANBIFBRGER B (VD, ~VD,) M o ¢ oz oz | YD,
SHFR PWM A, fERER b, Aol L [
R, BHEAMERABR=R, TR T 7 Ll
TR T WAH B R X U RS, P (o T e AN
NGRS, BRI | - | L, oo o il
(COM) i5f7. WEhMI %M, /g © T 3
SRR IS E R, T E N

S TR H 5 PWM ASHi3S sk i i

e 2-17 iR SR N PWM 28828, H 4 B84 VT B9 RS P4, VT, .
VT, #l VT, , VT, AR X EAME R FE IR S, (o B9 20 25 14 F 30 i sl oG By, R EEAR 3R sh v
Ubl = UQ\ sz = Ub3 — Ub] . ﬁﬁ%%gﬁ: (VTlﬁ VTZEE VT4$H VT3) E*r‘ﬁ‘%, E:‘F 180°
S, SLERA T, bk E BT A R e S, SRR CEET MM, K
B 75 B G oW e EE T BRI, BPSE ST Tl AR 5 A RE S L e & T G By
g, AR BREAI s T, LAERCH SRS Z B A “FEXBTE]", X [E
B T A4 ) 38 FE R FOCHr R &R s B, — e — 38 Z A 2 ~3 £,
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H B o AB Z R Z,, & Uk 0

&%ﬁu@ 2-18 Fﬁ'ﬁ:\'o VT VD, VT VD,
1 VD3 1 VD3
1) ¥0<t<t, B, U, M U, HIEBRF, A Vi 7
SRS VT, VT, A S8, T U, M U, B > ¥

HF, VT, VI, 8k, XE + U in7E X AB ok e L] L
i, Uyg =U,, TAEEN i IEERE 1 W,

2) Y <t<TH, U, U,EHHE 0 -
F, VT, f VT, B 1k; U, Uz ZIE, B
VI, VI IE ARG B Ril, HERBREERE .
WAERERIVERTTT, MR i W% 2 & VD,— U,
Z,—VD,—U,8iE%EH, VD,, VD, Wil & &
Weff VT, 1 VT, B C—E % 7& % & &, ot o 7
Uppg=-Uo UpgTE—TRBNERRR, & _ul
WSt R Uy MBI i, BEIE A 2-18b | | .

" o LA LA L
F)fmo 1 I 2 |1 : 2 11 o2
3) MU RIE. MBERELR, S O eeSe—
SBKE H A PWM s B3 75 7 4R A R A .

HF, S FiEdsh, Tien@sch/Re E2-18  IURR PWM 28837 i L FE A i J BT
KN, AFHBEERALTF CCM T4, ®iH e iR o VIRSESEE b) ARz, MRESRREY
s, H gt meiEs. dR R KRE, Wb EREARNIEHE, i = i, ER®
TEAR TR E R 152 B, R2Z, BREAREERAE, 2B HARBE (i, = i,),
TAELE 3—4 [, i, — R FT A 15234 FRE, H1, 2 B THR
GNRGATR, BBANIE; MBS 2 B FRERE, VD, VDy#IE, X U, = Ui E B
Bf, VT, VT, AR5 98, B BRA + U—VTy—Z, —VT,— - Ui 3 Eg, HE
Uy, = Uy BT, VT, H VT, PR 5 ST, e 3RS 50 BB 4E 15 S 1] #1300 )y [B] 2% 3 %% A [l % 4,
B fE I VD, —Z, —VD,— + UM A EIESEN . AR ER N, KREE 2-17 Firt i, 1
4 [a] % ,

2.3.2 IEXERRERAS (SPWM) #=HIBEAR

1. SPWM A& Reg X KR

IEBZ Bk e (SPWM, Sinusoidal Pulse Width Modulation) & DA% H B8 A IE X I AE
R AR A IR, USRI EE RSN EE = ABENBRIE (Carrier Wave) ,
F: 49 52 3 B AR ] B9 T 3% AR R A ( Modulation Wave ) BXFRZS# IE5% T ( Refer-
ence Wave) , M4VARIIE v, S o, MK, H 35 2050 2 0 28 28 7 3¢ 8% 4 9 8 F1 %
BT, AT AR5 7E IE 3% 8 i I A4 A PR 30 P 2 P 78 P 8] FE B9 S5 IR AN S S AE TR R T I .
J5 3 R B OE WA RN, K E KN n Sy, B— R B EAUS A N E AYAE
ST, fEn MERMT, XMFIIRERE SRR IEZXRAMPERETR, X
VR 7 ARV IE 3K B B SE R R, X R R B (4 4B TR B FRAE SPWM B, HTMAARSE HE 4 2- 19
BT 7R
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2. SPWM AFIHEH K e A KRN

(1) FEZBPEAS (SPWM) HyHEA Rl e
BREEEN  H—H%50EA %5 HEIE bk RVAVA PR3
AU SE 3 B A B R IR, AR 4 BT L T

[ |

|
0 Tj I N o
% SMBBOCT 3 BB, wp || ' ‘u
(2) EIEHE BREEREIE 5% 2 i fes A H I—I t;d
ST B, BUBBHPLARESFHEA © ol
HRBKPRALE, W 2-20 iR, B, K B 2-19 SPWM Ji oA

HRNFRAFRAKPER S S RAFE
B4 IE 7% 0 T AR A8, HC Rk v 5 B R 4 IE 5% AR AR 1k

(3) ¥ i 2-21 FiR, BIEZERIE u = U, sinet B 172 J2 R n 6, &
B NPRRRITERE R 5, . AL EARNAK 6,, WREEHEAAEEEN, 53

8.Us = [ U, sin(wr)d(at)
. (2-21)
= 2Umsin3£sin£—l
X n BWKRIA
. M
sin 5~ ~5 (2-22)
Bk (2-22) fRAK(2-21), &
5 U, . 9
= Tsing (2-23)

M (2-23) AT, BKkebSERE 6, ¥ HATEER O AL B AN A 6, WIELM R,
ok e AR AN A T T8 B AR ALAR R ok S8 VA , 224 Bk FE 4 1E 5% R AR AL i U5 Ay 1 5% 38 Bk B8 VA
i, TRiFK SPWM,

3|

u w=Upsin ot
o 1 . | T T T 'ﬂa),
PRy 1Y g b bk L
u ; ?
IR IER IR {
()I 1 1 1 1 | 1 = O 0‘, P}
B 2-20 SPWM AR A9 E L A B 2-21 SPWM JREFIBFEHE

(4) FHEEMAERE XTSRRI K T A B fR, R AR A U
W B IE SRR . WRE LA B e R B A i e A Bk e B, 00 Bk b B B R R bk e 1) B ET LA e
SPWM HEAHRR (2-21) . K (2-23) MR, REREENFFLERNERGFS, &
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WA m T, SR 24 A0 A% 4 ) R | WR(E SO A R Ak B eY, THR TAEER K,
JEUA= A B TR R B, RN RE N B Pk BRER IR AR LRI TR . ik, —
PR R R a1 B, S FE A B ) SR VR T

3. #4044 SPWM % BR L T RE

Wl 2-22 frs 728 85 K FH SPWM
W, BEE R AT DC—AC i
e, WOXFRN RS, EH P IK s
(JH) R e

FA— (ARER) . 712 A
W B EEE RA — e, HiE
SRR B O I B, B VT, HOE . e e
VI, W, RBEEAREN VI, 5 VI, B8 ap—| B8
H5XWr, M BEE o RAEERME; 4
TE RIS B Tk R, VT, 3. VT, B 2-22 AL SPWM A8 # 3% T4E R A A
Wi, Wah VI, 5 VI8 8 il 5o, donts g o, A ARME, ko8 sl 5
Wt 2-23 iR,

B SPWM =51 5 A FRE S 2. MR BN RN, 8 S RE R v A A
1k, BKFEVEAHIBE vy th RE—FRMETEE NI ; ERE B — N, i e i bk 5
WA IE, fAME=FfEFEE,

HFARZ U ES) . ESABREA B NE S B EEIERRA ECH Ak, Bt
VT,. VI, 5 VT,, VT, X E4MES, KL TFER H B PWM 28 85 A AU K s T
B TA, BkTEVE RIS 180° S HLAY , ok T VA il R B A el e S TE anfEl 2-24 Fis

4

B 2-23 AR SPWM £ il Bl 2-24 SR SPWM 5 il

Bu Hu M2, Hu =u b, VI,, VI, i, VT, VI, W7, HidiEdE; [F3H,
Yu < ubf, VI,, VI,l, VT, VT, XK, fiHfmk, Sk SPWM 42 77 20 A 45
R VAR u, 7R, BPOERXFR, BKIEHIEE u HLIERRIFR,

BT S WU X SPWM 5 il 77 s0AH He e, Bal =4 i B o AR R BE/DN, 3o e TR
B, (BEHEBAAXNE S ARG 77 S & RN B, MEREFMAREE, E
| S AR XS R B, RSN
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2.3.3 SVPWM 5 CHBPWM =l AR

1. SVPWM =43 K

23 (6] B3 JR A LA TR i ik vh 55 B2 V8] (SVPWM, Space Vector Pulse Width Modulation) , fA
s E R BTG (SVPWM) , HEEE2%# Dr. Depenbrock T 1985 4E$2 1, H Tk 7
AP SRR S, HFEEEAR., U=HMNFRIEZEEEGEA, =M
WL E TRiEE v AN BEIEHGE, LIS EirE, X =020 2% 59 A 5] 5 6
AE LU, MJE E F o RS B4 R BEEREHE (LEREANBE) K PWM
¥, R SVPWM H A W] SEHLT o L RE S P A% ME B BRER , (] BF 1) 2 2 R A3 mT A B 35
ML RERG S, R SRR B3R AE 2 ] . SVPWM B AR R Sl e A, X%
XL ERF-PFEE G HA SR, B8R, i TN RSB A, ZEAR
EAERREILE R Z N B e R (WA AW RS) . AURE HIEH (APF, Active Power
Filter) SF4UA PWM a4 506 AR % TP 4R48 s A .

Bl 2-25 25 T 808 =40 720 Ha Bl
PLIE) SVPWM 33645 g Ak ey B 1] | Ay filf

a b/ c
BRI, 6 RIF U S !
EEHFHL. o b, cAHIRES | v Cg>1
ARE T ERE, =X R ]

FHEA 17 RE, PHESMFERN

“0" ARE, FHE UVW HIFRUCHES
HE2-25 16 RS R FEA  E2-25 =HS4daahilag SVPWM 2528 (it i[5 58 ]

AR, AT LUHE T = A 306 AE 2% A0

MHEERXE [Uy, Uy, Uy ]"S5HERELRE [a. b, c]"HIXEN

Uy 2 -1 -1

Uy -3 B 3

Uy -1 -1 2

R Upc R ERBERE, WX (2-24) H=MZTRIBERE U,. Uy. Uy KA, 5205

Uiy X 25 [B] B P A LS B

a
b

c

_Unc
=73

(2-24)

- %( Uy +Uye?™ 4+ Uye™?) (2-25)
3k (2-25) WS U, A9 8 A HEA S (6] H R Umm?ﬁ
AR ERIFORAE, WA 2-26 fiw, He 6 ”f e ‘fO‘O‘”
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RIFXFEEf 3@ (111) 2 F# 3 R FEa S8 \/\/’
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T EREICE Oy« 01110 2-26 %A SVPWM #ik



B8 SRERAEHIEARMIR (39)

LR 6 NMEFTHAZ A B R R BRI A, RV E FlisE R B v ihimA
BT RE D IEARTE, BAYE Rt X R RIE SO MieH Y, AR
HEBEEEGE, LA, TEILEANHEAERIE N, N EREGE AR T3,
XHE TR B 2 AR SR T R AS ; WA 6 3R AYHEA i 1 25 i) 4 Bt (948 T8 it ] 44
AR E Z R OORE, DIARI BB RIEEHE R H A, HBUSRRMRES TR, &
BT ARFERLAEIE N, 32 B 234 FF A0 R A BR 1

2. CHBPWM 4% 43 K

GOATHTIR, N SPWM F65 il 47 A 2 44 1l 306 78 4% iy ) el R %) Jok b B8 B 4 2 1 5% B R E
A, LA R BT IE 5L A AR —F PWM BR , (B, 7EFZ5CPRN A B
AL IE SR A R ARG, Leansem LR . T A RER I M Z L R . AR IE
e ar IR AMESEN A, B, 7EX8e3s -4 R0 AR 844 e i S AT A SRR ], (L E
HAEMIEZY, BREHUBRERIE

SR el FLAR ) SPWM A R Yol
HEUFRPERE, —Fho SR 0 . K&,
WP R R B WM [ AL B i
a a ®
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PWM) 5. -|i 2z L] —k zw,
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FEIB DR LR TERIE b, h /IR, R
ORI AR A N, Bk, o ARG B 2-28  ERIEAE R BRI B ) T I
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W5 A L A i L R L R R O AC—DC AR Hesli i, 1448 BB I L R A AR A Bk
Sh R B B ) P, AT AR B A L, R RO B R N A L RS
R, SCHUESCHAIE SRS, R BT LB R RERZ HERA (Rectifier) 3
AC—DC ZE#8% (AC—DC Converter) , BACEER AR HBL TR A PWM EHIH A 5 2RS4
LA TN, B AC—DC/DC—AC XU ja) AR TR 55 5 i, B8 AL L 038 o 98 S B
REAEH ) F BRI, ERRMB L, WEFAMBERBAT A BRI, HEBRM
PWM Hri ¥ 3 28,
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2.4.3 PWM BR:E—ihEER

Bl B FERERRENA, SUOEE ., RIhBHEGALBE MM fEEHE™E, N
THEER MR, REREAASCR, —MERAPkhSEE AR (PWM, Pulse Width Modu-
lation) FUEHITF BT EY (SMR, Switched Mode Rectifier) T 20 42 90 4EAX# A SZFx
N fH, PWM - SMR BA MMITHREEE, B2 RIK, 71 AC—DC/DC—AC WA #, Al
FIA—EREHITIE, REBER, HENNRBETT; SEG00 B A8 7 5 R &
BRI, A MW REAERDN, IREBEE TSRS, A, SMR F{ESHH



| EE SRSRURHRABMIR 4

ERERAAL, HARMERRMGE/N, shAmRtHR, R SRRSO EERTE,

PWM - SMR — 8 R &R J i 7 X884 (#/1 MOSFET, IGBT), Fim#lk oA
fil (PWM) FESRah s, FrUA AR EiFE T PWM Bri B im4s . PWM B4
AL R RIRIME AN, SMR A4 R ER (FHERIER Boost %Y) HIHL I
R (FEERIEY Buck ), FFHHE o B4 4 50 A HH ) B I E T v T A AL A R TR Lk P TR A
KR HFER NS E R, THEREE AR — M 2 o R URAEAE . TR0 75 o T R Y A
i A0 L R R R T A A R TR AR R R, Xt R R B R AN RE Y, PR L
Vi assi H— i S L R TRRRAE . R B HAERE EMIIAE, ADK PWM B 28 5 b JChE & [ 5t
2§ (PFC, Power Factor Correction) A1EA GE & 115 19 AL X B R A% ( Reversible
SMR), JCiEHiRh PWM B iiae, ABEAREIABIDIREECH 1, (HEARMNSEHETRESE, &
B E 2t shStEae, BmgES, ER BASTEARKEN,

RER AT FSR R A PWM SIS YR 2Rk AT 68814, Bt PFC BB B ERE
B 75 0 o7 2 JE AN 4 OB A BT BEIE . A, B AT LA A S A H IR A ) 3R R B U R AT
BEH, LHXR—ERME e ERsh, EXRMAYT, FEHEE R/, ¥ %k
B5 AR ROTEE, AT — XU S AT, fEE MR — N KR AR
FERYE) PWM B as, JEAEE A0 i sh B E 5 PWM BRARA 0,

] 2-29 FIE 2-30 B4 A EF M2 E (FHE) & PWM Bijita: (VSR, Volt-
age Source Rectifier) , &]2-31 & =AHH ERY SMR, BRAZEA MM L 5, PWM i
200 R BRIR MR AR B R — AR . AR TERT, BRAS I HAREBEERE, FRERER
A SPWM Bk P iE® , BFaRscwmm (MMm) A AR E U MNERMME S 28 TAE
JFFEARR], AIEVE DC—AC WA T4, M THUBRMIEEAER, ZB&HE 453 i 0% A2 i
FERPEN, %S UEER =M EEM T EZEEER, E5aMEZBE U LR
VEF TR L, PAETFZEMART (i, 0. i,). 184 H8 R im i E U,/ IEEf4HE
£, HEATLAZKAR AT A/ INFUAE AL A S AL £

3 1‘:] N ﬁ: Ci L | (|
U; s
A, B® T4 J0 & U B

Bl 2-29 HAHEHF PWM - VSR A 2-30 HAH42HF PWM - VSR

1

B 2-32 FiR i =AHE A (FEER) PWM #7288 (CSR, Current Source Rectifier) , H
F MR L ARA, AR — MO R AR IR, o B W O B R T AR Ly B fE
REFBEBAEA, HiH 2 EMARERE, WZHRME, S RE RS T LA R —1 T #
HIR, SHERME, BRSNS AMENa, 5%, TR aBRNAFEE, BER
AN B A R, HOR, PGSR T L AR A R, B LA A LR
PEHIRT B, BRI b B e R T ER RS B LB T B A A PR AL BT A R Y R R R R, AT



(w) moompesemer S92

o RO A R LC MR

e, Lot T 0N P B Lk % 1L&
AW LC WU B MAAE, 0 v, L B

W AR TR B E K, g A

B SMR AR IR OO - i es
L T e =
FIAF, EEMBFESLEL, 2 JK - J[: - J( *
HHARR TR L8, W IG-
BT, P — MOSFET FF#7E4E WL 7E 25814 N
TR I AR, R R A
RGO P RFF 880, 7 Fi A
A e B b B L R 1B,
FREAE SN BB I — 2 1) B S R

Al 2-31 =#H PWM - VSR

YRR B I 2, ELE AR T e s :
Rk, s swr i ik, ., JC ¥ 0¥ Y
R GTO BAFMR A AWM, B [ O T, K
CTO AL SA i B iate, A Of O o=
EWERE, THKASMR BAR O x ; %  °T
RISt TR R R A
A e B B AR RN 2B 1T JI: VA _JE 7 _,I: ¥

WE R, Tt R A
HRHEER A SMR, #B8 T fE & AT W

[ 32 FH AC—DC/DC—AC “HHEH” P 2-32 =4 PWM - CSR

PWM ZHi g, BErlafT FRIRE,

WALZEfT TH RS, (EBRERZENNIEZ —, ERMFEBRERCHET ZHT XY
MRS, AR IIERAR, KU1, KHEEFMER, BAMERSE, AEE T RESSE,

2.5 DC—DC TiREg

Hii— B (DC—DC Converter) HIINEEREG —FhE MR A R 5 —f & &k al
WHRENERE, XM ERPFER (DC Chopper) , ¥ A%t 2 6] 2 & A B S f& B o]
g3 g A g e g o T AR S A R R, R X R A e A e S B R A R B LT 4 h
B, DUEMINE 3 K, HAMNETFRBHEN RS TEESL 6 f. BBIE (Buck) KA
#r, FHHE (Boost) BYZEHRAS, ME—JHE (Buck—Boost) HIAFHufH 3 FhFt—[/FE—TtE
(Cik, Sepic Fll Zeta) BUZRHiEE, DIFXLAFFH DC—DC AF e 28A PI S 2 BT FE R A X,
(Buck—Boost) ZEHAF, VUFF XA F R 2B DC—DC (Buck—Boost) ZE#a%
PR H BVE AR . RS S A I S E MO BRI, I L BA BRI R
A ¥ 2% (Forward Converter) FIBAYG#NAE#AS (Flyback Converter) FARM, AU A WU
IER, DA, MBS 4 Fh
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MR EAARE . PR A 2E e as vl [R] i SCEUR A S0 th R RO i U R . AR D RO Ak 3
ME, AR TP RSN AR, fnTSCE 2 pe

2.5.1 BEEIERENX DC—DC TS

#2-35HT 6 FREERER DC—DC ZHBHBHEIER . BB,
%£2-3 BEEERERX DC—DC THBHEBERA SRR

% K B % R B A
VT Ly
L X —FOREERI DC—DC M BE, BN TR
Buck 7538 1 SFHAGE, BARKNE. WHBEU, =D,

Us
T l U, 8ZKD, =t,/T,=0~1 (TH)

o—nrr Bt o —FFHER DC—DC A5 Bh B, MK T4
Boost ZEH28 ]U o o j” AHLE, VT #5251 D FUNF 1, MAHRRES,
' ° SHHE U, =U/(1-D,)
VI VD
oy K s —FREFHER DC—DC S S B, 4 i N T

Buck—Boost 2558 ‘Ui 3, od TU° BATFRARE, 55 ih A A FE AR,
WA BT, WHBEU, = -DU/(1-D,)

ambbades | o wiid i e _FFHMEE R DC—DC AS S B, R AT
Cak 38 1 SUNTHARLFE, 5 4 o A P RS AL JE AL
A VT =L
lu, < yw f'% WARMESL, WHBEU, = -(D,/1-D,) U,

Ly
—t { i —FFHREIE DC—DC BB, Witk AT
Sepic 25Kt 38 lu‘ oLt & __Cfluo SUNFRARLE, 961 i B P A A R EE A,
WARMELE, WHAE U, = (D/1-D,)0,
O 0
o tvlw'r\r\ CH VDN

