DIANLI DIANZI JISHU
ZAl DIANLI XITONG ZHONG DE YINGYONG

RPN BRE RE

s @ ' ‘ HLEE T AV R
‘ 1 CHINA MACHINE PRESS




LI R gt g R

BILA RIEF RE

o

Bl T W OB #




AE S LA ar A1) A BB IR A4 98 A 187 2 b [0 B T R T BOR 1 &
JRARSL, %38, HFHBVLAAE RSN RS & BT T M8 a fis,
HUER T HIH I RG AT 1 R G & B LA K L 7 B TR AR % e,
NEGSIHVTERMURLKKB N REN LB, EHER E,
MAORGETHECENREHMES, €. HETE, LIREHL KX
p- g FRSI T BN HAT T B SR M BRI TR A
At b, BTG S A YRR B P A SR HEAT T R TR E A A
SR, FNERENATHEAGE IERER, SEERRERSS
FHANRMAB RS, BT ENS EWEREE S, B2F, AT
HREBRGEERN N EBRGEM DI, REWBEER T NET
& FhE B AR AR TR =X LA B oA 3k FE R e AR I O R S5 A &
JG, WBRNMATHRARGETHIHEIGESER, FENS T MATLAB
F1 PSCAD HEEAfE F b

ABEAMDE TEBR RGP N FANMHEEHE B THEAR, NEH
2, AHERNEEFRE RS TRER B b & L A%k B AR % B
IREMBERAEBERR, WafEINFEBE T RSERIT. AT
AW Az T E S TENMHEEEARA RS TRITS% M,

EEEMm&SE (CIP) #iE

HAOBEFHEARERAREPON /BT S, HfiRERZE. —bn.
U Tk i Rt , 2015. 2
ISBN 978-7-111-49275-7

[ O I O&---@%%--- M. OB HBTFER-MH-BAE
g - N. OT™M7

A 430K CIP $diiz s (2015) 3% 023981 5

L Tk bt (dbsiiiE AR 22 5 BRI 100037)
W aiE: KERO TEHSE. B W

W REEE SRR, ik fE

Bt DFEWE SEEH . F O

=R T E NS5 A PR R B

2015 456 A% 1 s 1 IREIRI

184mm x260mm - 14. 5 Ef7k - 357 T-5F

$rMEF S ISBN 978-7-111-49275-7

FEHr: 45.00 76

JURAS, WA ERTT, BT, BT, mAttgrTiiEk

L TE AR 55 P £ AR 95

R 55 % R . 010-88361066 PLTEM: www. cmpbook. com

BEA W FH LR 010-68326294 PLTETH: weibo. com/cmpl1952
010-88379203 2R . www. golden- book. com

FHE TR A B HEMRSM: www. cmpedu. com



MERBHEIGITIG, AL — BEAERR A = ot A g RE BORB0E B AR A A2
FETR R, ANTTHESIAE = A e WHIRINIEFO/R - B K SRR RN e, -t ol Hh it
A EE—-GRBIITG, ARRELNERE - R RZRIRHE R TR &4
Ak, BEEE—EREERIMHERENLRERIEX, BRFTREMEEIR, G AKMHEE. XEE.
A, Bk, B, FEEBEIAREEE, #RATLUEE AR —R Pl—R R E—R P
AR RAAE, MBS RABEH, AJTTA A REIRAE S HA R L —Z AR A 2 E
B, FHbS—HRE T X,

NRE R IR HRREBIT A BRE, EEERAMENIBEEREICRE ., FEAVIBGEE
B EA TR LIRS (LR TR A%, BERF AL T K. X, B ERABFERER
4, iR EARNRZ N H TR RS, ABEERERSHETRINERN. RURIET
AGRMWAREZ B AR B ERBE RS, FTEATRBAME, 2, ZRRPRAA R4 ™
BARETZRIBRS], HEXTHAT 288, ERRAmEARRRE. B, P8RS
REZBOHR OV RIEERHHE RS, ZRGEH T YN OEARZAMAEELRE: A TER
TOESIAE R (BIBEAT IR M IR fa &) AT GES I BE R e far i BB TG R W TR, B —
B B AR Rl A B A & s LA R SR AR B E R SR, M E R H AT MR, RME
HOHBE, (GRS RAN A S, il i A8 B4Rl nl 5 & s HL o i i3 O it IR AT 4R
=, ANITTSEEL R RE AL RE B AL 4T o