ST, i e AR v A B R R

WARMMLE, WiiEE U, =(D,/1-D)U;

= _|_ o —FhFHEEE R DC—DC A S B, $iHBEKXT




@j FEORLDESHHER BIR

2.5.2 BEX DC—DC THazE

I 225 A e 2R 48 AR 2% A WURN Jr 2RI 43 A B . AN 2 b, BRI AR R AR 4
PRI BE, MR R, (H Sl it A8 R AR TAERE 1 208, AR, (GEA/AR
R DC—DC ZEH B F ; SRR 2R R AR RGO TAET 1, MRR, FIHERR, ARE
Hhised, EHTRTEREI SRR, FumBUR o A5 IEER SO, 75 5w IR AL
Bedhep, PRESAR AR — YR B FF SC 8804 5 — W00 4 B i 284 538/ G T IR S AR TR, R
TE R BAT s, AR R — UK FF 25 R s i 2% 1 0 3/ S WPIR S M R

1. #55 E%X DC—DC T# %

HER T3 DC—DC 252§ ( Forward Converter) SEPn b ETEREE R Buck ZF#eas 4 A
BRESAR RS AL, FEMEIIE 2-33 fin, EH VT R EFL[M, VD, RfH R _WE,
VD, REEF W, LR HIEEERER, ¢ RMHBIIEKEA, R VAR, TERA 354,
—RBEN,, “IKBHN,, BENEHN,, Bs “ " BRTEEREHAME S ; VD, 2E
fLGE2H N, YRR AR . TP RAMYF VT BRI (55 U, LA PWM J7 U TAE, & 2-34 45
HIEES U, . FTAERBE (Uy ., Uy) . BE (@) FBE (i iy, i) BBOE,

Ugl
U(g” T 1 1 ™
Nl U |
_ i | |
Ny Ni:N, VrPJI | A KU, | '
O Fe O 7| o U .
- Um JNZ > KUU‘! 1
UNS = = VvD. i I ]
+° UDQ*ZS 2 — R|Ue | | [
\ J L G [] il?/i\:\i/\'t
I |
VD; ' Y T || [t
Il
o L
0 Im Tt T t
2-33  HlgIE#N DC—DC 283 2% F F B B 2-34  IEBME SRS TAEBIE
BAL F O g8 SR B R — PR Buck ey, HAMIBHESWARENXER N
U;
U, =D, K. (2-26)

ER(2-26) F, K, =N,/N,, HEES—. _RGEHWEL; D, =T, /T,, ALEW; T,
HFFRARAE VT B Sl BT R); TR Hegs i T ¢ TAEFA M, fE B fedsh, — 1 EENM
SR RGN TAERMS A TREE N, B NRGE AW, SERLOHEM, HIE
—ATAER, FFE VT Bl RGER & Ao, ,, NG TILE VT KLBin fREiE
Wi AD _,, B

Ui Ui
N DT = §ADT, (2-27)
N, D,
% AD=3D, =t (2-28)
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H¥ AD<1-D , BWHE LK, A D <1-AD, Bl

N3
qsuﬁf,
. N, _ Ky et
ymax =N 4+ N, 1 +K;

FRE VT LT ERWABE U SEMSEH N, B IE K, U,ZH, BTl K AKX,
HARREA/DN, Kpid/h, A5 D, BB/, BT R S5 D, I XRERZR
B Uy BN, —BI K% T 1, XR D, %F0.5, Uyy¥T 20,

Buck ZF#u8 5| ABRESAR RS SC L 7 B URMI 5 T #R M Ay e PR S Bk BEFE R IEEL, A
i IE AR AR S R R TR R R TR IEE K, o, ErTSEBZ M i

2. ¥R %X DC—DC T # & 3%

B I AR 28 (Flyback Converter) fEZEFEAFAY— U2 FEERY Buck ZF#ads, K
2% UK T ER Boost ARl , R —RhRRES R B AR RS . B SO H AR AR AR Y
Rt R AR By 1 AR Ak, TR OGS Tl A e UK BB R MR REAF A TE AR R AR B R, 20Tk
TS PR R RE A AR S L RBAR R AR T dR, B 2-35 R
RAZEBRABE ERE, EHITRE VI, BRAE e |t
VD, W C, ML, FFRE VT #% PWM =X ,-pu—i :

T, AFERE WL N M RS N, EREH | | @ L
&, R0 K 8 S 0B B 26 28 SBR, _j

DAORUEAE fe K 7 3k R T B 8k AN A, B R R R 488 B 2-35 s h

i ML A BT .

o R AR A S (CCM) MR REMEE (DCM) BF THEF K,
ERMAL RS, TEREESGHER, T -WEHNKWARL, HFFRE VT
BHL TR i SR 0, BRI E R AT RB I 4, (HIX B IR G4 N, B9 H & L, Eab
SRER, SO ARG, BREERIETERERANRANERERE TR
IR AR, T R aE R 8 A AR B SR B A & 7 — N R R R A — B
B R,

Nl:Nz NVDI

| 1+

|1

Uo

(1) BRELZERX (CCM) U Uyl
) TARIERAIA K R G —t— Tt
1) TAEREE, w0 ' S I -
M A e TAE R o U L o K
/2-36a BiR, AIRARBATR o= IS ] ]
TS, i"/’""“": D A :
@ THe#H 1[0, T,,] B = O“ﬁ | Vﬂ |
Br. %:=0Rf, VI S, BB "‘“”‘\i,m M g
MR UME— RGN, E, X, - . Eisi L

B R EE4H N, | BN B

M g 236 MR TERE
Upy U, (2-30)
N, a) HIMIESEEET (CCM) b) HLMBTEEEIR (DCM)




@ﬁ_@gﬁ#ﬁ@%@ﬁ&* e

HHE R ERFIE, T 4R VD, R I o FE TR, RO 5 ek O ph 9 L 5, $8
f, B RGN FIFBRE, RA RS T, —WKE4 N, MY T, 31
HUEH Ly, —UCHLUE M 1 FFHARAEREN, — Yk Led B RO Jr N

dzp

| =

(2-31)

é!' L= Ton E-‘T ’ ijigl'l%j(JE IP"‘“"

U,
I =l . +—1D.T. (2-32)

pmax pmin Ll y

£ IR, AR O, Wl o Lk, HIERN

A, _]lvjlo r (2-33)

@ TARMA 2(T,,, T,] BB % o=T, B, VT XU, StR—REe4FH, —wsed

BRI RR E, SEH ) EIE T, BB VD, S, SEAEE R R P R ARl

VD, i, BT BB C, AR R i, SR U R AR WM T, —ksed

YT, By L, W ERRER U,, BRI L, R TR, —K
[ e 5 R R

%’%“ =Z—: (2-34)
Yo=T8, IKBIER/ME 1,
bin =l —2—2"(1 -D )T, (2-35)
FE I TR RS, BRSO ER, BB o LtEw/h, Hu/hEh
AD, _, =[£V]—:(1—DY)TS (2-36)

2) EAXR, BAETAEN, VI SENEOE o MEINEMRET VT Wi il o
Fsk/NE, Bp
AD ,, =AD _, {2-37)
2D T _1( -D)T, (2-38)
N, Y * "N,
U N, D D
—lszjl —yDy =Kl,2 1 -})y S
X K, AERES—, KM EEE, K, =N,/N,,
(2) HFMTZEREK (DCM) M T/ERBEMEARLR BIkrsfm R M EHRSN T
YEREE MM 2-36b i, 438 3 MR TAERE,
O THE#EE 1[0, T, ] BB Xe=08F, VI 58, —KaBH I ATHHREER M,
Ble=T, B, IEBIRKEL,,.
@ THEEE2[T,, Ty BB: Me=T, 0, VI KW, —KEHITH, “IKEHHKR
N SRR, ARE VD, Bl AR RSP MIRAEEE L VD, B, [RIE ) g




| 0B SRTHRINHIRABRIR ;@

7 C, M R, XA HAZE RN KIE T, —RKEHAHST -8Rk, KER
L, BRIMNI, TR, Ble=T,8, I,=0,

@ THEMAE3[T,,, T.] BB EXAMEB, VI K, VD #&ik, ZFER—, kM
WM, fER RNHEEBEE C RARRE

2.6 DC—AC TR

2.6.1 HH DC—AC THEE K

B E B N A F ) R AR N AR el DC—AC 8, SRR E i AR
DC—AC AF# i B a0 A8 2% . B A DC—AC ZrHe e B . Bl ea Bg . 3R 3 AR 37 e B 40 LI
DC—AC HAF L IR A RS (Inverter) . 7% 2-4 51 4 Ff 3 B DC—AC ¥ 28 B B AG A
-3

#2-4 EADC—ACETHEPERER
% K i e K G

8 _|_ VD) BB AN, ERBEU,£C, .

=0 VTlJt i C,MHE, VI, VI, ¥ @/ XH; AR

o TR A Us , R ERE Y U, 8172, SIRN LR

B AR ARSI 1/4; JFREE VT, | VT, ERZ MR

T4 VTZ_]H iy K ER Uy; BwTXEERE PWM K3
VAR BRI

+ - »y HRBLARE C, WY, VT,. VT, f
l vigl 7 VT, VT, 38 S/ % 0, e 6 b

N
AT
<
&
|
1%l

F, [ 78U B A HUEBREY Uy, 5 D3R e 0 A 28 69
s == Co B
LI R == = 4 f%; FFRE VT, ~ VT, ERZ MR KHEE
Ik

R Uy; B A B, UK PWM Bk
R, BREd, EmEHE %A

f— BRI, BB, VT,. VT, Al

B e I vyl VT,. VT, 558 S/ 0, M - aE R

L, 98 70 B Us W N H B, AN I, FFXE VT, -
LFFAE {fd ] VT, FRZMEE YRR EORE; AR

VTy VT 6 L PR MR (BRI £ B R T SR BEL PG K
/N R




50 ) FEERAREBSLHIRA SR

(%)
& i R B A
VD, VD, HW% R C, i, R R
Vmg AVOEK AVIEK R WU, TR VT, ~ VT, | &g R A
B FE A =4 i FR Uy, Bl A PWM BkSEHEH .,
it 8 - S = HEE ., B, R R A
Wdﬁ SVT(’JH ZEVTﬂH X Z(;%n 120° B Fh, & A 4kW KL ERY = A

2.6.2 DC—AC FT2BRIS 3

1. B ERF TR

B, s R AR 28 0 B LA A v T A K B RE o, 106 AR M g s 381 6 28 A i 4 | TR A
B, HigE AR E, 28 0% B R R/ NG R ke, IR BIEBUR T gk
APET,  FE R £ R A L R B A e R — R R I, H B e R £ 3R Y B R BT AR YR
FELYT A B A/ INTE D7 A = f 2 (8] A R AR 3R A R T 2 =, AThREBCA T, Xf
TR, R 7RSSR LR, AT M INAMERZ, 41 RLC IR TR,
AR RS B FE A AR YR T AR — B, IR MR EHON P R, MM R LA H A
AR IE K, M2 NE, X TAEAET R IR CH (ZCS) BIHIFRRE, o
Ar i A TR K, RLC IEIRMBA BB AFFBA, ¥ R—L—C BH ] 4 A EK
EPRIAC RS, BEOEIRY A R ERG AR, hiE RIS,

2. AR TR

R O 2R 0 AR A LA A ER K LR RE DO, AR e B AR A R, AR
BN R BRI R T, FCBRAE A AR, AR A R R R, HUEBE AL
TR EA R, A BE M 1R 2 A F R R MR T — R B, e L e R £ AR A L
FEARYEH BT A B R /NETT M =Mk ZE,; diR A BB EEEE =A%, HIREK
AFE, XTFHEERERE, b RSN NI REE, TAMnAMER S, A RLC
FERARGEIR AR, XA RS TAEAETHRESE (ZVS) MRS, B rIrx
WA AR R T R — BN, IR ARG RC B R, = L/RC, X B AR 2850 H A4 Thoh &
WK, HFECIERY AL S5k A M AL AR 8%, R EH TR

3. $MEHELS

BRSNS A R EE , Hd— 8 th P e RO AR R, B —
BHMANSEHFNRAFERAPREMA, REERER NSRS, AR AR H
AEZH AR FE FE R AR 2%, TR 3P o B FRL PR IR (B AN T R ) —2F, bk BB RIh &
HELPr R 1/4,

4, $MAHELTS

PAHSH SR APE, 508 B CSEMEOF B RS, EREREAE R
BB R, BT 0 AR 28 T ZH AR FR AR 30 AR 2% A el A AR A 4 A ER I A AR 2%
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i, FPRE EARREMBFER R, RIS B A O RE, WLHESIF
KE LB R, B ARSI S | PR ER I

5. A XELE

FE=ME BT, N &) Z AR AR, A 180 R, ANTF
KEREAF A VT, —VT,—VT;—VT,—VT,—VTg, NTFRE M FEAE R 180°, A
B 1k [F— P B P IF SR R i Sl AR R A B (PR EGE ), BT R EERR)E
H, A LReHRE, FROUSEXEHE, SEKRE ARG IT RS i R IRE, AR
WAR AR LA SJEIXHT (8], 53 40k B PWM Jok 52 8 &l A e A8 IR Tha il 7 =,

2.7 AC—AC TSHAEE R

LW —A WA B AT (AC—AC Converter) 3 =K. —IRBPHRAL B EH
{HHY AC—AC HURZEHAR , NFR N WHTE (FEIE) RS R m A, B KR
R S L TS AR % A ) 52 UL PR A 28 o i) L9 19 L R 7 A IR o P R AR R 1) 78 P AR AR 4%
(VVVF), X2 AC—AC BB A PEFT, NHAEHEN AC—AC Z#dy, —BR M
IR AR AR N i A S A8 ) TS T A R AT R P S R e e, AT A THLALAL, BREE
Pl ¥ FRB I B ACA AL ; I 4 ISR =250 E M AC—AC FERF B Hdsy, R
FPWM IR, (AR SAS i 59 S L il R MU A 2 4 A B IR IR 53R IR, BA
RS E S, SRR (THD) Mz SHEREFMMA, A RN AR, Hit
LB LU R 2%, AR EOR AR v Rk, BRTHAL TP R SE R Z RUERT By, 4357031
X =28 AC—AC 3T AL iy B I AR RY Ry s AT

2.7.1 AC—AC il (F&E) AESS

F—A AC—AC RZMPTBE (FEE) V8 ES R REA R K e BR AR S W3R 2-5,
F£2-5 A AC—AC ZHEFEL S

% B ot LB A
N
VT 7N | B R 28, R EA N
N EWE R, R SR (VT .
A A VD, )
HEBEREMTFY KL 710%
N
VTN WET A N, BBREET
M i Bt PR P T S R R R RR, 27 B
' s R WoAr i, o2 A2 o o PR i L O 7S
Yo, REH TR R E RS




(%)
% B 2 Mk 45
VTI[ ) R
o e W R T, AT 3 R A
VT; SR A R SRS, SE AP
&N, rHQ R ¢
mggg; Us ~* g T BESAZ VR AT DA
- Vg FIARTHEIT, ek & 4 e o i B
~ O e -]gm

W5 — MR, R
- Lig-vr, L B i 55 — AR B[] Friz

—
i U,
Cilb = B, BB &
i o Vi) HRBRT NEE . SRR, &

i, =ML REAHABKRIFR

oy \EpF
< vn,
UaN
@
VT, I IRV 5 45 4 51 o i
L 2 Z | WEMIE, HINF 3 A
m#zziﬁm o - 1, -l S5, A L o S 28, (R
© VI, Xt Rt b, B SRR SR 6
., IR ZVTs| sk
g VT; Z1,
N

VA_E & AN R 2 XA 32 3 H i 1805 R Bt A L R PR L RS kR SR AR o B R TR
AR WHh, ARFEAR i B AE 0 2R A2 e A F BT 5 R T & B A R], e —
FEEIEA, BURTREAEMAOMER, AR MER KRR,

2.7.2 HE AC—AC THra B

HAT, BAIR AC—AC A8 i BE 4 1 & W8 A 4% AC—AC ZRHeHi % | JE P AC—AC 25
H BB BE A ) AC—AC BB SE . X FRIN R MBI . Indh, BHLIKEH 5 H
e, mAENALSAEREHA, 48, FIHSERTF SR EHRE AC—AC 32 Hi bk 7
il AR 4 2% B9 B 7T B FH H 28 R

1. W EMIEAC—ACEETMER (F %)

F—& AC—AC A HAF (F2-5) HABLBACHIAE, JoEEM, $d E550%R
yar v, (R A R AR AC—AC 728 F AR AT H B R e S ML) AC—AC B AR B s, X Fib
AR TP B BT, NPRE ARHedR, WA 2-37 Fin, ACH i 8% B B = M
e, HorohBAREM =R, AR AHAERM SR, RAME =R A



| 5 SRERULRRAEMAR (5)

PR R SOIF R, MR = A - AC—AC AR TEAS e B 8k Z, fikes (A 2-
37a) . 1EFCPHZH & i L BETE — 50 L0 R A N AC 8 AR SC BRI, koA & W) A8 AR AV SE BRI IE
WMOFR AR A, X T MK R A, KA =AM AC—AC 7] i 48 5 1 2R
(BJE) ##:, SA%HE RN 1200, HEHHRS RIMEHAAHS, WR=HV4E
) =A-=AH AC—AC ZE A AL i, 4N 2-37b Fiw,

a o— —o a

bo []ZL o b
X X x X ¥ X ———QEE%E;)———

a) b)

l2-37 IR AREE AC—AC 28 RS e
a) SHI-HHEREE b) M- AR

i () AR AC—AC 7% FRZR 4 L B B BRI DD S fe | AR fe . W AR T RE, f
PR RzAT, EREET IS BRI/, BOoER, HEREAR, 2R T3 MR
AR AR O BKIBCR, A AR AR, D R RO, RO R U A R OR, AR PR
TERINBAZmABVEES) , B EE |, K & & KI) % LED 3K & A,

2. £ AC—AC TH e (F=%)

R SE AR AR R B AR AC—AC 2 4% . 52 R T 43158 AR 551 2% 0 BRI 550 . i by A 30 A
i, P 3R R BORAIG . RO e A e S K, S R e S, At TR T
PWM ¥ il () 55 = 28 38 i A8 He—f (%
AC—AC 7 fe v p%, 4N 2-38 fim, 48
P AC—AC 75 8 Ha, P& & — F B T W) H
I 2K A ok B i | 3K 45 5 B A S R R Y Sha Sab Sac
HOHFARKE, HEEFETREE ‘
Fe s —AH - —AHAE R AR AR, BEREH9 ) o >
AN DUS BRI I B 3 x 3 BSE R AT T/ L 174
HEOVAH R, BN ERIRA L AEA = 5T 7
X [ 5 36 1R ) BEL By KT BB 7, 3B A PO 42 L/ V (/
PRINZETF O A9 38 FOBE Wy, —AH% A B S
S L T A TS — M T A L B 3 = Fl2-38 = AH-—AH BB PR AR I AR T A
FRAC TR B AR R —AE, O T URRRE A BT AR U, R R A B B d A DE R A =
F LC R BE PR .

H T M AC—AC s EA YRR E | BB RIS R 25058, AR RS
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B K PHAE; KFHREF A GE, HESIPWDUE =R, ABfEFFRPHRE; (HAEPLINAE
e B NOCTER 2 RIS HERE, TRk, T RRERT4EMBIEA 4 HL, HIHEE
B R BRCKAR , n TERAR R A SEeAEE; BT MRHEEANEE, 46
HAEEA, BARH RS T BB D AKX HFE,; B FREARME R,  CRBIlS RS
IRER A E IR IE, FERFHEECIR AR ARG T, CRATLUAAEERMHTER,

4, KT8k o4 4

KIHREAGIER A —EEHACHE T B rzt, 2R, @ yer s fdr
ST T E G, R K PH AR R e AR U RE B AT R e . E MG RIE TR
BEEY, EA LA 3 M. #u R GE M TG, BUERRERERE T, BB
REML A EDETEYE, LU ASHE R —Im e BB B 50—, (G RA 4 ER
Tl RARIEA SR EMNLRE, @SN TLLEHYCSAZA, EEEGHESEHT
BMAFRER, FKHEERH G, it E DR KRB AR E N ; K KHRBE R A S
RES AR AR Ar B, A W B AF T Ak B R e 25 (R K K PHRB S 6 R
B, E RO B R B, KA ME FIF 2R AN AR NS, FENEH#
T9E, A BESEarsb A K FHEE

5. Krageey#l A

(1) KFESESRMEEFIH FTEA 134ZA0, 3.5 240FKE, &4 H 8P AN 60°C #
7K 100L, 247 6.643 x10"kW-h, #h4EELERKN—A, PraEBLHN 4000 1278,
H TSR, KHGEROKEFRCIF B s D 4k, % 78 K PH BB $ /K 2% i ZE Rl 2 32
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WoE. TZEARMSE . RHWZE . SiARdRdE, HldEKE, PREESFE, BWeTEHRE
BRI, BAEAREPRGIE, REMNF KHEEROKERAE . 898 2R MRS B4k A 1000
ZFK, POKBAEER4x10"m? , KIAGEHUKA =8 BRI EHFE—, 2002 4, K
FHEERUK RS =20 1.0 x 10"m? , FE{EZ 110 1270, FPHEBTr B R+ JLE; 2005 4,
2 E K PHREROK AR AE A PR RE ik 1.1 x107m?, BRA R 6.4 x10'm?, KPFHAEM KA FEH
BEAESEX, MEESERX, UMW, HhimasegXh 80% Uk,

(2) KFAGEEHFIH BRKHBEMAKRSSIN, BFH KMHE ., KHELE, KHAGRE (HER
Kl . KEEBET RS . KFHEE L BHTEREREARSE,

(3) KFHfEM AR KFHBERA B KHEBERA AN — I EE T m, X0 AR A%
AR K PR AR 5 A BB AR rPR SR A /K IR AE 780K, RJEEEDIREELT sh A Bl &, AR
M AR, orER & B AR A,

(4) KIfELEEFAE ERKHEEES (g g ok | RBE ., 25 IR FHRE,
XERHEN TR, KHEESER (BFEEE2E) —RemR 55%HE, 2 RMEEH 2R
HE T,

(5) KFMHBECRAEBREAR 81t % B 1K FHHE 5T 58 4% 40 i v 5 ) AT A9 J& T K FH BB
FeEBEAR, S A RS AR R R RN R T ey, BRI
FRAKPHAESCARBEA

6. KM4Em A%

T EFE, KHGESESFHERSRMAIRENRERR, RAZLHTLT7T4MHE:

SBE—BVYEE (1900 ~1920 4E), FEX—MrBE, A KHBERFT A E SR K HEESh ) %
B, (BRANEE T REHL, BIFHRAFEARERS K S TR, RERHYT K, &K
DRk 73. 64k W, SEFH H B HEIAHE, (B MR EE .

SEBTEBE (1920 ~ 1945 4), 7E3X 20 LA R PHEER X TAEA FKE, SR TIE
A ANBCRAFZE T B KRR, HRE 55 Y8089 K 8 TF & R AR A S R RO R
(1935 ~1945 4F) FHK, MARPHAE X AREMI M KEGEFENAT, HLEKHERRLT
VEZ 32 B %

F=BrB (1945 ~1965 &), 75 "R KL WG 20 v, —sFm AL
E4EERAMMKRIEHFEFERER D, WEFAMTERX — M8, MiiZEErEs) T KM
REWF S TAEMIMRE AT, JF HBOL RFHAEZAAR AL, 22 RTHAEK S, HRMEKR
PHBERFFT 43

SUUBYE (1965 ~1973 4F), X—FrEt, KFHAEMBFE TAEEM ARG, 2 ERE KM
REA R AL FRBEL, MR, HEBTER, SCRAHEE, MU SEAREES, B
TSR AR, A FNBUR ) AR R,

FEHBE (1973 ~1980 4F), HMAMAMFRERSWPHYEAZE, AR T £
H—NERSFMRELIAFT . RBRMERACEREE, 1973 410 ABRETERES, 4
T EHSURBUA ™ | RIS, IR RARM S, fP AR G, HER
R EN P R X KBRS O RN AWM ER, L5 LEAGET, XERETT
HOHR “RBRAEN” (B “AMBEILT), XK “GREMEI" EFW EEAITANRE,
A M BETRGS AR A, ROINEE m) AR REIRGS W 38, MmfiiFEZE% . LHETI
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RIKEZR, FEH s 7 A BHGE K A T A REUR B AR & A ST, 7E R E B R R
THEFHKHERS, X—6#, KEGEFEAHTELTRIFAREHN KR ENY, B4
PAFHES . OFEME T KHEEVFR TAEATHIE, A4 EZRG & 7 AT YeitRl,
T EFIFARBHBERCABURAT A, KR BRI E, EEREMSETMER, —SE =R
HRIFHBRS 5 KA ZFHTE; O RaEARY K, R T/EBREA, B8 —
HEARRR, W CPC, EAEME | JERERMHEM . MKH S, KHEHREHRE, O%
i K BRAE & ), Wl AFE SR &, S M, X S A AR v ) R MEAG A
A BRI A A B W RETR, KA RI A KPHAE, @XKPHABHUKES . KPHAEH b %™
PR SE LR LAk, KBHEEF W oiE i, (BAERE/DN, SPFH3E M AHEE,

SENBIBL (1980 ~1992 4F) , 20 42 70 AEAIGR A FF R AR AR FHRERS , 7 A 80 4
RIGAATFIRER , BETHE AL, 7 b F 2 B 00 9% K08 B2 Ml K BHBERfF ot &2 %%, o
EKEEARY, FEOXFRLHN FEREFERE. R Ao KRB RITE , i K FHAE™ &
BRAT, BRE2FTH ), KHEEARRAEREY, REMCEMEEEAN BIREA LN,
DABEhE T — 2 AFF AR KHEERI(G O B REE N, M RHEMNEZEBRES T —E/i
HIFER

FBEMB (1992 4FF4), T REMRET WRENR, M T 2EREMIFREE TS P a5
W, AR EGFAERBEBSRMN, EXFENTRT, 1992 FRAEEBRE AT “HF7F
BRE5EBRE, £VGEA T (BARHNSHRESERES) (21 HaWNE) (BKaEAE
TACHESRAN YY) F—RINEE M, B SRBAAG —WHELR, B T AR R BN
A, XSG, HAESENE TEEREEARANIT R, BAHKEESHRERPSE
E—, RMEEEM A CEE LIRS, ZEHEAIME, 199 4, KegEEREHSHEHF
“HARKARERESN”, 2RART (M ERHAESHEARES), abihieT (HFE
KPHEE 10 F473hHRI) (1996 ~2005 4F) (EFRKHEEAZ) (A KHEEMREME) FE
B, KR EVGHE— R T A B R4 EX R KRB R ERL, BoRSERILR
13, TTERAKMHEE, 1992 FL g, R KHEBEFHGHEA—-MERE, HESE: K
PHEEFIH 5t Aol e R B AR R B EES S, SRERTITsh, MLt R KHEE LR
BEMS% S, KPHEERJE HiriAeG, |EARN, Mifsh, MIEKHEF LM KAR, £
KKFHRERF TR & R FEE, EEREAMREI A, BRI, kit
AR, ¥RKHBER FHOUS A, S3FAEEHRE; EirKMHESRM S 1ES ATTHER,
PAY K, RCRAR, HAT, iR EEAERERE AN MW ZAEERER B, BIhER
SMW 1)K BHEE & Fa 3 2004 4 9 AEfEESE LB MHE AR, SN 80. TMW Myt A K
KPFHBE & HL 35 2009 4F 8 A 7EfEE AP ZFARPFHAE R B E ., BRI R SBRERA 5T 5
HORE, EERKHSE RO, MEARTTHRBERZ S, BEAM, 5w, BEN
BT AR RS, SR T X —25 ., 2010 4 A EEAR d b 7 & 25 F) 8000MW, 24
A EERETE R 50% , FERERRE SRR AL, (BAZAEURANIEBOR . BT AR A [R] IR B B R
M, YefR TR B SEE A BAR , HES R AR XS .

it EAREBATAD, #E 20 {42 100 ERIKFHEE R REIEA T, —REREEHHE
oIS, A& TIRERTE KA 45 4, KEEAANERRBRIBSE. Am, %6k
TEARR, AMIMHARER K, REL, REMBEK, X—F @ KHETF ZXHE X,
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KBAREA R E B ADERE R, Mg, RREBEERARATR . ek BA
FER ESRIR A& H . 6IR % R AR T A RO R, ] F A B A s K PR RE B AR b
AR, NSRRI AERIFMAR, SRABRE LR b KR (A0F) , EHEFM
WARRE = KA, B EEHE Foua i, A RIUE:, Brid, eikkdais
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4.2.1 XPHEEAXAKREZBHIFEIE

A BE i ) S R 2 AR A R R AN, K K PRAR ST E AR O HAE . PriBOLRKL
B, SURIEYRERBOLRES, HAMAEE SR RKER T RS IRELAZN, dHit
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4.2.2 XPHBEMHIEZERS S

A BH e b2 pl A B b gt 5 R R R R AT, R ERBAEE, £, EREE
TRyt A5 JLAR RS, AR AL ek KPR Bk, JEMRERHEMAE T —5%/NE
SR RSB TSR

1. Kfad bty X R &

KIS HFIRES, HEAREHWMYLERRA A, EmA E B — T K FH
() K e s

1839 4F, HEEYH2EFK E. Becquerel & BURMAH) A RFFEN, RIFR AR ;

1877 &, W. G. Adams # R. E. Day WF5% T Al GARBN, JFHIME 1T 55— H ol K BH AL it ;

1904 4F, Hallwachs Z¥UH 5 AL L H LA 7E —E B AL, ZRHE (Albert
Einstein) & 3% TN B8 3C;

1918 4E, P2 ¥ ¥ K Crochralski & A KB AR PIET

1921 4F, ZFBTHEMET X TORRBNAMBEE TR T# /R (Nobel) ¥H%,

1932 4E, Audobert i Stora K BUHALEE (CdS) BIFEIRIER;

1951 4E, DU/RSCOG % Fr i Ml el S i AR Kt B i A B/ INVBRE 2 BT, l4E PN 45, 3
BRI 2 B AL EE LD

1954 4F, DUJRSEIGZE R IBE N 4. 5% ~6% B T RE A PHEL M ;

1957 4F, Hoffman HL - F B &8 A K FH HL b3 R IR 3] 8%

1958 4, FH— R bt A TREE S, MR8 ZHTEREARLRE;

1959 4%, Hoffman H, 3280 AT R b A6 4 B8 A Ak K PH R b 8RR B 10%

1960 4, Hoffman H, 55388 5 A BH E A 3805 3] 14%

1963 4E, Sharp /8] I A = AR B 2 44 5

1966 4, A 1000 W SEARBEF 9 K HE K SOMEL G & 5T

1973 4, EEFFRIERER NI AE - REE;

1974 45, HAHEHGR AR “ YRR,

1977 4, tHFSGR s i 500 kW; D. E. Carlson 1 C. R. Wronski i 558 — 1~ 3E SR
ACBH b ;

1979 4¢, A KFHAEH th 225 BRAE 1 MW;

1980 4%, ARCO KPHAEA R A L5 — N E= L 1 MW BRI A =T 2
=LA B A AR S RS AT R e 2 AR

1981 4E, 444 Solar Challenger HJYGAR 3h 11 KL ¥AT TN

1982 4, tF KFHE WA~ EET 9.3 MW;

1983 4F, it 5 A BH o W 4E = B 21. 3 MW; 44 Solar Trek 1) 1 kW YR zh hiKE%F
R AFE, 20 KATFEAF] 4000 km;

1985 4E, WK H) I HrEE BU/R 1A% Martin Green B ¢ 8 54 ik AC BH B b 3% Rk B 20%

1990 4, 57 K FHH AR 7= & ik 46. 5 MW

1991 4, Rk, 3. HAEFMHGECHEARPHE M Z B «“RBIHR”

1992 4F, A KPHEB WA it 57.9 MW;
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1995 4F, A KB MWAES BT 77. 7 MW; J6IR B M2 S8 iA3 500 MW,

1997 4F, HEH A PHe 4R ™= B 125. 8 MW;

1998 4F, A KPR 151.7 MW; 25 fhfk it 7= i oy YO o B0 A i

1999 4F , - F A FH A 4E = Bt 201. 3 MW; JEMRaEER A S5 150 Hi 12. 3% ;

2000 4F, AR AFHE AR~ Bl 287. 7 MW ; 223t 1000 MW, #r&E K FHAERHE
SEIRS

2001 4%, tHFE LR MAE i 400 MW

2003 4, HEF AP B M AE = B 1200 MW, 22 S RE K BH B it 38R A 3] 20. 3%

2004 4, {HFBR AR = A E] 1000 MW

2009 4F, 4BRABHHL ™ & 10300 MW ;

2020 4, AKPFHE M A& A 510 A BRI AR 23 ;

2030 45, KFHE A HBES 10% ~20% ;

2050 4, AKPFHAEF| W & A A GBI S REFERY 30% ~50% ;

2100 4E, KPHRE, ZAE. MURBFNA:-4) /5 GBS 1518 ol FRA- BB TR 2 2 U LA BB TR .

R EKHAER MR LRI .

1958 4F, FF4a A A FH H 3t ;

1971 4F, HWREAGE B2 R KM ;

1979 4&, FFEaA: 7™ B di ik K PH H 3l

1980 ~ 1990 4F, B P aaEAE 4

2004 4F, 3R EKPHHL 0™ &k SOMW DL E

3% ] A FH H, it 5 A P e, s 2 A4 4E = B A ) 1OMW L BB KA . B9 K FHAEH 1,
PRERBIFBREIR, WALME, TLORREERREIR, PIRH KFHEEEH, MBS, 7E
4 LDK, #iiLEHE, LS KEMGOBER, ¥MNXE6E%E, REIEER A EEY
YR T A =3kt > — , FRFRRKIL=AWKHBMSHMAE, Wik, 7R 5KHS
A, KEAEMEER P, V)2 RaEbie, BRIL=AWRRN ™5, GREHE M,
B EER S, EREVEER— R T mEAF LS, &ECAR™ LA 2005 25
PEAR K RET B, ELES FREMKEMT 100% , H 2007 FEFFLE, E R E ™
BE#SEZEREH AT, 2010 4, PEDEREM™BHET T 2RO RM 50% ., B,
EAHTZERA A A BIERAS BT, Tk 4E A 3000 27T ARM, BHEMIE AR
it 30 A, HRrKHBEbHEAE EH, TRERRCEED26.3%, —BEILHE
WRERE10% ~19% , EETOAEKHELHE, SREEFEXBTZEAR, B&EFE
EEMBZELLHEE, PRy ik, Pl sEAREE, HERARE TR, A&
Bk i E PRI FEE S .

(P NRACFE AT A RRIRYE:) MM A e dE 7 IR EKHAE Tk &R, JBR Tk
HEA—NF B, KRBT A . 4= MR HE R — R R A= 5, RER
HHEF AR Toll ) B 240 R 77

2. Kfaweynk

KM FEER LT JLAZEA, SaeEKMHE, ZAEKMEM, JE &R Kb,
FRACER AR PH e, MR K PSS . HAT7EMT S R A 90K EALBREE KPR | & 5hE
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VR A P B DA Ko A ML AC B e ot 55, (B SEBR i R A9 B R R READR R PHER L, 52 SR K
VIR

(1) BAREERMEM  BReE KRR R L EERN, (R E TR PR
MARRER M, BT HAERNZBEMNE T Tl SE8 i T AR a5, B
AR, PR EEREEEMBR T MARE, CER i FiRRiks
20% 2 78 Ve B i e A I L

MR RHEMA AL EZ N /PR, DUPRIAREER MER, HEE -H#H
200 ~300pm, HAEMHFE—HH 1 ~3Q cm, FEEKHBEMEE | B2 3,
Fita Lk Ba e, EaTEmmEE,

B RE AR BH et Z N OB, FERRE GRS, LIRS SEIE, sUHTRE
WAk BB ARG,

(2) ZAWEERMEEM  EREL SEE KRR, 758 ER A& i fE A B &,
RS SE Be s UIE BB Rk sE , AR VIRME R, £ Ak A FH L b A e e bl 5 B Rk DK FH
Wb sEeME, TR RE AR, AFBUR AR AR, A SRR AL CH 5%
BT, WML SRS RSCRANT A, R, His e —BEA R
PREERBHE ML, HERENAES T AE S, fJLIRMELS ™, EmE-Eams b6 %
Bk,

LR HEMNREAEHLE AN /PR, UPREBERF AR, HEE BN
220 ~300pum, HHEHZE BB 0.5 ~20 - cm, BB L M KB BEBRBEEE N
13% ~15% .,

ZWEE KRR E, FENATRMRES, SERCRERHE, Wb RFEEE
BNERTOCR RS, B TEREWERMBEXRERT, ARG EERR, 7T2RAFG
¥, HTMZfiEdEA BFRRmECR,

(3) dESSEERPHEE M 1975 4F Spear 25| FH R bt B9 B M YOI L B AR il 25 5 H 44K},
SEEUHE SRS AR BB 4, I AR SRR PH e ik,

FEREEEEWTE N 1. 7eV, Bt BWSRE, 152 P AEHESRES N BEES R, 7ERFDE
WA WETE R P, JE SRR AROKCER B L SR RE G — N R R,  FEGTEE  fY E{E 5 KR
Yk BRI . AEAEER B AR R BAR K, 1um JEBEBLRETE /3 OO RO, w1
KEWELFEMRL, B BB = SR E R R EEZ R 5% ~T% EhH ., A&
REEFENHATHESETYE, WFEE, HERNES, WENESVHERAHHE TIIESKHE
FHFAB

4.2.3 XAREFEHHSMY

I R AR

Yok it A SRk R B AN P 4-10 PR, HorP 1 Dot AE B, IEFETFORAR A A IR A
SHEMFRREE, lem®SRELHMA 1, EFHH 16 ~30mA, HEREF G, [, [HBEAE L
Thy —h, RESFRE1C, LEEA8pA, ETIEIAEMHT, JORKE MM AR
Il AR, 1 hREE, EIFETRERMARMT, mob R EERT PN 45 A it A 8 fi
W, HA/NZBTE MAT ISR T 6 i i PN 45 B 5 AT A8 £ 19 B9 BOR J A I O



I R Y6 o it B R BRI, U AGIRE M A FFREELE, 2457E 100mW/em? JEIR A9 H]
S, RERIFREGR b A R, TFRE RS ASHER BB X BORIE ., 53R5
BERRL, BEEBHEI1C, Uy A TH2~3mV, B5EMAEEANEE, BREL
R Bt ) FF R — R 500mV, B I3k 690mV, R, N ER e pH, R VEBBHEMH, #it
Reaub AR PE, REHEME, BHRFEBHE, AR SHEETEMBHAMNESE FIEBHESEA
o Ry MEREEPH, 2 rh el iR TS i A S0 S A i B 5 | RS A9 s R 08 BT 6T 12 F) PN 45
TS L BEL A Ei b 141 25 A ot i e BEL S5 2 ARG

RN R, YRR A S EA B, MY THHE, X FEEMEREM, RAB/DN, M
R,RK, FEITEEAT ZBEAT, B EEAR A AR i it S50 B A 4-11 firas, BeAMEIR R
MR AL & PN S A MM S, (bR A TFERRSE S, @F K
AR gE, HimxXedFhZ2|\ait,
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ngb \V4 L]Rsh Yoo q]RL ,‘,g) N4 Hog IjRL
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1Ish : :
S ]
B 4-10  JEAR H b A S5 A5 e i B 4-11  YetR e i BRAE 44 F B9 520 3%
B _EidRE X, A3 SR ER P SR LR N
U
Iy =1, (expiTTD,—l) (4-2)
U ¢(Uoe +I.Rs) U
IL=Iph_ID_R_jl=Iph_IO[exp( OilkTL : )_1]_R_::1 (4-3)
U
Isc =lo [exp o —1] (4-4)
Uoa = Z ln(l0 +1) (4-5)

R, 1R AP AR PN 250 R A AT, S bR B SRR X, K
RE T AR B TR T RABE AR S, B— W8, REEIRE R, I
SHATRAFLIE, EIDHEGIR Fh M TR G R IS T, 74 A B R A D AR o e P O o
Wi Up WERCHE ML, ¢ W T WA, & WBURER IR, T HMIHRE; A % PN
T L

FEBRMT 1, <1y, Hk(4-5) 18

Upc =— (4-6)
BRI 1,1, FBE

I



CHSERT L, FESDERMAT, FTESHEERDEH R R, M7ERCRM T, FFBEE
FE M BG5BT BOC R . YR AL M B T B i JE— AR AE 0. 5 ~ 0. 58V 2Z [H]
TEHBEENT (BPR,—0, Ry—o ) 5K BT TR

Up

ILzlph_ID__R:=Iph_]D (4'8)

2. AR B AR A

B (4-3) X (4-5) AL H ek E o
o E - AR R, URRIREE (V- A) :
FErEMhZR, i 4-12 Fras, BPEiER 1 D mEss
VESAE T R SASPE IR, B TE 00 R AR R H
WK TR 2 s R 2 WA 1 T B " o/
REFEHEMZR, Uoe. Isc. I, U,. P, 531% //,T__ V7 Jon | O
etk iy M O R R R L SRR . AT AR i // .
R PR . ke Dy e R W22
HIhE, - G

3. KARMEF] R Hr i - \

ATRRE AR, B mEag 07 RRRERERRLR
5, WHEET R |W &4, AR & RS, 1 H A G b i e R (S
TFREMR, Fr—MR S, bR, ARSI . LA RERE TR
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fh



@, FERRDSHIRA SR

2. Boost ¥ % 5 #I, MPPT 45 A AL A

Hy Boost HLBSPHALAE M E R, 7E MATLAB/Simulink A5 %Y 7 11 v g8 ~7 {7 ELAR L 40 & 4-36
fiis, B H FIRE R 600W/m?, IR 25CR, fik 100Q, H&=LDE~1 HEH
Rk S NG NE Tk 2

¥R (4-15) RAU=IRMP=UITLGERHBBEU, HERPELFHDHXE

U=f(D) =IR' =IR (1 - D)?

P=f(D) =UI=PR, (1 -D)?