HL T B oA B EAE AU R HESD T L R BEE ML AR B . TS REIRfG P, FEBS I +F
SR EMEREREIREIS K, ek, K ARSEFRERAREOR, B e B i -5 s it
WERBOR ., AIRIER . TYAMZTEBOGRHE, DA B SREREBOR @ L T
FARBARKZEAEZ o ATRABUL, W8 FHEORIELIS AMELL B A5 IR 3 B P RA S E R
LTSN TI, KIFEEERRER,

ARRAEEEFRAENR IT LAkBiRE “wilashEflf e AERER” . “Fiak
BARREREGARK" Uk “BAOBRTHEENRGETHINH" FREFHBEEE . Bt
AR R S B A (B, X K HE ) AR G R G e A BRI A T 028 IR
FEMEAE B, e MATR N RENERNA THRARGEHHRAE IR FEOR, MEpERER
WERETEREAR, BEERSE SFEHZREEEAR, 6k E ., K ke aeEeoR, 4#



- BAEIBAACAERPHE

RERE . KB RN, UEBAREFHHEIERARS

AFNEIRE N ARG R BIBTHECENETFRARNER, F5ERHE. BAKRTHR
W, e K e ) R G BUREI A S H S B T ROR AT T BN R ERNESS . 2 EEeBgikT
ER R SRR, FHFEFREBEIREMOTEIRHER b, FE—BHECEAKNFEN#HT
W5, ZdRENZSREHERN, BREL2BHNTAET, BALEMNA THXTRANE
WHRR, EREEHA L, 2PN CRIETHRIABBEATRERERE, Hb, RIREHER
TEESE B SIS R ERE SR T BRRAEE 3 B, PR AER. FEitE. TR, Y. H
W, ARHERE. ERR. XRMEHRFFASER T AR T, 55 HMHE T FHK
W UTETAE, FEAT THRIBEANEST, 2 FhB I OZMHT TaARSKETIE. [
f, A TETELCEME T, 2BELITEE& THEFRF. LA 30 &L EER
M HIBIREIN, BAESRRMRE TR, BRARKET{EHZ buptzjh@ 163. com,

HEEEARNIES, BETHZEM, F¥, SAHSEFALHERIER, ik, 2
IR, B8 L4 TR E RS E TR, Bipr st ® 4, B,
T, H¥E, SEl, APERE. E5R5%. XRAKZE RS0 B T L R SCRHER A
TR TR, R, AHESEREBRFSE T KREER B S BEMERNE
W SCRHAMARRTER, RIS RS AR R ORRE F5h, BT HE FaHE
AT RENEFTIE, ERABHRRNE—HFEE, HEaRRLEMMN A, 47
T IR, MR !

REFEEREX R T RGEF RSB FRA M 20 . MR B, 2
FRT & REREES . TR FMEK, MZBAREHNEIFR, HHERTFEFARZIL,
M, BiAS KREFT. &SR, HaTHITEIE.

mETEM



$28

BAFAREBEIE G i 1
1.1 EHRESSAER creeeemrecccosennemronermorennosennsenssssasinesnsosassasonstsssnessisns 2
LL1 BERAEFBEFEAFIERE o 2
1.1.2 ZHEABAELEFIR R cooeererrernerrasarnenmoniecnoeessiasersnenissssnnises 6
1.1.3 BEREFEAEFIBRE  coeerererrrmrrirrmmmemmmoiioienietassiosiienessnnamins 7
1.2 HHBRBBTBIRFNEIR ooovvnrercevssssoinsasosssnaransenssaiansantosssassnssinusos 14
1.2.1 BABHZGETGRFIRJE oooreeerrerrerneenmeniiinaaaeeeneeceenean, 15
1.2.2 ZHREHBGHETGBRFIR R oooeevvermerrnosrermnnsenimiininnitn. 16
1.3 EL SRR ST RGEMIBII ---vvvvvvrerrrrmmnmmesmeereenmmmnaeneneeennnans 18
1.3.1 R HLAFIR croverrrenreremrernrnt i 18
1.3.2 BEEBLATR, covverererreererert i 19
1.3.3 FEABYUR oooororererssmsemsinaronssnmemmoniiacsseteiisscosssemssssannes 20
1.4 B HRBHIRIBIGE - vvvveerrerreei e 20
T, - .1 7~ 22
FEINZEE G HTIRIE --cvoerrrrrrrrreietiiiiiiiiiiiiiiiiiicic i 23
3 Y AR e vy sy s e YRR LTRSS 23
2.1.1 FEZEAMETIITIERPATIE rreeeeerrrrrrererrnniieerennioiieeesmniieeeesnane, 23
2.1.2 AE QM IE soverrerrrrrerrerrir i 24
2. 1.5 EEBEATRIGEDIIE sreererrneecnnesorerrrnssarsesrresmsrsaeveras 28
2.2 SAHRGEHFHIHINZR «ovrrerrrriii 31
221 ZHBRBEHAH oo 31
2.2.2 SHFRHBEIE coeererrrrrrei 32