B 4-34 Boost Hi #EH T A

#5735 TF MPPT B BEEfF HALRY, i 4-35 Bz,

ui X
2 + >
PV 4 Zu — avdv
) " :
V_PV & <u * cos
Founert =
X X w el
: M ; \ o s Ts f
Mean 7 emor |/ v
JF [0} Dead Zone  MPPT Discrete Time
o Switch Gamn Integrator
X
&
e @D
on/off

A 4-35 S6{R e MPPT JR 3 () ELAE AY
3. Boost %38 5 3 MPPT #9145 AL & 4 R 5 #7

(4-16)

(4-17)

P 4-36 23T Boost LB I, BIALFR ARTE] ¢, AABFRA EB TR N EE 1
D, Wifiil, BEU, P, JLEH, EHEANRGHZM, ThIREE L2 H 380
K ERRIBRLRAM, Db 52 a3/,
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1.0

| | |
| | |
PV N S W S
I |
| |
1 |

/A

u/v

Kl 4-36 Stk M EEE (R =100Q)

4.4 TN REBRS

AR TR SR XDOGR i M BGA A T R4, 2 S B BOR BRI G, 7RI &M
FHRRMHRERR B ER AL, ZERE - RELSTHRA AR AR RS, Hmks
aE G AR B R G AR Z —,

A Han AT o 0 LA BRAR MIAZ AR B AR IR, BRI AR feds B DD BE R K — b B AR R B
PAE R 75— Bt B EL AR PR Bl rL I, QAL AR A WU B 3L R 80l 38 A ok i o 3 FH B9 T
A A H B BT 5 B SR R T K

4.4.1 MIXAXREBREGEHNEHWRETIERE

M7 FOBAR & B R GEREER & BT A B DA R Bt IR AR S AT, EEE
o] FHE S AR, W HAUR TRkt R4, HZRE PR EX R R ITH TH
REEHE, S OAR & fe R G A B e b ™= A i) o BB o % 2 e o R At o () 8 BB T A 2 A T
R S E B A R A SOR RS 09 B R 2R e 0 A0 AR RS AR F YR
HHASE AR, E4-17 B/ RKHEEHE R R, B 4-18 B L B R fte R
45 . P 4-19 FiRry KR K BHABAE R R 40 DL K 18 4-20 PR B9AC L BE o R 4o 38 & T o sr 0%
REW RS, My & i 3 B PR 4 J0 B b X RN RFER U Ao ik e [a) B, HL AP FH R EFS
R /NRGEREZ, NERIMEHAER S E—BRHEREE, BT REBMNREHAEK
B, KoMtk Z BN AAREIM, mRAENMS AR, e XO6R R B RGEREE
ALEH I 4-37 B,



(1 RRBSREER ®IR

s
SRS AN A
== g | RERT
T 1
(E) -Jﬁ% | I l A S
Ugc i
i— sl
MPPT % FE 0 Fe 7 2

B 4-37 SO AR R G REALSH

ST YER & R G — A FEER H i MPPT #5185 . S iEs ey, ARFER
FE RIS H88 (Boost or Buck DC—DC Converter) LAKACHNZERS (DC—AC Inverter) %5,
M KR ER RGN HTH/NERS, TEQFELRMES, DC—DC Z#ds, &
B, EYAERS . KBRS R THFHERERS . HP DC—DC ZE e 2845 AR KD 4%
WERBETE, BEAERBART
H, AR AR ERE
B, [R]85 B Y 1K [ 51 ) B K | L
TR WS AESRR [ o T
F SPWM 7 AT, e [ a7 §’§
2 LC 3P 5133 220V/50Hz B9 1E =
SRS L E A T R B
wr KR & B R G R,
% MPPT Z4h, %t dL R £ [ @,ﬁ
RH4EER, F4-38 B—3 I
FRIEAR K B R G i 45 6l ‘ ) )
R, bR ERRE AR [0 B SPWM = Al | —{ A D B —— i
IRAE R RS SE IR, 20 A PR B U 3% ' o ‘ ‘
Arh s S BTG A/D BE T B 4-38 BT GR 5 ey R G0 H PR e o
F UGS B4 O RUBHE B, KRR Y% H FR RS 5 44 5 1E 5% 36 R A RE 0 808 R AT LR
BERERGES, 2%ENBEE RS2 H K SPWM 55,

4.4.2 BMIXAXREBRFHEESEHBETZAR

BRMSFOCRZBREHRALK, HEH T RHFNEIAREE, UAFERIR
B, FELEAEWAERNPREIMKERT, HEXERERITLlAMRERER, %
B REREBEARRRERER, HAiPRHEEIR T REZRANRAEERSLMEERE R,
T Xof L b ) A RO B B S A ST TR R R, RARER bt RE R R K —, FIE

B AR B

Ligm==s

8




L miE KPBE KRESBSHEEA (43
FCAR & = A ) B R B R R N RRSE T, T EE T A R R AR O AR RE BRI 20
e FCAH R FY) B i 728 e 8 - A T A S s il

1. AW AN EREET#EZ (DC—DC Converter)

M A NREAERGEFPHWEH AR, BIFEHAEZ#ES (Boost Converter) F [ s AF #1
#% (Buck Converter) , ZiffA DC—DC ZZ#asr, HpAETHRBTENVHTFERAB RS
mACH B v, st Rmu (RERM) WEEREARELEREHY, MREH
AL PR FEEN A TR TS RER, ABEATER L AERBTER
P55

2. BRMAMBIEHSE

e FEL 7L ) FE B 45 T 458 O DC—DC AR¥egs , ik VAT 7 B A8 A0 LU H H A B L I
SR, 3K B0 X FE T T e P TR R R SR IR E AR R, SR [R) A Y FE L
FEL I 7 R R L 5 it 70 L R R AR SR o B AR SR B, R R LMEE H b
FEARFFIEE A S H iR TR,

#EHMEEREI KB RGN EEERP R, #7575 B EE7E KA i
fERAE, MG ARRREPRECRRE, R RAREW LI AR b X A g fit e . JBIRFES
KB RGFHERMD—BRASRESRT, RA RGN AR E B e nca i, SH
SEMEFERCEAE R, A BB ER & AL TR AE TAERE,

WRE MG A Al Z T e, IBATEEEtE ¢, FRETHEEMBANRE
far i Q S MBTIE] 0 BRG] ¢ ARGy, WFR,

N T R PR )
Q_fozdz_foloe dt = 2(1 - ™) (4-18)

M (4-18) AIAI, FERSEHR (1—o0 ) B FEAF Tt A i B2 JROR 35 H 0 L) ) B
&, B

0=2 (4-19)
AT " =—’5— (4-20)

KX, o AEHMAFEHBREZL, B—1MEHEEZWSY; [, AERMATEZHFH RS
Wi, Q NFHETE B AR R,

BT PR T ) FE R LA AR S = AN A R S AR )

1) B—Ef, MTEBHENRBRE, o SHRAR c W RTRERL, B

K
o _«/E (4-21)

(4-21) R, ERMWATEZNYGTEBRBN [, SEAMNER c AX, FEEX,
#1116 75 L HE AR OK

2) BIER, NTERSENBER, o SEAEER L, HBAIEL, B

a=Klg(kly,) (4-22)
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A, Ly WBCRHT; K.k NEE
BT I =aQ, ¥R (4-22) fLARK(4-23), W73

Iy =aQ = QKlg(kly, ) (4-23)

H0(4-23) AT, FHEBEZTEHRERNGE SEAMABCER AL, BOR i
R, # R AT 37 T H L IR 9 BB T B
3) SHEME, EHRMLINFE AR RO G, T3S A FE L H U R AT R AT
ST T, B
IL=1) +I, +1; + - (4-24)
I

H I AT 7 a, =5— (4-25)

KA, 1SRRI REZ RN, Q B BBGH 2B E,; o HEFTEEREZT,

DA b =AN A E R AR E B M SRR A B BE A, $R R T Tt TS R L IR S
B B NFERR R, FF46 T 78 78 B R H X 38 o ot S it — i % B FH P 2 2 1R P L L UL
RERZ M, T SE B ER B 78 L R A U AR

B R E FR Mt A BRAE W] A SE R AL R R AN 4-39 TR

(BAESE PR R #2 rp, 1k FE A el Y 4% AR
MR RA —ERMER, HAe5HE
FEHEBRREK, HE2HFBRER, 4 KE o
WFEHRAEE AR, X THRE RN,
BT EEMTHE RN FERARXET
R 2 A AR B A

hHEE R R A A A, FEHAER,
HAGmE AT, RIEERKEBBAT
HEEREREEBBTTEEUT, HRE 0 -
AL LI T SIBTURR E AR g 430 gorme vyt v 452 e v 2
1:107 35 =N Y 0 N AR L N
FEHBEBA, BE EFHER, FEARBEBD, iR E b e e HOR IR B PR T
H, WU AT BRI it R AR FEfE HE TR, 7 5 R W g R T 38 B A S0 JR 2 T/ AT RE 25 3
FEHL

WRRE R AR F RO AR MR RER RS A shie, L
F 7t 6, % B BoBE U R B shFe e s 14 S5 05

FEHAR - EF ., BT 3 BB, AR TE A LA 78 L U ]
RrEH TR R, ER— AR TEE, ARTEBFTH . 28R KT i Ak b e 55
B DME N F AR A —BOR AT B A tE IR e AR, B TR R A H e A TR
REKBIERAGT, BERPORAEE RN B EMAREIRATEEAAFERER, MSFEGX
MR R B SR T RO S, RIFRTE, ARIEERRALTE, EEEmRET
HZ 80% ~90% WA RN, —M¥ A, BMEEERBA, A0 e h 5 & el 5
R LA /)N, Y0 TR R R AE S e b v e TR AR SE I B B Bhis b sE e . DB AR AT R H B &

i




S A, HREBSRHER (49)

R FE L AN KR, 7RI S5 38 AT LA f/)N A4 78 B B 3
TR, [ Rd BRI,

X FRBEEENANAE =f . S EHE
ERACE W v B FEAR AL, Ko B e L PR A R,
A 0 2 e %) i L P |

P T IR M B B sh e A = # . R W 7 P LA VA8 7 R

FERT R, HOBETE A R BT L R A A B
N
=

Ik

RVFFER

RS, SR AR B 2 s 0 25 o

X2 A L A O R T DR,
S, E MO 5 e e S
A A R |

25 e 3 e s 52 B YA 2 M
e B A

1) BTl e
I S N o ‘
B 1k Fo L K0 W 25 T i, L 7 el AR AN R 4- 40 hidaitinte

g8 P 3t PP

Py !
PRE FH

2) FRgfkmmimiES, B TFEEBN TR
FERAELNE, ME TS BRE, R A& AE
FEWI g, QBRSSO . AT N 4 4 R O vk
AR B 55, BIanE G me g%, R
B S 7 Xt R B T W, Bl LA SE B
FHEBERNEREEH, JHFRIEEE & 0B fE &
e B 4-40 ZIEE A T R R R

4.5 FMCRZBRE

H TG OR R3] 39 A PH BB i 52 210 K BH 48 56 R st Rt A R ] TR b e Ak, IR ZESR B4R
FEFIIF WS AL RN BA LU T e . BABSEN EIRA A R EYERE ; BA 8 B AT S A ok
Htk; AARRIEZECR, RAR/MMBHKRRE,

YIRS K B 5 R R GEAR R AR AR/, T LG BAR I R A =AEIF R, BRAHIE R R
G—BAUH T RAEAR BN B ERSE S, ARFRIEEX BRI, B —8
MRS =MIFM RS

4.5.1 FMAXRZERGHSEHR TIERE

H R OEAR % v 2R G0 B B 28 i i S el e I, T RGO B R BDRAR B 3] B B i B
HOEREES 2214 DC—DC B EH . = AHDEAREES| I W0 AR 88 AR 48 B 0] ey S A UK 43
LRI A PIAE,  IT AR 1 AR A% 0 ] 0 B O g A | IR P38 LA e
ZRAIHMFEAEE,




\46) FEORRBSESIRR SR

1. & ERARAKSF) 69 # T 5 W

FEl 4-41 Jg YR iy o IR RS AR SR IR A M, R U, N EIREES K K PR RER R
PEAE R BB ETR,, BTl 885 i R — B PWM J7iE, DR TR i i e s B A2 36 e ]
fuet B NG MR L, | L, Lo KA RIGREESI I WAL 8% — R 2 AL AR
A i FE MRS AE AR

ide

__EE_, Iy
@, 1a =
V4 I:%g VD, VT H% VDg VI ':} VD,

P 4-41  HLRYEH RO RS 2R B Fh TR

XA AR S B H KA S d Mk oh %, K e Sa M ERAE, @d MPPT
o Tl SR VR T A LE R TR A KNS, AR S TR R

2. BB KK iE T K

P 4-42 S LAY R IR I ) AR B PR A M, b i A OB AR R SDRE R BH BB FE 4 JS 7
AMERBRE, LVER RIS, EEKSIWERERZ A FRNER, B T3
WHEFAAR (BN BB R0AE, BT IE 2R 0 AR O R e A A 5 EAE
BT DA ) > A epy g h R, DRI B AN R E Y E R S B A M e R L, R T BGE
Wi ERPEE , AT MZE RS NS BRA

Y YY)

L
VT_I' g VTi] H VTi]H Usa Usp Usc
op —
11 1
Vgl Vgl viyl” - TG

B 4-42 BTN i el 30 U1 D050 2 B ) 9 G A
3. B X HMEELR
B L% R I W AR AR A M RE S AE Th R AR IR ESL T E . BRI S RES . DC—AC A



UL KGR B b B3 5 A S W 2 (B A B SRR RS, T X RS B a R AN B AR R 2%
&l 4-43 o R s g 0 M XU a) [ % A8 2% ( BDFB, Bi-directional Fly-back Inverter ) ,
F R R W L RAE BB T, JE AT AR S L,

AT ()
W

FUFEAZ VA LY
TR, TR,
[ g‘ ;‘? ® = C;
—— Cz
éa Ude =
VI (%g vD, ¥ 2 ':%g VD, VT3 l:%g VD, ¥ 4] K% VD,

Bl 4-43  BGETF ILE fz Sl A 8 B Hh Fh a4

X PG R R SR TEC IR M RS B R E S C T & 2 fE TS i Rk, &
Kz A E K,

H—RBRGIF MR AR INER M AR 5 TR RS B EABN, A6 RE
MBS L Z [ A BB R AR YT, — M SRR MR B

4. MBXFREES

PR T M AR 48 2 HRTR B Z B GSH , SRR 852 B #eAl i, Bt 7E DC—
DC Z#EMREERER LIFK — 0%, iR B, Ehk—8ah
DC—DC ZE #3475 Fl F H AR s i M # Al DC—AC 328 3R45, N 4-44 Fis

1 l J@g 4
Z‘S -
| A

B 4-44 PRGSO MRS B IR S

71— R B AR AR RIS B 4-44 FEA[E], HOR AR N R 4 0 0 2 B 4
FhESHE , TSR AE PSR 2 B EB AP R R B AR, N 4-45 FiR, X RPN ETFAL R
OGR4 B A R A, F A S O L A BB 1 e b i RO B AR R iR B
FEEHEARA L, THER T R R AR RS BRI RE ; @R AR B MAE TAEEAR R
TFRAAR, Hrh Ao B8 IF M08 20 ~ 80 kHz, &IESZWEFAGIER, HHE P TFAH
HL AR B TF R, RHARIE R, SR TT LUE TR S HRFERRAR—2F

<

—F

L
i

Ude -
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e
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1

e
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N

B 4-45 — it R pE g 200 R AR S8R A5

5. 3B XGtMELH

—MINRy, BRI PIHFb NI PSR R B B A BB R AS, {H g ] LA i S B 2 R
TheE, WS AR (2 5 140) . DC—DC B d EsX B E Wik . Stk s
R 2 [0 Y RE B AR S . DRI 25 9 30 190 57 % T LA A o R4 P8 ) [ Fof 7R e 3 S B e KTy %

—F Sunmaster 130S 2% I M2 2F B FA S UNE] 4-46 i,

FEREE
JT?LH?R_RﬁL_
A A
6-‘ Ve T T

Y Y\

T %

FEIC

N

||
|

i _ J[’}

Bl 4-46 Sunmaster 130S 2 2% 38 W 136 A8 8% B P F &5 4y

K 4-47 5 —Fh BRI MBS, FIZCRA] Boost #iF S YEIR B M 51 A% H
FEFAEE 200V, [60SCBLE KD A BRER . Boost B, i Hh i1 B B b3 A — A58 41 A %l B et 95
WS (APSU) fitel, rREIZOpHESR R4S, [ B W EE M B RIE TR, Rt se Bt

THMEGRE M B SRE, &5—%00 2 5 TR Ed:, EHRMA7EH.

APS

—

_1[%5 _

7 4-47

NN

NN

_1(% [C

2 I P07 4% B HL R R b




BE K. HREBSEEIEA J49

DA _EJURP I R AR A AR S BE T AR DO RE, BRER mOBR it it th i e, SR B A4t
L, AR AR B BRI N — O AR AT M, AR I RS AR SRR NS LR E T R G
‘' MPPT i R SCBUT L AR . Bilin, 7B 0F MR g8 b, MPPT #4385 |
ML R SF A R — R B PR BB, REHME S, HESTRZAMBEERER,
R R LB E S WX T RSB HAT M S, MPPT ] — eSS — B h 5t
B, MR AOLEA . R SEE S AR B SE B, R RGeS R R
fif, (R REARG RIS, (EIhn T ZAREE A,

4.5.2 FMARFTRAMRRER S G HEAR

FEARFEF I 06 28 R G iy s thl E B Pl A ER, BP. xobha b DT A s ) B o Th e
AR X T A T SRR, — B SR AE — N I 6 SR 0 P S B e R R R
BRI, TR AR R B Ty 4 i o A R RO AR,

ESCARBEF Bl 7= Az %) 00 HL U336 A8 S A2 T FL i ) 2 el I R (R e, gl 20 % i A 2
() LR S BRI, (30 AR 3% B ) R PR BT | WRMEL R AR S5 S5 A S g — 3, B
DRFEEZE, SCH TP sh P Rt BRTAESS 2 R PWM #H 5, X028 3% ) oh =
PR TS TS Y A IR B, PRIIE AR AR A0 46 A A 2R EE S R, ERIRIF
PR ARG, SR SCIRN B S BREE, A R S R s R AN A B, e
Ji i R B PRBR

[ A R OCIRIF N R G — T G AR, RN I & LA —A M, HIE S
WhEE BRGEW B RGN I HERE, M BB A T 58, 7R 5 B TR T AEY)
ferb AR SN Z B AU, A& E b, EE S A, MR R
Wigsg, Hik, fERIFM AR RGP LA MASHER (PLL, Phase-Locked Loop) AR,
I HREW A S ERMAG SHR SHA, Ao, BRIFR &R REGR T M H ALK B IR R % —
HEBAEMB R IIGESN, AR A IS R HThRE, WIS R ik B F a0
BEBCR MR B B T A BF A i

AT R —AN PR A s &

i, HASEUE 4-48 Bk, FE REIL| ity | ML

FAL LA AR SR AEAHAS (PD, Phase

Detector) . ¥4 B (fik i) UE P #% (zi)ﬁ)\%% L EDA 2 454 15 4% U
(LF, Loop Filter) VA K JE % Ik 37 2% " F (VCO) || it s
(VCO, Voltage Controlled Oscillator ) ()

G FEAR TG AR, KA 2SR B 448 BICHEES B Y B A ST

ARG 5 5 BB 5 5 fi L B3R
ML (R PRERUE D AR DERR LA 4% i1 rb (Y R 450043 (] i A B R B 28, X %84~ PLL 26
M ERERE R ZXREEMMEM; LF #0505 S TR veo rMitmE S0, ERkRS
ae R S 53 [ R A AR O 22 05 B 1 A5 S R S ARG, B L SMAG T REE A,
XFESEBL T HEA BRI 9 T AR

BAE s ) 2R i e S LA E A AR R S RE RO H AR B LU A I TR R A DR LS B A AR



150, FACRRESHEEA W

BB RS, SR AL TEERESH, WMBESSEAGSMEHS, RS
RENE, QRIFNEWRERSE, EERGSNEBESEERERNAGSEMDN
AL, 2 VCO BRI EE AR SR L, O T8 AGS R i 4 K5 aT
e 432 B A0 B 38 U 28 I E AR ME B0l , MO/ T X veo BT HAE R . BiAE A BEXT T
WHIISIER, MY F - NES T RS, ORI KM R E R, B
HEgh ) R Ay, HE e DIREMAGS BN MR, AT REH
) o1 R R T RE

BAE 2 B9 52 B 7 A A L _ ]
MECF PR, BT AT AR . = | CD404 6B FF I
FH3E F i 5 B AE 2R CD4046B gh[g | s [ mom | [ me | |%
SescH, [ 4-49 FFT R A [@ [@ | Pa | || e
B R A i % S PR ) 5 4 R !
B A AR I, M L B | _ ] _
PR A% AR R f, SR m 440 SR BT e e ST e 41 36 B
T2 B4 > 3 H ) B H R A R
£, HeE, AR ZE R ESHRIER G % E VCO M il A, LAME AW/ £, 0 f, Z 811
M2, IR F)EE FABRER A A H 1,

& 4-50 & CD4046 % 45 #)

&, CD4046 E.A B> Jl Sz ) AH r rg*”%‘iﬁ"f)\. D A - B

HgL#E PC1 5 PC2, PC1 2 5F k] O 1 PCI ®

FADL LR s PC2 ST fih 2 A AR —Q) BIER | ()——
o AR, B ph S22 4 T4 i N5 i e
T L T T et ) = -
W, EWEBA=SEH, 7E- @ O
BB, et FRspas, Fs | | s FEHE | e [k,
GEERE NS CERLEE, n = > <@“i9
N T B T
%, WAESSHIEST s £ = ®
B, HEBAYENE S AL S -

T iy 5 2 LT, T LA PR % B

N
B 4210 S5 8 2 ?
WO, — M LAk ) B 1 [

FAHEAETE . 5 A CD4046 (i %A vee |
2% PC2, ATRHIE B R S5 A i 4-50  CD4046 A5

fEEMBENE,

SRR FR S 58 VCO PP — MRS (4 1), ARSI N A2 5 VCo MA
By Bl D B i B 1 | ML C, (L R, B R, BB 6, 3F LA RIS £, ~f,
B FAR:



| EE B HRRBSEHEA (5)

I
Juin = g€y +32pF)
1
Founx =R1(C1 +32pF) 2
X, 10kQ<R, <IMQ; 10kQ<R,<IMQ; 100pF<C, <0.01pF,

FIGL R s (1), FTFRRBERAME S 2 M MM A, 105 Rk b
B, FRATHERS, EESRARLESH AR, FEER S 88 % 76 & K50
I,

SRR PR30 2o AR e A 4R 5 A A A R B/ N A TR A 3R R G 5 Z B AL 2, B
LS B AR A ) AR R BR R 2 v A B AR, AR ARE IF H % 3 B R SE N B A R A
SAGI LR | 15 S e e R B ) S M

B RO L . AOHIAS AR A e B D R BB A O i B B KB, FE BRI R L R G
th, A F#E T RARFER TR, B TREER MRS, YRS
VA I, AR S AR 2R 22 BRI 6 T, (550 B AR B2 i BB - AR 3R
BB, BOFSUHEER o REE T A S R UBAR SR, HUR IR AR B & B B 8
L, HEAFRHEME 4-51 iR, 55
R 2 B, 5 o A 4 L T R S B L 9F p— |
LS S AT B R B, S M= £ Bz | i
T LA B 3RS T DS Bk A B R s il I
W7, &¥FER I EME 5 HITA ) ) i
PEHH % 5 AR A5 B FEAR 08 4 0 04 15 F4-51 BCFROHIER Y T AR
B AT

X TR R BRI & B AR 8% AT R e = e SPWM I A R 0% LL VR i
BRI AT AT B, DA S A 1 Bt s AR A BRE

4.5.3 XREZHERGHHNEZLEBITSHPREE

PR EZ RGBSR, HR, b, ARZG, MEERER—R, BTRAEHE
sREERIRE, HRSHEE, BRSMX, MR EBAFEFERKEED), FHREXN T/
POLIRALA TR W, XA A8, MR KBREN L 2B AU KA ST,
i LA H 0 B ) R E AR, WMAEARBITHEAT, FEIFMNBEERGRAA
] 3 SRS, 350 e P A 2 i S 0 - 0 18 4 42 T SRS LA RO AR O v o ) 22 4238 47 1)
|, RSB THEAT, SERE AT LURARA T EREA R SRER; R
BT, WARRGE— MR AR T 15 To o # H Hwg

L RARBES L b M & b 5

HARFEF I M RGN R N RGEH— 5y, FERITHEM AR AGNRE, —75
BRI K B RGBT I IS 2O, 5 53 — O T 7 B By LR R B S i i T R R R, W ROk
RIFM ORI RER K IR OR3P s AR, s W OR T, (KA | AR AR
IMERIPLE,

HARFF M ORI DI RE— ML SR AL, BRIEEARIBRERERER, HRE

(4-26)

(4-27)
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150 FEERAERSRAIRA S 000

B R G AN R = AR AR A RS20 5 [B] B R UE 24 o X & AR B Rt , A 2= PRIk A B &
Gei R . DA RSO0 BRIt SR T AR T RO MR A
AL, —BINZRET AR B RAE oTfThREoT, RIGHE, KHouzlafiE §-
MEdlafT AR, FEMSBThEE, TR R E AR, EEHM, s T by
KBITEH R,

PRIEEREBRER L 2ETT, BRUEINERRN R 2o, BFEHELUT R
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BOR Rl S gk sE s,

EHEM 20 it 80 FARE S /5B 20 (2K IT X4 T 90 B, SALFERE J73X 3000 J7 M/ K
BRI, F 1990 LR EE 400 BEHERE) T, HEERIX 18% , F] 2000 FEEHF40%
EEBIR A E] AFREE ERBK, 1985 EAEA A HEE T M KRR Y, HARZERES
2250 Wi, 1991 FH =B ) H A #E R 1400 M,



180 FERRBSHHIRA W

H 738 ;=44 F7E 2000 E AR S BB 3R & A HL A B 38 2000MW, #R 2 2001 45, HA
R BN AR AEBFHL, Bik15MW,; S/NRBRERT A STk
EEATL, VA 0.5MW; 2002 EH ABEITHMEE B KFEHT KRB KHEIRAT
13.4MW, HAIETT ARG IR PR B L, R4 M HCL ¥R &, T =4 ™ &
ik, BT HALRBESPRALMEERREE (BPEASE) O/, MHARKEKB M7
RIRE— A KT 3000C, KEWMK, H1.3MPa, FFLAKRBERMNAE 10% ~15% , WK
BEER G TR BCRBCGR B R H R, DASR S PR B o, (W) iR 78 YRR BE 4R = B 400°C LA |,
KHEREE4.0MPa LU E, ZHEBEOATERSS 25% L E,

F[HTF 70 4ER9), TERH T Edmonton B R, & MR FROKA BT,
I 5 GRS HER B Y, FA BB 4 x 1090, BEETE Nottingham -+ Jersey & Coventry %%
BEEEER T A KM, BET 2000 FERC A BBRELEY 300 L4, WAH
40% VL _F sk B3R, IniRAE BRI ISSY T) 7, A/K 4 x450 Mk A BEE h ST
KFEREY

2 E7E 1985 4EA B RBEREY 46 5, 1995 4E 65 5, 1998 4E 75 &, KIBAHYMH,

BT 1986 R AL T — A& 2700 Wi/ K KBS ), /e R EARER, H Ak
PR EIE 100% ,

FEEN, 1988 SEREAAEFYNER S — R R AR, ZENERELBRELRE, &
YPIHHBOF DA T 1988 FHRAETT, HEBERFA=FEFET 3 x150 Mi/K5 T
Feped | 3 x13 Wi/ KRIE T HRIGIRERP, MW KRB KB4, RGN RFERLHR T
1998 4EJEE AL, 1999 FEHAZE, TEME R 3 x200 mi/ K, BELs 5] 3% E Temporlla 4
FEBHHAR, KAFEE Detroit Stoker /> T W HE, A& LI STHENA, |ITE
H—ME 2 x300 Wi/ KREEERET, 1992 4 AEfr, EH TR E L, b
SRR A TG R R AE RS R H AT I R B R KB H , 2013 4R, IRERE &AW
MR R AERE 166 BE, B dbE. 7ML BUM . BRI, REE. ARER. EEK. EERERH
WHeAZERPRRR AR AMH, SAFERE S K 4633.7 i, HALFERE S 158488
Wi, SEEHLZR 2600MW, LRI, RENBEFERABEARAZRAR, SBE, BILAER
B, 5 #EIMEHERA, KEAGTEMRA, LXMW, 32020 4, KRERKHEL
P R FENIARY) 3300MW, KA Ok S Mk BB R A TS R R AR, 2016 4F
RERRFEREEBES FERAVUNEIT, CKEKR, BER=6, PEAFRRP, 631,
FIREE . b RME AIRERE . BRI . WYIRETRS

5.2.3.1 HIRBEREZBHNIEZRE

BEVR S oy, N M R ¥, 32 .5 B YA ﬁﬁﬁﬁﬂ%ﬁ#ﬂﬂﬁﬁﬁ?ﬂﬂﬁﬁ

1. R R A5 KL E

Bl 5-23 MEERFERERT LR B T2 WA, EEWEAZULT Long Beach kil & B2
KX TN,

2. BREBAA AL

Bl 5-24 RERFERAA R AR TZHE, XEE BRI A B EXHX
PR,



 H5E EMFERBSHEEAR j6)

£ KB SO,
ki g Ry B A e A i HHE [
m &b A JiE S 2 SR g
i
s TR kb
i ALb
4 % b4
% fit
Gt # e | |spsssn| | safm
B 5-23 TTakeimbik kB T2 RE
FIRE: SO,
4 JH A b 7 T4
£y i , W= R L A
% : BB B afhingry o 1 HERK
b
#K p s
l P s b 7
A 6] k) A& HHLA
% fit
g || 4&mE i | |Bs ey i)

A 5-24 BoKBLE ke TERE

BIRFEREET, Z—FRINGE . MHEMGERER, RIFLA S LB A RERR S i b7 35 1% 2R
P, G, WABIRIELEY TE 1000°C IR E TR, AR RE, MAER (FHHEXKE)
HEH I WSREHBETEREAA K, PR RS, FEREIPEFAK R K2R
KR, MARRRBILERIEE, WRESRPETRZMEE, SmSfiEaiid, ke
IRbRfE R R HER, e BR A A 4R K s O A 2R A R
5.2.3.2 EBiGHIREZBHLESEYE

1. W AFEBRIMAEEZ

BB R — M T iR F 4187k / kg B LA EBIRALHVE, A BEASINHE Bh BB EFT 38 e & L
H AR B EIS, EROKGERER, HBXERK, R X KTk 3140k]) kg,
Hr X R 2219k)/kg, PUERHLIX K 1507k)/kg; B ZER4x b X 36k T A R SR K 90% LA
b, SRR PER R, A5 4187kl kg DL E, Wb E#IHK, FEHAE. BAEXER



184, FEORRBSHHEAR SR

BAMGEBRARI R BB &M, Hit, sieEmE, 7 ER PR AR &4~
W, ([HNERAEFRIBZFREGWES, 2 “RERM" LTRIkEmE, XASK
R TAEH 2R IF, AR RR R i, bk RE B SHN RS,

KRR PR, AT LR R AE B B3R A TP IRt B R, (B7E TR [ S
KA —ERME, ZoKER B RHeR AR S SR AT ECI R . ALY R RTCALY) R 2 B A A
LTRSS 2 E RS, B3R AR Rl F R b R R EFE 1%, T BRI A

WETAR, 3EE VG R 7 R 2w A B B3 AL BB IR R G TR BE IR 7% B kE
WA B TR AR SEATBE S, BEBERRIE 95% LA b ; [RIET, #EBedh 3 im i i IR ks P RE 5
AR, THTRSR, SHREIGRIRIBR ARSI, EEMSHER B ELEHEARER
5T 5-6,

®5-6 XEMHLSRE HEEREARIER

Wi | BrETEM % Bk 2N
g ) \Y Sy 2
FER Gloucester Broward Baltimore SEABA | FEATRN) B RBM 54
_ North Andover Claremant St. Petersburg | Peekskill
ARIEH5 county county county
EATAN
20 65 85 ) T 100 85
/AN
A FRER A 2 3 3 2 2 3 3
HLER AL FRRE S
287.5 750 750 750 100 1000 750
/(v/d)
BXHLLHEAES
575 2250 2250 1500 200 3000 2250
/(vd)
-4 H AL EREE S
460 1800 1800 1200 160 2550 1800
/(v/d)
PRIEIR B/ °F 2500 2500 2500 2500 2500 2500 2500
fE & [m YO L AEFNZRIR | FAEFIZRIR e A L fE L AE Hi fE HL g
REHLAER/ KW 140 600 600 400 45 75 600
%ﬁﬁ/(p/h) 12 51 51 39.6 46 70.2
B B 0 4 vk ik 95% 95% 95% 95% 95% 95% 95%
=1 i1 % 7.3 BMEEY | BMREY ®aY = o
BREY | BEY

i F—EKEE, 1°F =0.555556K

5k I 3 T 5 3% A 8 -5 3 S 203k v 3 Y A FR L3R 5-7, iR 5-7 BT, REMY
ST A T B3 AR 56 FE SR AR T B R A A B R . RESSREAEIE S, Al
W BE R Ao, R BRI B P ALY R ARG, BMER B AU AR
i, BRI REER, AIYEA —ERR, TR S E RFTISRRA, Hik, &
s 0 A B Tk 5 56 [ B B SR AR BE T YA BZA BOR B 225, AR YRR B B0 3% B9 AR A iR FH 1
BT EEE R BRI, BT ok, AN REPE—E, REHEARL
I,
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®5-7 XEWHHIRAAS 58 E SRR S 3R (HfL: %)
E % % H moH
(3T )
o 2 E% it Baltimore Mg Je3Ei W IR BT
&R 8. 50 8. 90 0.53 0. 80 0.88 0.47
PO M 12.00 8. 40 2.05 10.75 2.56 4.52
& B B 4k 13.00 29. 00 42.70 49.77 16. 62 14. 58
4k 51.00 36. 40 1.61 4,17 3. 60 1.83
Gig 5 3.00 — 0.47 1. 46 0. 50 0. 60
2R 4.00 7.30 0. 40 0. 61 1.46 0.56
AR H At ) 5 3.00 - — — — —
Y IE 5.50 - 52.24 32.44 74. 38 77.44
HA — 10. 00 - — — —

2. W AHE N R

bk kBEE A, BTG, EERZULT Long Beach B H ] A& M 3 x460 M/ X,
100MW HLZH, B89 1. 1123600, Fifrdidt 1200 1360, #HBE, FFEEN KL
B, RAEBF R, FEES (BEP, BRAEERES) #OERR%EE, A1
AR 6 f5 LA I BRI A, PRI AR SRR 7 12400, AEAETE B EE S 1000
Wi/ K. &HL35 T kW - hy dbE @bk S8 8.2 /27T, AbBAESIK 1600 Wi/
K, FENAMEFERE2.212kW - h, HYETEFETHT7 TWirER, SkkBi28E%H
HEE, MEINELERIRE (600 Mi/K) HHEMEA R, BN 4T #ME 2300 7
TG, W, ZPrschBm IR, B0k BN 7 2 4ME 100 ~ 200 JT, A BEH LB
b b B AL A R R R CR A (BERe ) MR R BRI A 90% LA |, ER W 80% LA L),
AEFRBIE . {HJ, $Ebe) MBEMA R AR N SR, FE2BIER T, XM ERE
REUMELD I R T U R B 50, XS YBUFE TEMASF M, HTHRSAREER,
R EAREEM, oA WIAEEEE, W H AR BER KR M PE R T 3. 35MI/kg, B
W, WAZRBSINBIRAT, DORHETE AT 2 G B — A i LA AR S AP

JRE R R BRI AR, EATF RS WME A S . KA EBEWR S, HERE
RER AL B PP AR URHE A ZETE S A0 s A, T BACSE K E R B W AERRR, WA T
AT HE A E R IR, seoh, Bk & R R AR A B L B E s, A
i, BTER AR BT BEMHSNE, EHEZASEBUTHER, BHE SF kS
B B Y Je [ 2 B A G R 45 T BUR B i S HF

3. KRR EMBER S RKEFIZE AR

WESR T SR R ER LS, BB R%E (NPRERGRIAEY) WEREEE, BUERE
ERFRAKERE S, SEESRBEMBA I IRTEE LR E, XEERR G AR &
Mg EERE,

WA IR B RO | AE R EfE AR AL, ERNEA TR, FALERFEAERER
W A 0 B e T B R . A LR A TCAL B o A AS, SR AL R R R R R R
gk, RABAAA .
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4. BALENARLEERAL
iR Rl TZ BRI E (IngedRi%) MTEBRELE™ 41 SO, HCI, HF

EMUESUK, NEERRPEMIFBAGK (BEEK) mLlhf, fZzFl, tdRa
AT, XESERSEHEHAKRS S, SR KIGE, FlnRER LR EH™
EHEEY, ATRESKEERBREEORBASITRA BRI ER, 4R SRR EEHER,
— BT FAEAE,

A, ERRESTETERBRS, ABMIEERSESME, EEKMLR R T
e, ElAE, BEeRAKRIYH, s ARRFER, WikkE ., HeffEEdE T, 5
AWM., KB, FEAEKBEKK, BR% BOD (AATEE) REMNAEELLY, MATIA
EAME, SEBUKEREEY, BRABEMEK, Bl B0 h i EEA, #aKIE K
G54, FRUAXTRIRBERE) M T 2K, Wit KA, AbBE IS B9 K RAR He % [E 1 2R
i, WAKER, REMBIZFH ., LAHER, BoK s i & BN A S E KRR
FRE B HERCPRAE, A RTHERL,

RIRFEREE BRI N LA A, ABEFIHA, ZEHEAE, WAAHEKBEEEY ., B
b, TRENGRAGLS, KGR A Ak P A 4R A B A W — I A R A Ak B
— M AT R AL HE , BIRBERE Rk, BAUCHEM ERE S, WA A E,
e BT - HBE IR A KI5 Y, BRI AE IR
5.2.3.3 hIRBEKEE B R HE SRR

REFEREREE “WEA, TEA, REL” WRFHERZ—, EHEEE X
B AR A, REERENE, SFFEhBGRAMT, SeEEER TJLENRFER L H
7, BEEBRTRRENES, IR “HREAR" TERAOEER, NIRREMEM, WMiis
TrL ARy msR, RRFEREBPFAFSHEER, NKIZE, BREABRERBES ML
FARTR,

RRFERE A MR EIERT A A shiEd], IR KRG AR EEARSEEH, RIS
B R G AR L R BRI B M RIKT, BRETHAK e B g ZRY (1)
ik AET RN, BA R EMEER NG LM ASTmXERHRE, KERH
DCS (B ARL) . SCP sk PLC (Al 4wmAR FFiEiilss) . M2 & RS (K
., Wk, BEMASE) AR (ZESAR) . FMBECHAR, (R XT B3 A be bR 4 i R
BT ARSI ER, MERHTRI , A, R, RS M DL R & LA Y
REVRZE . B ST MEHTEM R, T LA SRR AR & A PR Rk b
W RRer ) R B, BRI RIIRBERE )/ B B R,

1. B3R 3 B 6948 37 4 4

BB BERETR YT R GBI R H A =2 5 T HER IR BERAb BB AR, R HEY i)
B HERR BB, P HE MR S BB, BRI T e mi e ab BRAN, H
REFATE ELTM A 7 2K B e fiAb 2, BE el B A SR pES T, M
AR, WM H SRS A SR N B, BiSGR S PHER R T iz s, A b
3, HEmBE OB EP R TR, BRI, BAak o i O HE SR,
SrHED B 4 i BRI B 7E 850 ~950°C 2Z (1], e AT 3k 1100°C , PR iy 7 3% 7 4 e o A 48R e ok
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FERCR, BFARRIRER SRR IR B BRI E, B e B A REBIR,, &
e, HRIRTESERR Y N R B, LLARI FE R H B,

R BE R b A RIS IR B S . R A SRR sh e . XUTTR D] . A=
MR KR BOR KA H5F .

(1) &R (SE) sl BERR (SUR) MEELEEE® b — 385 TS A 4 HE
BRBEeS B R BB, R RIS E AR E (SR) RW2ERE EREM TR
{8, ZrRlasFy HEm stV BX P PRE(E R

YRR (BPR) R ERRELL EIFFE BT, Goetas A HER s ES “ R R
&, AR (SR) TR, MERR (SR) £ TS Mg ERER, %
B R HE s TR RE, RERE (BPR) EIFRET; R (SriR) &
A ERRER, SifEFES XA “k” RE; RZ, FETFENEFLTRER, 3
EfE S WRAE N “FF” W&, EHAMIIRES, RATGER RS, RSP HE AR
AER (SR MR R ERT T TER .