— BHCIBARLEHERPHER

2.2.3 ZAHMFRBRGFEIHER e 33

2.2.4 SAHFRABMEBELBHDYE covvervosnmomvacessnnmissrennsnsmesssosaasssrnses 35

e 2.3 ABRERARHL cooeererrertettniiiitiiiii i 35
2.3.1 ABIRE R EEERY orveveeerm et 36

2.3.2 B BEAR R Girrrennrerernnn e 37

* 2.4 FIBGEFSERBEEFEITICE oo 39
W 2.5 p-q IHBRFLRETHIES -orverrrrrrreenees T P T TP T TI 41
2.5.1 S AT B BBE ceeeererreei 42

2.5.2 S AHVGBB | BB coevververnrmenstammitiiiiiiiiiiiieiiiitiiiiiiaeitaae 45

Y 2.6 ASEE/NEE coevreniiii 48
EL3=E BEEFREML G IETIEHIRAR v 49
W (3.1 JEBEIITRERUALIE «oorerranresserssarsantrasnassssvassrosass sensessoassranossssosess 50
311 BB PR AE e s 50

31,2 FRPIGAR <= sossscarvonissaun sasanns svaess ssosn sosnsessssosnnns saaees ssass 51

1 3.2 BTG T <o eere v 51
o 3.3 TOUBH S B AR creereer e s 352
: 4 3.4 AGURHL S BT AE ccrrre 52
* (3.5 BRI, BREAMEE R A R RER e 56
3.5.1 B AR MBAR coermermrrrrrorrrrrr 56

3.5.2 REZAMEIEE|FE AR ccreeererereererin e 58

3.5.3 BB EIEE|H AR coeerrerenreereitiiiiiiiii 59

* 3.6 AR U B AUAERIIESE] oo 60
3.6.1 AEH P A -wrerrmerrenmmecrmsmenniioneioiiiotiaititiioniiisiiianiiae 60

3.6.2 AEHIIZE|BEBYIEAE coveererrerenremreetiii 60

3.6.3 AJEH H BB I -oroevereerrmrrminiiiiiii 62

* (3.7 AEEEISEPEIBERIEEEITIIT oo, 67
3.7.1 APEEAEBENFHZHEA 67

3.7.2 MAEASE HERIE] ccoereerrer 69

3.7.3 BEMAWBETIRHEELERELE QI cooreerrerrmrmcnee. 72

# 3.8 A EE/NEE ceeeeneen e e 81
HAET | FBIEAEEFIAR oo ]2
* |41 BB SZRSEBRGHITERELEL --ocvreerrrererre s, 83



0 22—

B 001 AEME B HRE sesnes roosmms ooroes cosmensnsnss s9S5ES € GREHS § SUSHNY IPRBRN FABRYR 45 83
4,1.2 B FFPEHLIR covrvrrrer e 84
4.2 TGIEBITRBBERAEL sooeverorrrscroraescnsrortnsnnosconasssronessnsansaronsessnssensss 85
B I B 7 R 85
4,22 BEERBEBEADHE oo Q7
4.2.3 BEERBE RGERLM crrereerrrrrerrrrrmnaeeeees e, 89
4.3 PR TIEETHFIEEEAMIT <ooveeosvrncenasrsraconnssronnrs sensssanosesanaresns 90
4.3.1 BB FIIBIT N covevererrrrecrriniiiiiiiii e 91
4.3.2 FRAFHEFLIIBAT B coreerererrasnrtiiiiiiinniiiniiiitioiiine. 97
4.3.3 Heifi B hl B IR FrdS A AR R e, 101
4,4 BT  sooevveosssnonnnsvosenes svoans sensoy vacess 1 pusnss anses 104
4.4.1 BEMMEFARBIIIE  oooerrerrrerrrrrerirnmieniniii s 104
A,4,3 FpEERBIEE e oremercren o nemn - serene cemmms s s v e 105
4.4.3 TR E P  ceerri 110
4.4.4 FuAE M b B A B 111
4.5 FHARTHERBRBEHEAL e 111
4.5.1 BERAIBBHIR  coovrermreroernimmirmonmiosiisiisisiosrsssnee 113
4.5.2 FACTS 4| BB A KA covvriiii i 115
4.5.3 FACTS #BH| B AKETE  coveeeriiiiiiiiii e 116
4.6 AT FACTS FHAR -cevecvrecerenermiiiiiiii s 117
4.6.1 FBAF FAMEE (STATCOM)  ceveererrmremremiiiiiiiaeaa, 117
4.6.2 FABLIEE F AL (SSSC)  rervererrrrrenteanmiiiiiii, 121
A.7T ARBE/NGE v 124
TTREBIR LB ZRLL  coovvverrrerrerrectntinininntttcctistetiiscncennnnssennes 126
5.1 MARKHLZRGE vovvevrerreriiiiiiiiiiii i 127
5. 1.1 ﬁﬁ%&%%ﬂ@%ﬁ%iﬁ& .......................................... 127
5.1.2 HREE BRG] BHEIE ei 135
5.1.3 MPPT gﬂﬁmg ............................................................... 139
R €8 T N T e ———— 147
5.2 PLABELERBE o iwoossssaonsasavoss sonens s vavwssnans s ivnsan onvas s sianss convos ss 153
521 AW B FREA o 154
522 RAREBGHAPIE o 155