M LR (BR) SRR R RGE, MAEHAREL T 2L T RARE,

ARVIE (SIR) A B i A B ) ] B, SR E R T BT BRAE T,
MM m, REE 4R AU HER RS A B R I s, AT L
TBZRMENREE, RNEEUTILR. Bfrtfia, BaikkimeE, Fonfie
LK HRTZ& IR E

(2) &#EHsfE =R

1) RS, BERRERBPAMNHES, SIS0 — BRI, Wkt
P BRI T AR AR AT AR AN, AR SR ShEAT RN 0 ~ 1300mm, IEH B T A
250mm, BEELIRAEOLAAEM, AT LSO R A % . SRR 200mm, 1EHE OGN 250mm,
F 1% K 300mm, XL E AR ARSI T BB YL E i, TEIEF B T ATERE,
S0 FL A B R R Ao YRR ST A Vil B I R R, B PAT T R R R s B (B
BIRFEERI T ) o SRR TARYE SCP 53 DCS SR HIE S B shahilh s R &, #H5E
B0 ~100% , B4kl R —Fer, I HhpiERATF R EHBHMAIE, X4
AP 54 8 BE 8 sk /D B, ek R A R E 00200 [ B A s b, R 2 5 i ) R R AR )
o 8 H AR N S . B A B 45 R BT R 290 2 ~ 3min (AT TR & E &
i) o BRAEE NLZOZ W B R, (]2 B I IR AR 1 O

2) toHE, PrHES PR, FROMIUHE, ORGSR S AT IR B, BB HE O R
miash, WEshER— M RERSRFEMRE, H—TRENREENS, XEERESIRA
PeEAR, AP HHE IR &5 RE A, manErHE s, SRz ORI GE
HEk WP HESE B B EAT SRR AR, R — R PE R (B ) FEATIES,
R BR R R E B TE 20K b HE A 3 B 2 T R MR R B AN HE R B 273, 4P
HE K 2 R BE— % 800 ~ 1000mm

3) WHEEE ., BERERREE - MEEERRE, H—EFERNREEE —EE
W, BRERIRS), ERERH—REPHRHE T K, BIMEKEIE), iR shr
FEH R — R RS VUi 1 (PR ) i o s ) A i R 1R I s R AT ) ol R A
Sl DK SRR A A4 TR AR RS A T R i T ah A TR RGOk bR, TEIER BT



188) FEERRBSWHHRA B
AR 2, I A e 7 16 A0 B R S 190, 3 ok o e o) CH 45 1 % i ) e 5 T HE K 1)
I,

4) HEHER, BE RGP IEA A HEIKES, BBUEGIIKS), HE T LR E R
8o XA AR SR RERE TRER A& k], /e E REBEisE T,
e A s i R AE B AT 8] T h R R Gk AR, TEIE R B T R RRE e, K
A8 4 457 1B sk i) S BE A B AR R R, — B 1 ~ 3min,

5) $rHERR . brHETR R HE T I, S S REEIKMRNE, RIS RE SR, [F
5 S0 TR KR HE RS, T Tl S MEE, 58— 1ROk E MBS
Ko, WY R IHM%, S TY%E T, LTS HERIKKITF, B TY%sE
KR . VA EshAE R R B shE, B EK T 85, ATRAA 0 ~999min, — i
430 ~60min, TEIRZITHARIALF, 7EIEHW BITIRAT A%,

6) KZEEA#EMH, dad s — kR TR e RSB, XU # e — M E R R A
39mbar (1bar =10°Pa), X/MELFR 28N HEX SRR ER . — R XT84 9 T B
— R E N 35% ~60%

7) —WRTREES, REEE 200°C, EadiFT & RS TSR IMARERTER
SCHL,
8) HRfETANIFER, 2 IE b B R KA (OKEL) M= ESKET (KA, &R
Wi, AKRE) BouHATMR, HArp RS RS EA &K, KN, fEKAREME
KPR S ThAE, FFRER RMN A T, FEHEH AT S KE, =hEANTRERE
BRERAZNASINEE, VAT RN, BRI T RMEOK A IS, & F B ECA B AME T
HAEEWHMSHEEMAKTR, ZRREEPHEDGRE,

9) FHFEIIREEER, SR AP IR R AR A IR EAE AT, LA S AR
TR AR A i e %ot IR B A B

10) 5| XPLKERREE S, b e HEoR S X (6 R ) Aot A0 S ] s il
[i) i Xof o) 7 2 A T A M

2. BB B R Y8y AR IR LR )

(1) RN RS KK HPLECAH WoodwardS05 BRI IR E Y R 4E, WaEMER . #HAEM
B fESEHTRS, ZHBEAY R FTEERTIES . BEEY . ADERENET .,
Bl & B pLIR] 254 ] B f far g

(2) W EE BREBENREZH), SBREHRGERA TR REHLAT B .
O#FEAKLFLHENT, BHKA RS RAEILESS, o 50205 & s, FaE iR
HBA AN E S, 2FEfTHAEE, QRERER/DRRER, FTE R4 )i
HAHME, ORIBAERENAY, FESHLILER, OREREDET, HIEA KN FRE,
GBRA R KFE ALY,

(3) AHAEHESE FHAEHEENFEEFEHERRBRILESESRPER, 0.
ARV ERY . BBV | ZRSVLESR . EE il EERBR . BRE
HIRECBIER Y, IR YL E BB Y . SIKEZRBPLRBIR 5%,

Ak, AR BRAk AP S, BrA B iLER | B R EEFSEES 1O
i#iEH A DCS,



5B LEMRERBSHERA js9

3. HIMHE B ARG T ARSI

KRB RAGWLZ2RIPA LT HE. \PRREefy . ERRENZ2RY ., &P
KB E2MRY, 55| NALZSBRBRY . LK EBRBRY

4, BB AP b AL T b R

BB FERE R — R R R, A TOF RN, P 52 HEM R
HALE#EAR, REGEER Tl ISRt Z4h, o] LU A A o B i gk
R4, SRIGHEIEA PR HEEM,

P 5-25 SRR B A v 3 i ) RGEAE 1A

5 2 5 P 119 B PN ) B e B R A e 4 Bk

BT, A EHT R, I ! ey

APl T kAR 28, KR pe iR A A e :

TR T kMR b R 58, AP Sk i b R AR A ! :

S 28 2 R b O A e R 30 0 AR S
B JEEH S SPWM AR RS B 4 * s

R, 5 LT 2 B 5 e s

ISR, RIMA S HE )G, a2 UL Bl AR
FEASH L B A e 4%, A e £ i 4% R 4R

nT

et i)

MR BERE (ORI . SRR S5E S, K e
LR R THRIRES, FE8 56 b HE R B [~
W, SRR,
AW Bh 2 i WL AT LA 52 B e Bl Y = S0
e, I ELTERE M4 T AT LB R AL i
W, (BRI R R LR A, | | S SPWMARER AR
B M B =R 2 S O A 2 ! S
F— B, BCRELR AR R G R A B A T i

HYTVERE, 2R F = A 2R 88 AR e JS P EAT B 5.25 Rt & e Rt & S e
FHR, I 0 4 o] 4 e A g 28 8 L, X

REHLLA RSP B REMA L, XM XBRRE T REMEN, (EXF B IR R 9
FORAT AR REAR, P A 08 TR REAREN S S,

5.2.4 £YRMAFEBHZBERAR

HAE FE S — b BERE R 7ERHRI S AL TR 4 1~ B o PEAR A BA AR Y S LAl JRUR I E
HEHACHHAEARE, OB R . PR, MR R TR AR S B AR, TAERY
o] AR LS ), ] BB it an AL, MRBHEPRBR =BT H* Ml e~ I FHEAEMF
Wb, AN B A [ B . AR A RSN . R L, ERPHE
5 LRI P 84 S IR R B AR L BRI ERK

5.2.4.1 BAEIE MR
A FRRR b Ak RN T A SRR BE S N, R ARk e vl R G ) Vs Y HE O B B > T
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HIHBBRIAGE R HER , SRR MK AR B T2 BB B R A o s BB A, BARCERR . ThR%
R, Bl s NER R, B2k B ek,

(1) REEFHAES BB AR RGN A EEE, PREAZ TR
R, FEWMAZ REMEIFARE, B RTRe it 2R 5 ok — BE R R AE 45% ~60%
T K 77 % HL R AZ L B RO KA TE 30% ~40% , T AEIRE 5 9 165 A4 Bk 78R 1k 754 A (3] 44 e fift Jit 724
BB, HER A RPGERT T WO, A MG TR R ST S R L, Bk
b 25 A F AR T L 70% ~80%

(2) BN AESM SO NOy S HEMARRAR, ke it [ N P21 22 R 7K Al
—SEEARERE ) WA SN FRHEBCR B, FREFRASREEEE, B4, SRRk
B, ABLIMEsIERE, REEREHRESHEREPAEHHM, FHE TIERRR
AN, BRAIRAK, [RIE PR BB B AR R ST AT CO, MY HE At KR B2 FRAIC

(3) AMKETRIESEHEA B T A R A AL R IR e B e s g, TSR AT LA A
MR ey, BT JREE ki, HOELRIEIFURHFSE AR BRIk e b 500 A 8 5 U5 AN e 42
151915 =8

(4) FEAFEE OB M PEIR SR, W LUARIE SCPR TS B A AR, B
AERM RGN, BRI LA Z N HAEES | B E | BR[| 4,
AH, HTRBHEMERR, A/, RS, BaliEkEEES, U ERIESER
5 b st i X R v R L, B SRR L

(5) BARE REEmARERERRFEZRARITTHRN, KL E AR TR
BRI — T, PR MAESERMIER T ZHEY, ol DUREAR R A7 2 2 15 #b
2 5 R [RIRURE A SRt it & L, BROR L it Y S A B T BT S B AR ME T SE R AT KL AR
7=, BT AR i e o A R ARG, B R

(6) fAfamaiitR, BfTHER BB b ZE R Bh P ER ol DL BRI o 3R A8 e B 4 5 Th
R, mEHE) B LRI, MMSEE T X R mME MR R s, R T HATRRE
MERBEAR, WA TR RBRPTMARIRA,

5.2.4.2 SYRMEHREMSE

A= 90 [ RE B 73— A S8OR P O i W A 0 R R e T Ve SRR B T R, S AR SR L
HEG, AW BURRR ke BRSO it b AR AR AR

1. BAMHA L&

BSEE b = HITH R SO EE T R RTRI R T, BB HLR
TUEEFMRHE R Ay (MUESR) , LA, KR SR, KBt
HAMR P I ERE B N i RE, IR AR A5 I E R B o S T . R
e = A K 28, R HEH AR PR B, HE B SRR AT A A

HRBH M BN (PRI A E 5. 2.2)

CH, + 0, —2H, +CO0, (5-7)

2. LERBRA &

R T P A SS P . SRBARR AN Ac B i =R . AR A B i BUZ AL Z 4
VREESCHEELZ . WERER G R RNYEER, B8R FRNZIAREHR, 3



S EYRERSSREEA Jof

TEfE B 2 R IRA B BB EmcAn . AL E R B A2 RN KR A 35 BT, i iR A%
PB4, H F I BEAR A AR AL 43 51 PtRuw/C il Pv/C S8 BAELF
PHEAR E 4] 2 N

C,H;0H +3H,0 —2C0, + 12H* +12¢" (5-8)
BH AR B 1% 2 1o Ay
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— Rt A2 L MR Y 3 RS, (B 2 AR R & LA A R, — LA AR
AR R, T RIXT R BYLAMETA B ER, AR /PNERSZBIRRE], A
YA R R T, B—im, PLEARREKR, #ARTHBE AWM,
TEREAREESERE R, WXLl E K SRBRERE A, XEiEn] 5 |8 i
HRBR R, RPRSERES, FBEEARZWRAH 2,

(2) MAHRESR BARGHBESH —-BBI\HLIREARGENERRAE, &
BHAERBEANBRIESSEE, KERNEYRELZ B4 —BEARRWBESSR, I
35kV, 110kV £EFH &, ME/NEFRMVLAE RS Y ECH B MAEZE, 3. 5kv, 10kV #
380V, 220V, 200kW LA T BIHLAE — M B R A 400V BIHL R, 200 ~ 6000kW AHLAH — M E
KL 10kV B ESFR AR K

(3) BAHKX APEREAH) MANHEBE LEHEASFTE, ZRNEEH LM,
Hop ity B B F A s RERT LA ELEEAFH, b P03 0 o BB I 75 B30 o T AR TR AR AR
LU AEC RN 10k V 8% 35KV il A REZE |,

(4) BANE HAEEEHN—A BB KA 1%, FRUAEYRELR S5
MAZHEEOFESE, —REGH) R RGEEHE,

AN W — R e B T T — 45 2 S R A R R AR B M M R BE R 1T Y
VR,



5.4 HEY)REERBRVRFTEAMEMNEM

1. AR AERBEA €5 AR &6 25 AMFH

(1) EYFREERELABR SR BB ARTENR EYREERE A B A R E
ARG, BT HRWMRE, B TH%, EAHAREREE, EYRSAEREEE—
ERE FE AR EMNSARENTR, 2YEHESAEFANSELSRMENNYT R, &5
THRIAZBE, £PRIISHERRER BN HERL, & 5-8 Fiay 6MW Hl 25MW A9 i
HEMRE R BEE AR, Hd 25MW h# 04, £5-9 Biak 1 ~3MW #l 6MW A4 i
A& B ARER, 5-10 BN 20MW F140MW A= 9l S AL S5 TR B & B A B AR FE 4R,

£ 5-8 6MW F125MW £ 4 R EERER B ARIER

I

6MW 25MW
AKRSH/ (MP/C) 3.43/435 8. 83/535
KWEfrmm (%) 95 95
SEiE THYA]/ (h/a) 7500 7500
WA (% ) 85 90
RIRBIBE (%) 22.9 28.5
RAHERBEE (%) 19.5 25.6
ITAREE (%) 10 10
MEHR (T)/(kg/kW-h) 1.48 1.04
£5-9 1~3MW 1 6MW MRS EBHEARIER
- 1 ~3MW 6MW
SR (%) 75 78
ITHHSEE (%) 10 10
B RBEEE (%) 17 ~20 28
FiafTHE/ (h/a) 6000 6500
Y AR (T)/(kg/kW-h) 1.3~1.8 L
F5-10 20MW 1 40MW MRS USRBRE BB ARIER
# H 20MW 40MW
MR U R R BB (%) 25 25
SUBE (%) 90 90
KAk iz TatfE/ (h/a) 6000 6000
AP FERR/ (vh) 5 10
SAEBR/(JTkW-h/a) 2700 5400

(2) HEYFRER R H WE ARV AV RAE L I B B E AR 544 ol LUR ™
H B TR R B R AR RS . Y REZRRER B EREYRTRHERES, HEEX,
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TER AR AT A A BRERE., DAY R BB R B R G C R E R X HiF
W BRAINA, RBRGNANED, B, E™6 ~20MW 495 B MR & d ik &
F14) Ei, 3 B BE LA 2 247 6000 ~ 7000 JT/kW, #F 55 B89 A L R E R & W FifE, 7
E/PNRUEREAE YRR, FREEREAL58BEN 0% £, 1 ~3MW
A ) S A EL s BB BT AR 244 4000 ~ 6000 JT/KW, BN B VT REE K AL A4 18 A IR/
oMW HEIAE Y AL R R ZR IRV SRR R T2, RAES, hF¥mT
AREGRBPLE R RS, - HAMEATERE R, Emasg/ M M, ik
) 6500 JTo/kW, AW AIRE R BT H 75 7E/N BRI B i A9 JE R 36— B4 Y Rk
WA, TR MAR RS, H el BEA R R EA 2R, FERRTEEFES
TR FRRLE R RS0, X PITEL T4 BB 83% , AL EESEAE 300 JU/kW AT,

SE B SR EYREERBEAREFRRA LLE N . OEYRILIR L B 853
B A RRZTH, MAREHYE, HEHFEMETEANRER, HEBartie
TIEHE) B, mMESX B A —EEm, QR —&H AR 8 RAL BT A —R b E
KHEHB IR, QYRS EBEARNEZBABLERTE, ®EKLD, ETFHRE
YRR, HEEAREARHA, FTEH—FEBNTE, QHEREEBEARRA, H
FE/NBE R FITE L T 28RS LU R, R KHEA A REBRIFNE 5T,

AEYFR/NRIEBEERER TIRETNHEAT AR, B0 H A 5 A& B L s i
F PRISAORBEREH T RABEAMMKRSIER, SABER, FadmRE, KBl
ABNRIRGE TR 2/3; KEVSAL A B3 B0 & B S H 4 & i RA8 2, (Bl T v
WA, FRAREMEAREERZE, HEFERELZBR2E, (BT XL SREIER B
%, BA LB BREBEHLI LR, 4V RE & b A B & D) R A KRR,

2. BAKXBME L 5B IRA 8K B ek

BERABEMEBRSBERABEINAEEEA U EBBBMERAMARER, mHEKRS
Mg /N, HEH RSB A Y MG REMR, RLERAERRAEVBISFMHALTZ,
F5-11 & HAK AL K &8 20 77 m®/d B35 KA E SRR e 5B R B 2 5
AT,

F5-11 BEMERESASEABNZBHNSFLER

HEHR/ (m’/d) 6804
KR HSHE M (200kW x4) HEKHE (600kW)

FEE R/ (kW/a) 56.1 x10° 44.2 x10°

R &R E/ (kW-h/a) -3.3x10° -3.6x10°

AEfER R/ (kW- h/a) 52.8 x 10° 40.6 x10°
FEHEBRR® (A)/(TTHIT/AE) 7392 5684
HE®//AHT 72000 71000
EEFTRA (B)/ (7 HIw/4F) 6248 5056
FHFM (C=A-B)/(JTHITL/AF) 1144 628

H#ES-11 AR, EMRERERRT ST R ILE ms, HaaEE, FEHN
mi%ﬂ



3. BB A B A

(1) Bk NREREHREAT RS, MBIEVSESRM, B X5 e, &
F 2005 4, REEATREEECIE 1 x1080/4E, 3O AIHVE 2900k)/kg, 524 T
1.4 x 107 MigR A, EAPH 1/4 ATFFHREEH, FRXEEIE 602 KW - h, HYTLE
T 1200MW K HLHLAHM R B &,

(2) BEA HBFEREEBEALHLRITENL, HIERERE (1000CLEFH) T
B, AT ERAEMAMAFEYR, BRSSO RREHER, BURBITEL,

(3) Wk NBRFEREHRE, RAFRERN 10% ~30%, MR T HEES K
A4, EF T LHBTIRMERRE, Hik, MERNIRE] +408 Fl T AR R Y,
RN + Hb PR IR FK FEIR AR, SCBRRTRFEER R,

FKERBE H - Power BiRBERE A B BFEATRME2T 6% B 11, 7E 6 FFE174, B
AbFRT 4 x 108t B8k, ST EBEIRAT 90% L b, X ek I% A & A 24 TR 500 A5
WA HAE S, mEEEIBEAFT BN (HBRE) .

H — Power 2B B R T B A R K AL TR Z —, I TR Bl 55 Jr i Y
“RE”, ENBUFER, H- Power RER I TIHREESRNE, HEMEMML—8, BEH
2555k, HEBIZHREIL 1.8 2%, EULMAHEANLERH, mHEZE S HRRF
B, MM,

H — Power T H7E 2010 4ELART, B4E B HRMEHFIE N 2600 71£IG, 4 AKE KR
H — Power HZE R AINE, 1997 £ HBEWAEEI T 2700 T3£IT, BT HEEREHREE
B THTRENAIER (25%), FEENETEFREIREMMENRE, KTy
F- 5 Ye IR 5T Y 17 5% e BT R B L RE, T EL B3R BE BT 7 A B IR S 2 X} R B g AT ]
Jitr, - AT 6 P IBOHE R R SR ) — VI SRR AR HE . H — Power BisR AR & B WA P=18 PR 0T .

AL ¥R ;3% BE 77 2160 M/ K ;

Bk BERed 51 2 x854 /K ;

B R AR iE H & 561600 Wi/ 4F

By S ARE AL FE B 561600 W/ 4

KEFAH S 570MW (AL 40000 P EERHHBEFRK) .

4. A RBAEE OB KEZF MR

A RVEHH L EMEREY, SRR, YRR — B R AR T 24,
HA ™ RA LKA SK,

A YRR ZE R R R B W o R 3k19 70% BB &, WifE K R iid, 4
YRR 5 AR IR A AP TT K15 85% &k, PRI A= 4 Rk vl DA+ 4 A @ b A & W
yh R F R —, T B AR A HE R 52 2R BIME AR AE

KEING

AFNBTEADRRABIXRALESR, A LHHK, T 204 HRARBRBEL &F) A
BR; BARHHAR, BRAFTHEBAMBAE, BRI RB LR &6 48 £ 408
NBTHBERAALL LN FT X EHRHEA; NBT AR EGRREAREL, HF8
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BT AV RELGGERZHFELH,

AMRRATHEARROEZARITS), A8E, RAZAYRERESY Sf LA
T3, GHAHRAEMRRER, KAZXEELIRAMERAEMFRERBIB R, TR E274
HRHEREAELA TS ERGEL, AW REABMRBELA LA ABRAFBALAL L EH AR
AMREERG—FEEHBX, LARE KRR E AR — LAY REHLRY, HiLF
RBFTHEBRAARBEFLIAMRAREATRRATHN, KFTLEK, AEBHORMELE
BXORZH, AMmAA TERLBERLEH KGR A, AR KR T UM R
MAFNRLE, FITAGAEERBHAGGE, EAKFOL25H0, 2 RETAEMR
HAbTr ik, TR RAS ARG, REGdmER TEFL, T HERE R & w48
PRI, RE ABAMEH AMMERRIG R, ARAEAL S, Bk, 2 HhRkEL—
HAEATSTEZERAMTHORRAENER, AW AL LE5BHABARAYREGESAH AN
TEHAPFE,



#6 7 oA KRS T B AL P B R

AT G A BRI RFE RS, A A SRR, T M2 BoTiR & A M
A, HRERR B HIEAR L oA N A LR 5 U R AT R, EEAEA AR
MIFFIE R K FZM AR, oAt SRR, B BB RN 2 BotiR & HMEAR
SHRERRER A,

6.1 DHIVEERIVRHERENA

AR BER M A X ¥EIR (DER, Distributed Energy Resources), J&—FiGEIRI 4370
KRS, LA wmKEERESAM ., X T EENEPEE TS, B8
RGELU/MIEL, PER (BTREHRTIER) . Sk, 2K Xm BaEm PR, o
M7 HbA % (Cooling) . #¢ (Heating) . L HE (Power) MRS, HPr4#n =X 6E IR 8K
(WADE, World Alliance for Decentralized Energy) #itE Lo A=NEET . M & RCH & B ™
A= B B BB A= 7= RAR E DA e B v 0 T FEAE BB IR R G A R B A ARG R . BRKRZRIE
ZR K REHRIEA R S KB RGEAH N, fESTETH M BRI T KBRS, A
SrAREBIR ARG, TAE X LT H AR, BB AR SZ R G R BIRMFE R,

Sy BB IR A S B R A FE R PHEE R A . VBB A . BOBHA i AR e — 3 = IR LS5
ZMIERX, FTEHARGEBEEERFAH (EUEE, Efficient Utilization of Electrical Energy) . &
el {5 AR (ICT, Information and Communications Technology) . £ BEAEHL (Smart Box) ., &
S H (ANM, Active Network Management) I MG M, FEEH M (Smart — Grid)
DA M (FENIX, Flexible Electricity Networks to Integrate the eXpected energy evolution) ,

SRR EZN A BR-BARBEKSEA RS, BEESMAEKSTERE (16CC),
BWRSAEZET=, -2 =8, KGR BRI & S5,

KRERAWRERSE FER LML ARE ST, ZOoRE., A, PERHKRIUASLZ
e, HHMAamOMEREZRARN, KHEAMW, REKNOMTERMEHESR 20 4, M
WxArEarEEE RN E, KEFRSESHEHAKERERA, MR ASKEL, [
e, KHMBEMMAREHERILAR, BEREVIL . 6w P b XA X501 /N
KR RASHES, BRARFAAEE, HmETHARERE, TE2IREGHRE
FIHRBCR, ¥ KREEMSESAAGE, 2aX5RE I RMIOZ SR SRR —, R
R E - EEH R/, PRIERFrS kK R LR A BOE R Z —, MR iERAE e, B
ZEULBRERARTLEREREHATE, TRBEAE, aREENET, BEREEEAA
R,

2003 FERIE, EEH, mER, TE, MAHE, FHE, Eil, B % EAL L AR
KEEBRFEH, BARAEERELNEFEE“ERSORGE, ERTHER, Fali
BEHEARARYBMEARN CELRE, FoaEAMNIEXXT SIS S # AL AR
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PR, IRE S PME AR BB R B A DO MR R RE IR A R C B KRBT, 54 X
REVR IE X R REIR A R LN A,

6.1.1 SHNEERAFFE

A BETR K BEIR A IR BEIRAL A, —IKABUR AR 3, WA REIR M4,
MA—VIT R AR, KBRS GAERP WM, B, ¥, (8) BT, Hibd
TR BEIRALN RGN, LA BB R P 2R RO RAIE, I8 b s aE IRt
NRFRME ST IE, FERERY L, S hNaeEERaE Rk, WiRik, CIEE
HE e Bp, EEREER F, o RAE A BAEAR, Bt SRSk R RAR
it & BT, KRR, SREERERMAS, #UKEE E#H TR E, &
REEBHERI A AT SE, A BRI ERGEMAL, K h, B, W SEREREES, &
REZRGREVEER, VARG TURBHIBIRAC, PUBE PR B #h 48 & R IR A %

A RBERESEA P, BA SRR, B, FRAR S, BEnTMSLE T, haliERiE
11, MR KA | R 28R SR B AR . B AT 2 &k E K E 0T LAY 27 X RE TR
LA SRR E T 90% LA L, KA LS AEIR A FIRCE,

AR BEEAERE “2HNEH” (DG, Distributed Generation) , 33 “HifEH %k
FIH” (EUE, Efficient Utilization of Electricity) , [FJFAf1E “EHMMFH" (MU, Manage-
ment and Utilization) , J/& “/rfizN%0E X HEEH A H” (DEREUE, Distributed Energy Re-
sources and Efficient Utilization of Electricity) , X FH HRZSEM T, &—HEVLEMPELR .

AR LH T Z——RamA LR, ISR - KEBEER BEEE, 26Ed
A E—Memn e, SXLHES, E—SEEORTSGHF, APEtafag
PSRV IR NN RS AR, BB, #7105, AbiTE/NELE & LA E R B
SLEBUSENF AR, DEnta RSN 2, A NRERSAEE SR
AL/, | X SRR A R A AR B TERE, B T HBARMREESRBCRIET, SR
AW, CHEHTEIKERM,

H B8 92 A 2k U I AR R FH 40 A& s LA A4 B 25 T e TR BR AR A B 8/ ke
HERE), MRIEUKRARR., BERSEERERRTRIL, AR, MBS,
KFHBEER A, URASBETNRE R B &, £YtekE, MK KRR
Fo MTAMARBEZCE, BB, MR, TSy mMORBRE, ik hfsik
AP A R FERE , (X A B F AR IR T IZ MO E M SERR N A, WP A FEERE, JrFbe. K
RRE ., ok, Bl KEES, YHEARERIEMZE T, EREER T o8 B d
W 7= A —TE BB AR RS, PRI e B e R T S A R e B T R A B E U, Ar A AR
DRI ARRA Y,

o3 A AERIR Y FEEAFAENF .

1) AAREER A LB TR RMABBFE R A A, B—fh Lo A RB IR A MR8 ¥ I8
SAMMARS, BLETRUGRER P ERAARTR, SHIBEEX OGN AEIR, 5
KT PFERE 2 RS, THABIRA M ENR KL,

2) A ERELSE, ARG EREHE X HEFRNRS, RIELmGEEAAH
BOR AR E R,



(os FwREESEEIEA BHR

3) S NEETRE— PR AR R R B AR R B BT R BB IR R 4, 5 - b
REUR T K LA K BE IR AL BAR DL AT R B S 1

4) oARETRR R SERE R REIRFE I EOR , WS R YRR, JF R A, BT
g AR, [FIaE, oA CRETRA A HHEBOR /. HERUR BEARAIIR S, T LK = AR
YL AL PRI

5) srAnCRRIRMORE T B et (15 BRI KB, KA Gelblafs, Mg
MIEEESE AR, LB RN,

6) A AETRMHE T LARE IR 95 22 Rl oA E AR REIR AL LR 516 R, LB TEHEM
B LMRIE S REIR R A K 2 A 5EE1T,

7) SrABERBOR A RERA ARG . SR w35 s At n o gtk s
T A, BRARMFEREARNER LR,

8) rAiBETRBAR T LASCEIFM A, (Hih THAOEMER B SRINBEE KR, 55
& MRS RIPIR, UIHRAATREARE RIS RIPER,

6.1.2 SHNEERA A

20 42 90 4FCLISR, RIFAREIRABTREIRRE K &, oA BB IR T AR 59 A& JB 1 0L FH AR
A—3XER, HpofhNkBR—FErEE T, 7 R B0H FRE TR Y M- 5™ LA Rl -
P =BRGP, BULARRIRSF/NE T BA BT R, M A kHE, /KB, K
REYEIR A B A . RIFIA ., EWREEAR S, RETHAREREEE, A 1012
kW B XBEBTIR . 29 17000 {ZMEARMER R ARPHAERE IR . T 6 {Cmibr R B AW R AE IR . LA
B2 1.2 {2 kW B/KBRIR, AW RE ., MIREEFRIR, BEBUF ST AT A AR IR &
JEALRI AR H, B 2020 - T FRAE RETR A < B B — R RR TR AE R 10%

6.1.2.1 SHAERFREEREKE

AR RETR N AL S R IRF B VMR, ERNHEHREEIRELRE.

1) /MRS ERHL, /MR IR A SIPLEOR O BEAE |, SCHEHb T % e A0 fE R A B
TR,

2) MBI, BETIRERSIVIREHEESAR, RAKRE A& B 2SI R B2
FIRAR,

3) Mk, ARTARCHmE, BARRAY . BRERRNSAEEFSMEAR, MNA
Bz, HESN, mEA RIS, KEHCRAET] 80% , RAKRE
AR BEMERBA,

4) WAEZEREEL, PR/, SRBN/AN . B 1T 07 A5 /DRI LA B S
o, KA R RERFEHOT AR, S A IR R B AL A& N i VKB 1R AU
RICHE, EH A HZRP AR,

5) ARUKRERHLMBERKERRRY, N BEKRYLH AT AFEAE T A KL% 2
Ay A, TR AT AR AR IR E ., A BRKEMEKEEE S, sBER
AP AT AR A VR ZE T A, FE TR RA SRR ERE, FHRARIEK R & B4R
B AR RO, AR AR AR

6) KFHEEAH RS, FMAIKMEECREREAR, 5 HAARREA A A mB A TR
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4, BRE#MEBRSHESAHES, Btk S5@RMRES, At 4 S5 EEER
oS,

7)) RAOEKBERSG, N ABEEMARBELEREN —NEE R, KRKIZ I AR R
LA URE K TEB RS, 7809/ & B &40 /E 8 B TR /9 31 278 = im A
FIH

8) ARG ARG, AL A KRR EIE B -Bm- % =Kt R E
EIWRAY, RHEHEHIYS, "TLLRAW, dn] PR, A Sgih-sh 1 # KR
FEHAR, KAKESEEEAAHE,

9) MERSG, FIHAMIE, KEMEMABZFEQEEN A A, LI HARER &R
FIH
10) BEEEURRSG, KERNYANEE T, IKEWS), B RAKRESRE & H#H1T B,
SEERRE B R SRR H

6.1.2.2 SHABBRFHRFEEULER

SR BRI IR 5 RERABAR TS, EBA.

1) ZREERGEAM., HEFRRNREREEITHA R, Fl. 551X a
B S EGRR RS T TR AL, MR R R S Sk E N R AT A B
fb, KEIURII S RE REB AL, KRS RENRASBE%S, HHK
KAMEI B, TAREENREMLARE

2) AR AR S 30 R A A, R 70 o S 2 L S e M
B, R R A B IR N IR, TR AR S R R e R, ST
W PEL I BRRHR = S R A% H B

3) AERBEIR RS B ARIIL, Mo R AR ST R G A3 . AL
SEATE R,

4) BEREHOR, Wit BAEEORAOTF LRI, P REIR 0 RER P (A, SRR AR R
BOZSHERE S, HOREEERER . fEAA . AV RUBEAE 4 AR, PR BOR G L i
(i) . WEBRERL (RS, KRERCAE) . PERVREITAEMI, BUk, RIAIERSS
FIER. RIS FUKSNS . MRERARGISHUGERE . K AR RITIZ A R kR
HEZ MR,

5) HUURREREHOR, FIFIHE T KRS A BB MBS HMMERRE, HTE VAT
B, A RFEHARBTEEA, WIS RN,

6) RI%REIR AL, IR A4 X RE TS ZFH R R KRR BEE T EER
A, CREMSER . MERR, ARk R%EE SRS P I T%RS, L4H
IR BEALETT . 4. TR ARG AR,
6.1.2.3 SHRBEFERLOFERBRA

oA SCRETR I N FHTE 2l 5 B IR IR A BRI G, 5 A .

1) RIRTEEESKEOR . FIHRIR R E AL 22 SR S5 R oK, Al el 0 3 7K B8
IR BRI,

2) AR KA S HEAR . HomERR G 2B & HE R A K



FKZESTEAKRM, fEASEIERAAIR, Mol b g RON, Fe iR = <A A
HoAth s G HER R,

3) KRR HEGIRREHKEF A BROKEAR , FIFHREEAR, RS TE 5 4
B m iR E UK, WD RBIRIEAE,

4) ZFRARGEARIWE A, &REeH KRG A BOR  E X R AR, B
REFE

5) HAKKBERERS, FAHEEEKPRRE, 47 EBCRHEFH,

6) /AR HA, IR TE K, B3 % 54 9 sk s 4 7= 1
SHEAR,
6.1.2.4 SHNBEFENETENAELR

AN AR REAR, RN FEN RS . OB BB HER; QMK
BHLERRS; ORBSHIERRS; @Rk EHR RS ; ORNNIABERS; @/IVKEAHH
#£4t; OKHEEIRER RS ; OHIMBELEAH AR BB RS ; QEYRER AR RS,

P AR R, AR E . VSR EE, REFEMNMRBEREL, M E
A RETRFEIR E AR A REIR LN th A E EE/EM, IE7Em @ AL AR Ly m tRE R g, 2
AABRMEZHARER, BE CWARRELE) M (KRISERE) BB~ ER
WHEAARAARAE I, (2010 FEHHELE & B LR & 2020 4Fim st &R Hin) i, 3
2020 4 E SR BEIAERHEAT 92 kW £, Hp#f-BmBr= R85 2 12 kW,
T A P AR Tl A = B - PRI E B2 0 1 2 kW, - S e E A H A
RO 22% , fEXBYAPRLE R 37% EH .,

6.2 DHIHEBESAEERAK

A AR R FE A AT AR RETR , RSB T REDHE H AR B R 284, 2 Eh ik
HEIARANIE, fERE =R T SR EEREZ —, ik CEERE, HEF W
S RISE R AR, RERHAMEN CGCTH— PR H SRR SO s T
W) XA HHsAE « RiFr A oK R R P Sk 2 58 32 s 2 mE T
A A PR, BB T R A s TR H (9 2% A s RVE” AT LA oA 5 L
WAE WA REZE, SR A A RETR A il ROAFHEXT R LIRS . AT SEvEAI L RE TR
Rer=tEfm, S XPZMRE, AT B ATE A AR RE IR B G P M R Z AP AR E B AT
L ATART, AT BE ZR GE A 31w 2 3R A8 J AR IS VA R AT LU SR R AR ek oA 2 R
MEEST . BEESERELIAR H &2, MANWIRES, LIRARNEEREMILRE, KAty
A =X E TRTH 0 R A 5B ) I B9 B RT3

LA A A AR R RS A . REAREYGIR A . /KA | Seih bl Mk
M, BORARHL, EYIRAEAE | M A i | BIEREACR | AR R R RERR , K
R AR TR B C AR 2 B SRR KU R B AR AR A E IR R R

ABZRIHETEX NS . KEGEGR A ZA Y REER A B ARM T AN E, T
oK FEEE X W b A R A A SRR IR BN A RN AR, BERRR. MK
M, SR, SRR RS,
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6.2.1 RAS. MERBEEHER

KRS BAEHIZE N B RFEN LR A S R ERATTRESE, E£Tksh ), RAK
B TAb#RE, e, T FmEET ZNH, KBRS/KEY (NGH, Natural Gas Hy-
drate) XFREEMAEY (Clathrate), RE—EFHKMN (FEWRE, Eh. EEME, K
MIELRE . pH HSE) FHAKMRAKAMMAEKY ., LIRS, BELRLEY, HiB
KEIFTRBE, BERTH M - nH,0 KRR, MARRKEWHHIESF, n HKEHE (B
MEKSTFH) . ARKRKHR CH, . C,Hy. C;Hy. C,H,,ZEREWLIK CO,. N,
H,S & nE AR R EMRRKEY ., BRRASKEYH EESE AP, —BiEP b
T E BB 99% KRS KSR NP EEKEY) (Methane Hydrate) KREKEYT 2
SARTERRE . BUSHRHE A, S KA & A RERRAL, A RS DL R R —
DAY i B8 ) TR K B 85R

6.2.1.1 XASHBIEEFAHA

KRR, WHRAIRREKEY, EARARIANKRKEYLZE06, RER. 3EH
o, B aFHR, 2R, MEREGRESSECR, ENAIFETET, XIHFETF LR
FEREE, SKAEYATLALAZF T RFFE . OHERAEARRIILE; QULIERELR B T4k
Hat; QUEGHREREAERNE T, OKRESKEYEMDSRITEY , KRARSIEI—FE
FRAEVR, 7ESFREENER T HE AR, HaARHE SIS, ISR st
R, BIIMKRK LR, RRKA BRI,

BoWHR KRG, EAETHAXRIAAERGPFIRIFGEES, 20 2 70 FH
—WAaMEIE, BTERBMERK, AXEFITHEFERERERRSTEMXARASH A
AR, KRR LTINS~ ., JEA 20 42 90 4R, FE tHH 2T a e &
B, fENAE REEESN ., HRE/DNER—KXRK, BRBRZASFLERMNER, &H
BURF ., BEEAMAR, KBEBRIEAP , ARSI XGE 73—t KRR, it
RERKIWFE, BTHA, FAMCHEARNFRIN, FEARRRSTE 21 L dyub i MiEH
[, EAMEREIAK, 21 KRS AR RS M b g LB o A, B AR —
KHBIR, 21 2 RRASMEL,

ATHFHIRARSHER, REBUFC LR R THRRRE KNS KRR LEMT R LNG
( Liquefied Natural Gas, MWALRIRS) . #RE LNG TSI H, 3 E /0 /RE AL A1 88 IR 114 %%
RLUER R E, AMMEARSEZR TMELEIR, BRI EEMNESME O AMMKRASR,
EREEETREE LA, EMERAH#D, 75 20 FROHERZEAM ., KRS Bt
ARG, RERERRTM (WLE6-1), 2020 FERERXRIFRER HEEEETRK
5% ~10.7% ., RERIREFEHERAILIER I E, AWM AL KARSTERS1~5 1%, HiL
A RS PMEFEE, FRG SRR A BB R AT Y BITRE A, WRIEA
hEBRTHERERE, RRSIERET R PO LAEEMR, RASADURMERTR, R
R, EERIR, BMEXARKX R, &, HHRNEEEREREERTALE, 2
HEECRBIRGH . REERRIEL S, RPAESIHEE . BRI RS EFE, et
2017.5. 18 i, T [ M V8 o) A RS g A IO 387K I 1266m M EELA T 203 ~277m B RAK



210) FEORRBSHHRA SR

KEYTFIHRERRR, 2RKAK, BEZE3.S An/K, FHH™E 1.6 Fm’,
ZifFESE 12 in®, RREEBRE, PHEAEREEX99.5%, LW TKEY (AT
vK) FFEM T SRS,

BEESE—. . =Mz, RAEHYSMEEIR (40%) HFEERE, =H%
BIAERE E, BWEERM A MMM E AMRRK A HBENH AR EAY S, &
MARERAE R AT M E 2, REIXTAZHRERESZN 744, BERGTEEEHN
10 524 E, XFhER5E LR ERFRBR &SR, EERERP “EX Hift—P %
A, XEBHSAMEERH SRR, BARGN SRR, EEEER )RR TL
FEE, FTEREEESHE AT HABERKR, EHFERSE “WMEBEHEI", £4F “WMAHE
B R T BB R ALK i B 5 — N EE IR,

iR e] - B R G T H N i, RRBOIMBS A ISR, K
BEFMTARE, BRI, B %R m=NaeRN —F BN, Bl A
PR SRR, R APKEZSHTRESE—E, H#HiThREL, BERRERRHAT
KR, H1¥, SOERER. B ERARPHTHIHOKBER, AT LI Rk, @
A LA A RBRE IR, SO KRBT E )| BRI, WX AR
HEMBEE, TAX—-HARANEAZ/NE | BERSEEFREENEARHAL, EAEE
FREERF R E (NS, MBEURSERIL, RAERIL, BIMRYLFRRRL B 1 55 )
MEARM B, AIRBIREE AR /NEUR TR F HZCERRE R, EREF AR HLE
SHHAPRK, BREENBEK, FRARS R, HRBRTRERE,

AR VAR T oA E R PR AR, R TE MK, KA
L, RESFERTMEAR, WA MERBEARF-RIEHEAR, fln, RKEEFSAAN
SOkW RIS A YL, TEAHBMER, LGRS AT LIZE 150 ~420kW Z[EMERE T, ATLIR
8 P BT R R RS AR A TE UK, TEEB AN T, oM B b
R K BB UR I R R A LR H

6.2.1.2 WBEMSBYEZBIAE

ohRR 4y, BB T R KB (100MW LA E), F & (20 ~ 100MW) , /Y
(20MW DAF) . & (/hF 300kW) , SEVR SRR B2 RHLASIPLF R I/
ik, HHAKXRSEERE, mARR, BESE, #ikailkl, XMEARNHER. &
HAR/N, —M7E 30 ~300kW; AHbEARL, BEK/NMEWM—EBIKAE; A LUE SR,
SAERBE; 7EREE A R R BB R A A, MR “HEIFRRAE”, W& ERS
AFIARE, BSHHL, MR ARERR; S Tok, B, ¥BIERESTH
A,

HArsEE . KA H A% RERFEZ O IEEBBIT L HEHN MRS, EEH
KT (CAPSTONE) AR &K% H 65kW RIMAMS I ABER, KBEBFELT
26% , =1 TG BRF/R (HONEYWELL) ARIFHEBINT 75kW SRS HL
KEEE, EHMEN28.5%, HEMEZRAPN, MARFBES, FHKE, =FEHT,
FEHTFE . ARE LT KR LTS AR, #BF 3 E R A 7 BRI & 1 e I AR R
4, WARSEHEBREARATREE “BE/NRIEL” 5 “OmALKmBEIE" HEAR
FOEr, SR — e G i AR 20 R 0T R B B8, B A X TR R ) R R A K, &



S 6B HHRDESKRENANEA 211)
R AR RS F, B RS,

REMABMS B HRTRRA S K, BHEARNERBENEEE KK, HMERIEIN
AR BRERA, MAVRSEYLRATE.ORXREBET, mAR RIS K A
N iREs R E R 5 A as mE A R & sh AL A AR S A VLER R R X AP iit,
EIERE R, FLIEA RS RA ., BRiELBATHRHERIEIEH6EA
FARTE 50000 ~80000h, HEHEY TIEEM /A, ATLIRHAZEVALH “BER{EHE”
R, EFVEHRTE,

MBS ML AL B FFh e B AR . OB ARRE,;, O FAXHBEFLZERE
AL, Q= EREAEE Az Hegs ;. @ i b i H BB % 30 nll TR R s BB LA AR A P Y
IR N8, O RRFRBHE A& I RS IREEHE RV,

FEM 20 22 50 FAEMIFHPFR/NRURS I, 2 SCEFFHAG|#HEHEEAR, B
2 B& T K BEMAIS IR B Tk A AR ER , A FRIEVICH KRR
HARZBRMS, HEHARIEILABIINEAREEZ/MEL, MERIRILZBILIRER
TAEREEMR., S5t ., THEL ., ohRlAE, k28 ms, RECEH & —EN
A F=RE Sy, FANTAOZERE 3 B A T 2 Mt e i,

1. AR A I T/ RIE

R — R SRS AR RRL (KRS, Rl R = A BB #5 1L o DL RE
RIERE M5 sh HPLEE . — RSB FEEWE =5y, ESVL (Z83E%H) .
BieE . BF (31hiRE), BRBRSEINEOEARGRE. AASS AR —IBEL
1) 18 B F4E 60000 ~ 150000r/min R F iz, Wah/MUk#ES A BILAR; 5 50Hz
TAFAR LG, 1000Hz 845 32 28 B3 5 AT i B R LA A E &, AR TR E AL,
FIR R Th A ARG A, AT LA (8 ok o 49 s R AR e i o S0Hz B9 TAHL IR ; R AIME
S REFEAR, BN IRESE T — T EE /DR R S E, LB T BIRJEHFF
SHEREIFR, n] B ER S REHEER; FAEVL A SER REMTEMEEE, TURRER
ZEL NI Fizi7, B 6-1 AMAVRSRHIA MR AN EHaRER,

HER
o — KK

ZESAQ KERR
B 6-1 FMEUREHIA R IHIRE R BILINESHE

RS 2 A D MIMRRKE R, SREESREEZERTRIAREE, FEPRR
B (BESEMBARRE) BRAMEE S ERENRRIKRE, EXETXATHTE
FEMRYGE . A= LB oI 55 A St A B R i sh , #ESh3h i s e, A {45 4% 1 e



@ sREESRmER B9

Refsh, #TOhBI R EhEE (22/3) ATRSIESNL, HAZhREg kKL
W, WmERHBHL, E. EHNLEF,

23 S AR BVE B B AR & 5 T 1F 60000 ~ 150000r/min BRZA T iz47, SKsh/NRY K
i & LR L P RGBS T AR 2 v R B RR DS, TR S T P e N A 033 A
HL R DI PRE & R AL R, EERRGE T, BF (R AN RSIRE
R, 8 EHEA RS T LA SR A (A R R TR S IRER ) . ERIAPLAY
AT TG WA S, #I% . RBE, VR EK, SRS, SoRE
P BB R T, AR KA A AR TR R e AR R AR ) X — ARGt T K B I 1A
AL, ATESNSHE, AERM-B-% =R ERE,

2. A KA SEHLL B AL 6 4 5

AR S YL LA I A A BRNEER R, BALLTRA.

1) SEEBRVIMEL, MEBRSBILNMES Y. SWEE, KBUN, S8R, 2%
BRALATRR 174 BERZFERE, HEE, RERFRXAS,; 264461, MEEHR
KA, BEERIE . FISEHLXIRMTAE LR | AR TER R, AR B R AT R T
BHLUEGRAELHM ABT,. BT/ARMEST, S8R, BRAHE, "TLIEEMNRS
HEEMEBSR, tha] MEEEMES; EROLT BB 28, wrl@dA ™K, 5
PoKZE A GEIT; BEME, A/ A8Es, BREsT8HRLeE,; AR
£, BEAYHEERICN 25mg/L, RRSHP LEMLR; Kiks), Fak, BT8A
i, Bt . &R, Ar-lAag; S, BEARBRAMZEE, MRtk
o

2) S, MEURSHILEA TR . BA SR MAC R HFE; ol bk 5 al i
SIS BCE A ; FFROL A BB S AT AT B AR B 18 A SR Y
A4k, Al R GARE MR R TR VAT, Mg &F A%, HPmT AfrEsl; Tt
B X R A PR R AR RE, RS RS, RARNE, ©4&, B, R
B, FERABINR /NS TSN AR, #iAE. FERES/D, LM
A,

3) HFES . OFARMEXEH, EEARR; @QkHBEIERMI, Bai AT 30%;
O K E B SR TR, LASHIFRBARNE L KR, KNS ITLEE ARG
BEESEAR LR,

3. MAMRESIE B R

AR AL A TV o A BB R AR R G, WE NIl sl - B = R G0,
sl (REFRMMEBRRE RS LZBIA), REWtE RS (R MABRILLA),
iz Tl e e LA, FEBA, #8. BB, Yk, EEFHPASHBIE, Heli3f
RIH (BRBE/ AN A) S, ARSI BB R T 21 a2 GEIEA HH
R, MAMRSEEHLBRROMBETR M PC (D AHN) , EEAKRBEREPHMERL TS
PC 7E R FEM P AR AL E, A REHTR R AT,

6.2.1.3 BEBRSHHNEBNANBSESZSEHER
PRIIR S S L & B L2 LA T R TE 0, SSA S B R BB MR, fERENRE
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BAEAGPR SWEENME ., BOVRSEILER RSP M HE TR FEREAR, HWR
BEAFABERG (BB 8R4, B84 MEESFG (B, BHE, BRAZEE
), H, B BE, ABENRSA SR ERSUABE 50% LA E, R T MK
AR, PR/ S ETEMRE VIS, HEREAMER SR, i I
R TR S, BRI REFMTEFRAIER, ik, MRSEBEMEE, BERENL
B, ERAMSGA L AR, FREEABHEFERA, NOZ/R nT 684 & & ALY 75 A
B PR RRE, XCPETECRRE A S H D R MR B RCR R T, PS8R A5 B AR DL B 3
FEARAZ LA ER, Rl le SR Mt an, SLKaERmAHR, Hit, #AEMSR
LA B HLAR 5L (1000Hz A E) . ER (1000V LE), ERCHSERERES
P 6-2 Firzn A gAY BR AR HLA 32 1 5 i IR AR i R ¢ A SRS 1A

H—Ls
Q
) . 500~1200Hz 500/50HZ400V 2 [S0Hz/400V [
5 ol i L lOOsz\L\__ Tlookw |y |
Ay - % el ) =#i DC—AQ S i
: e Ap g B AR #
1
‘—Mﬂﬁ ‘
400HZ/400V =H .
? KW AC—DC )m[f’]‘DCTDC
=#DC—AC| | # e
REDELE <4 AR 28
IR Al ] I
t } | ~#] DC—AC
l y = ™
RS AR PR T A% : : : 3"%%%0\’ S 0 B A A 425 ]

I I L
! T, cncamenascs B B T
N o=t el S G S TS - 3. b1 ! &

AW i

Fl6-2 AR TR S-S B AR B R BIALEH

FHLL— &% TN 100kW MR BRS AP A R pLE BT H RE 6, I+ 4
RS FCHL A FL LA K r R A e 5 4 ol 2R e 9 A R RN A S

AGTERMBMRIEIL., REMES, P AR, KINFAEFEE, FHEM.
DC—DC FERTH HG, =M M PRE AR . A shiEhl R M AL M8 R 1m0 S
W, HTAEREH S . EIVLREhE B, el FWipeas Q,, iR MRS I8 s — il
FaEs; FHEWBEEE Q,, ¥ 100kW =# DC—AC A5 2% 494 i i FR B A8 FE 48 5 P & i pl
(VEREFHLE) =HE FL4ME, R DC—AC 5 H K 35 b it A9 B H 0 A8 B = A1
BAZ RS A AL, AR B TAEERSPRE, KIEBEBRILIRRES); 100kW
() =HF AC—DC ZeHe e K FH M I T R AR, & 4 il ZR 0 Ks ot ) A Ak & #2  A) «
HEF 120°, {8 S AL TR, 100kW =4 AC—DC ZE #2345 1 AR ;35 e b i 3 X0
[i] DC—DC ZE#28[7] 100kW =4 DC—AC SRt AR E R, HAHRSEERE RN
400Hz., 400V WIS HHL, SREh& AL TAEFHRINETHE, WA eyaEs, &b
HERE QWP , A EHLA SR & BEARA, i 500 ~ 1200Hz, 400 ~900V H)=A1H



214 FRERRBSHAIEA S 0

AL E 100kW =4 DC—AC ZE#8%;, 4 AC—DC B HEE R AEEEE (Y
540V) MIBEFHRE, HLRAIENGE, 1 100kW =4 F DC—AC ZE#e 25K5 B B R i 28
50Hz, 400V W THHE IR ; FFElEshRafE TR, QA , ¥ DC—AC #HiAEdE =
FHRR B AR R AR 4 S0Hz, 400V B T4 e B4R it 45 A P A el A AL N, s, BLm
DC—DC ZE#gs N H I BF KGR R n B i sE i, Er MR ¥ b R aERAE, N
WL B i A& et

HL R AR 4 il B R AE AR R R P E I E 0 S, H TR 5 EARZE K
W,

1. RREHR LIS 2RI ms ik

1) 100kW = AH%E A4 A Bk =X i 4 &2 ra AL H /9 —#H 500 ~ 1200Hz, 400 ~ 900V ZE{L
HIAC L RSB WA Ry 540V MBI He . AERCRR A HLE ShEY , BFIT R84 (AW
B) Bk, FRESSEEVEBERE,; EW T/EMNES AC—DC ZE#3K & B L5 1)
A3 P 38 3 4 AC AT B P T 4 o O RS Y EL R ERL I

2) 100kW =AHBARZRHE 540V B B Headi A8 —4H S0Hz, 400V 145 | 16 H Ay THIsE
WHLE, 7EMAMSEYLESIN, =M DC—AC ZH ¥ ZE B4 DC—DC W a (A )
AR B B AL A B I FL TR Y S R 0 ~500Hz . 400V BIAZ R A S R, YE MRS HLE AL A
WAESBGES IR, Wahk VL TAEERSPRE, #fmashiBUR RV TIE;, BRI ILE
SERE, Q,WIF. QHA, REH#HAIER KB TH, —HH DC—AC Z#ss¥ =4 AC—DC
AR Y% i Y 540V EL LSS H D SOHz . 400V BTEASE R HLEE

3) 3kW =M AR B EELL 540V AHL R A8 4 — 4 0 ~ 50Hz, 400V 3¢ Jit 28 43 H,
PASR Zh R AR B S, B e SR i S LI SR s s 1T, TERR A TLE S B B il
= M

4) XL[n) B3R A% A B Lt 7 R s B X ) AR e 1E , TR 4 L Tt 1Y FE R R
PR S R A, BRI 2 b s, DMERERS] 540V 24,

5) 100kW —AHF% B A 45 T 100kW —4H DC—AC ZE #5059 PWM ok 58 I8 il e
FEPIE, & S EAmigit, 8T SRR 5 0 B A ) 2 ) T R R AR e R A T B AN
BRES, RIRHREERErhdy, FIHZEER — . IRZEH AR ERAE, 8 A] X 4 H e, 37 1 U8
B, @HANERMOIEZER,; FES KRG E w0k B IREE, DMERAR =
AH PO i) it A i =X

2. BREHEIF ZAAHIKIEIF

1) 100kW = AHEE RS FE AR EAE, B TIEFE 500 ~ 1200Hz ) 45 o] #45 iik
A, kRIS SR IF B k& i B R (E S T R R ER R AL B R, (R
fink 2 e i O EL AT AR AR A TN BE

2) 100kW =AHM AR SR ZAREPIRD A0, BN A & LA 58 10 Bl A 28 A e U8, BK 3D
KPR 3hiE T, BRTE 0 ~S500Hz JEEINZEML, EABILERFRMEES); B35 R
&, AR 50Hz, 400V B =FHDULRHIESEE R R, ©0 TAESRBER K, &
il % PWM 8 B sh SRR R, EHlEE S,

3) RGRFMALUMEEE SRS 2 W O A] B8 & AR R ERE, RET RN IRE, BER
SO ET
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4) FEHFARZFIRR . BUENE N 100kW, HLA i H A2 B EA i R 400V, =4
DU, FRASH LB R RORAE + 1% Z 6], BESHHBEEEER -15% ~20% , @36t
HEREMRBEAKT 1.5s, HEESHEAKTF0.8%, KBEFXEESBHERAKT 3%,
i BUE SR S0Hz, RS R AEEAKT 3%, BRSHE IR RERE 7% 2,
'R ERBA KT 5s, MBREHBEAKT 1%,

6.2.2 SEE., SMBEBEZBSEHREAR

6.2.2.1 SERHENHA

TIRRER IR R — B IRARET A P R P M4 . BB X AT 43 i AR
O FEERBETR” . PNl I BRIEREIR” BURIRSCARREREAFEEFI R —KREIR, M5B
SRR AR H BRI, EA W “INR” FTRAMERS; FriE C SREAREIR”
SUETEARLE AT LB I AR R A RETR , Sl . PR A &R < S REIRRETR” .
THAET “IEERE" AR EEM, FRE . M, WAL iR A B
A sk TR B M AN R i ok i aE, HAER MBS, WX —2% “&
AEMRREIR” . WIOL, ERRMERBURANS REMARRIRE AR E AN, £ A BCHM MR, A
IIEHF B B8 m TR “ S RERRET” .

PR ZRAETRAT AL AR, AT AN Fh—RBBIR P A= ik, BilniEs ., fih, KRS, KM
AE. WEE. KA1, BIWRE, HoARAE. RMRRISFEI T B AR, TR U RE IR A I AN
SRMENAR, AFENULFE2REARE, B AR H 2 m, HMERH
>, AH—-RXETREENSE, XMaHEIR MBI AR, ERFEE
ROBT O S REIARETR . SREIER—Fh7E ¥ MABIRMAENLA B, 7EJF &0 89 — KRBT A RIB AT
SRR RO —KEETR . HANRAC ) ZRWEMIR 30 e #RkL, (B RER MU RV N FE A
TR LT KR AR .

1) BRMMHREAR, FAERE M KR, ERHBCAMEFEHECROER, W
H E A SBCRARAG, P TSR AHUE ) B i i S B AR R 25 E R A 3R] e O a9 R,

2) RenRNBIEMNEEE, ATESRML, B BE, HibmflZEmRE6E
e A A0 i [ Rt 0t A T S S R A0 O

FEREZIN, SRETE 21 A T REAE A REIRER & L O —Fh28 R A0 7 T B
B, SEER—F REER, ERE R, ARG, MARE, AHmM
RRRFAUEEN T IR, TEARA D, SMALGMK, 2RI A 8 85
EAEEMK Bk, QSRR A AR AR SAEHRE I 7 Ae B P BT e 48 Rl ) FE 40+ 2K
HlE, BBARRARKE, BAERKR, BECRMH SRR, RAMKMHE, WREMK
PHEESRMIE, AR THITCST TR0 . S R FHARRE R iR T R BE R R i T BIR T, HE
XASrER, BRI P AE 7K U 7 A R B RE K i 2. K PR BB 22 v L gk
W FECREAOGHKEI S . KIAGEAEDHEE,

BAERHERNIEERR —f “BER" BFH Wi, BSSEBRER CMREHH R,
SRR TCMEE S R, R TRATHAE], O BT AR AR T AR AR AR UR T T AR
7, SRR CARTE T H PR WA SE R AT, 7R R R M PR E LB LA RS
MBI RE #TE44E, BRTCHEARIAS KR, EEEmm, £, 8, %, B%



(g meRBSREER ®IR
RERKEBCSHEUSERBRERSE, HF#T7 T A ABRREREITAE, HA3E,
i pHEEHERHIASEMEE, MHANRHRS ., ABIEH, USERBRREEST
H . ENHEMEetE= A REFRTS, {5 H a7 2% B /R AS & 3 KRG,
AR EESETH R EZR, FAETFTERRTRAMN R RS HEN, SR
BRORIEE b ] HEE A, RAMEBHE M MEASR—FRRKESTEHR AR, HitEERSRETE T
AR K, BERSBEAREEEEARNIEE, SEEEE 21 HLREREES L RRRCE,
6.2.2.2 SHARIEM A

BRI RN AR Z , 3 AN E], H A8 4 258 = i W e S e o S [ o X 4
AR M ( Alkaline Fuel Cell, AFC) ., JEFAC#E#ARI Lt ( Proton Exchange Mem-
brane Fuel Cell, PEMFC) . BFR#ABIHL L ( Phosphoric Acid Fuel Cell, PAFC) . # Rl R
PRELEE M ( Molten Carbonate Fuel Cell, MCFC) ., B LY AR B ( Solid Oxide Fuel
Cell, SOFC) SFH A, HKIEAEI R TIREHEEAR, —BORmrEsp B R38R
RARL R M T 2SR (R IR BB Lt , BERRALRLFR b A ThIR AR H il R B R IR AORL e b A
A A ALY R R TR IR AR il KR RS B, — RORs B R APORL B PR A 5
— B M, A RBRERER SRR R ML FR A 2R AR M, SRR R PR 5 = AR
oy SR

1839 3 [H Grove KK T H L —RA R EMAIBI MRS, FFHXF LT NG
A A 7 6% B ) S SRR R Tt S T R R T B IR AT, 1889 4F Mood 1 Langer B 5%
A THVB X — & 8K, FF4R19 200mA/m? AR E . T & B ALFT B AR B2 3l 7 22 Ao
RAEER b, BB AR B B 20 4D S0 4EACA A 1 SE e AR . S ESIH K¥ /Y Ba-
con FHES A A M B 7 BA LT RKFARR b, 20 42 60 4F4X, 3 F e it B 2h i
FTBTEE (Appollo) B H €M, M 60 4FACIFES, AR Z N T F I, [F
i, JREL AR AR B i BRI RSN . A 20 HHE42 80 4EARTFFHA, 4% Fh /N2l 3R ey /e AR
EH | EFE TS PRBIN

RE MR MBS LA T 1958 4F, R ITR TR (MCFC) MIBFSE,
20 422 70 FAREM KIS T, PRI E 2 HE RS, P8
) T o 28 A5 M A R AR S SRR PR R e 8 o T AT AR R AR . 1990 4R
TG4 T B HE P R A B B e B 5, BRI e 7 S BB M4 AR MCFC R
e, 1995 FEFFERHEAT T BRI IE i (SOFC) MBFFR., Bl 20 th4d 90 FARHhH#,
ATHE MBS A8 AW, B R i e g 5 O B A, PR T T 3B B R
BT ) H AR S R M RGBT ST, HFA T 2 1 ~2kW, S5kW A1 25kW HL A S5 i AR
4, RERET/EEERE BB EMPFRMBTEAR T HBG T ALHE, REAT -E2
¥, HESRAEFMHLMAERRER, HJLFERENR T 7ER T EEAKL B (PEMFC)
FHEMTTIE S B, (HEREAERREMREIEM (PAFC), SRR ILMAEI B (MCFC),
El AR E AR L (SOFC) MIBFR T AR RMER, HulhkToH6 B,

TR, 1 22 1 58 R DX ARHE AR e b R 55 0 S0t 7 M A I S A Ay [l 2 i T A T
H, BlmEER “EE 21 42 (Vision 21)” “HH%E (Freedom CAR)” “ HH#K (Free-
dom Fuel)”, HAK “#H H it R (New Sunshine Programe)”, DA KRR 9 “ £ H it XK
(JOULE)” 4§, F#E, BB ER A E LhBa TR AR, Hil, 2&KKRE
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EH 56 (AH) AREFRAKRERESKES LR A A 3%, TRHCR R it f 3)
FHemis, BORE MERAE N T4 . s D R EE R S

A SRR A S AT R SR AR R AR AR . AR TRRR AR SRR RS, AR
e AR IR 8 LAk 22 RO R A I35 T, AT 40 OB AR AN BHAR PR 43 . BARH L b A FL AR A AL
45K, JEREE—MRAE 200 ~500wm Z (8], EE AR o R R 1) Th BB 43 B AL R 5 58 IR 9 (R B AR
BT, BE—BAERTHORBIBEHOKZE

PAFC FI| AR ALBE S ANROK , AT RIS I BB IR ZE & R AR . 200kW K & HL RS
AN T4 Fh6, RIBBORIER K58 45% , 85 AEEIR . ¥4 1R A0 #— s BRI S FH
F &, PEMFC )& B 8CR LS o RA 35% ~45% , BRI GEIRE K, LEREBRELT
60% ~70% , "JLAZEAGIR T TAE, ThEm BB, TLU/NE, BEES . IREIL+T
FLIY) PEFC A AR SIHL . SEipLAE LU BOR &, 38 A FRER POk 283/ A B B R AR
FRWSE %, MCFC T/ERER, KRMEEHRIEES, ARSI, ZRILEHEW
IR A EBERG, KB MCFC kRS LT & BAELRIR T AT BN, FFIEZ
— AR A B N BB AR TAE, XEEBRAR S L& WA nl {5 F AR, andE <Ak
ARG, M EMEH KRS, A, B EEERRE, LRSS R, MCFC AUk
AR, HERARTHBEERNL, MEPBRE, R THR KA EB RS, ik
3 50% ~65% HIFRLEE , T HL AT LA [ JSe A1 55 ) 48 20 A0 R RS A AR AR ER SR, DABESR
2 SHEAR SR TR ALk, SOFC B TAERE Rk B b, ol DAZE BA fE AL 7
F&AT, TERMATBHETRRSSRER N, ATEATATEREARABEIE, o aT LA
MATFESAREH RIS LR ., HTREERBRGR, LIRARSARBHIRRHH b ) vm &
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