Vi



— BHEIBRGCHEGPHER

523 HA RN RE BRL R EIEE]orererrernrniiiiniie 156
53 zgggfj\gg ........................................................................... 165
(EBEZRGE. DR A BRGNP ceeeerrrreeerentieiiiiiiina... 166
6.1 FBBEBZRLGE «oecverererorerrcitniiitiiuiioiiiiiiiiiiiiiiiiiiiiiiitiisiititesasion 167

6.1.1 ﬁ*fgﬁg ..................................................................... 167

6.1.2 Eiﬁ?*’iﬁ%ﬁﬁ ............................................................... 168

6.1.3 ’Q%,ﬁgﬁg ..................................................................... 170

6.1.4 TR HAERE covoveerrrere 172

6.1.5 ALBFEARAELE  ooeerrrrerrerrrrroreeerrrniiiee e 176

6.1.6 HMBEEBAEGE ovoverrerrormmntiiiiiiiitiiiiiiiii e 177
6.2 AT TKHLZRGE cvoorvrrrrrrrrrrii e 179

6.2.1 HAREKE RGN ERBEAFILT o 179

6.2.2 DA REEEZBGHIRFI LI AR --oooveermerernreiiie, 181

6.2.3 AFAEE L ERERER 5 vvnnristanissossimsrssusiraiesrssosns 182
6.3 UL coverererrrernrumiiti e 183

6.3.1 44w P By EEARBEAFIAE H oo 184

6.3.2 e AR IR A L AR LM o 185

6.3.3 AU BB ZEAIBE] F S orerreerenroreraseneniatiattiieeitiiieiineeeieanes 187
6.4  ZKET/INGE  vveeeerernnieeeeeii e e 190
HARGHETTEHUTE correerrerrrrrrrenitiiiiiiiiiiii, 191
7.1 MATLAB [HEIEREEL -ococecevecmrniiiiiiii ittt e 192

7.1.1 MATLAB #1 Simulink f/]-  ceeeererereerormrmmnniiin, 192

7.1.2 S-Function /M B EL R coreeeeerresnrornsncseitsisniiiiiniiiiiisiiiiaan. 194

7.1.3 2T Boost 2B MPPT [ B «evvreevrrennrmminaniiiiiiiea., 195

7.1.4 3 F Boost TSt PID FaE AT EL «vvvverereresrsnsesnnineiiiiiiiiiinenn. 199
7.2 PSCAD fHELERAE «ovoevvernermeiiiiiiii i 200

7.2.1 PSCAD/EMTDC £ LERIE -+ vvvvvermrenenrnmamuniiutiiiaa, 201

7.2.2 PSCAD/EMTDC Z A F 4 M 5 Tl - orevresennesacnvasssaennsansasaane 201

7.2.3 PSCAD fFELSLA] eeveecereerarencesmummiisuiiiiiiiiiiiiiiesaaeian, 202
7.3 ZSEE/INEE ettt 212



Bt % A

Bk B

S 3Lk

Bt R N AR BT

EHREREBHEER -



e e - = R e e e e e e e e e e - . e e e e e e e e e e e . e e e = e e e e e R R e e e e e e
-

~

- - e e e e e S A,

-

~

B e G e e e e e e e S R R e e e e e e e e e e e e e e e e e e e e e e e e e e e

e

s

T

L BILI = AR R
FRLRE 2 R YRR AZURHLAILAY = A0 R R
A gl 7 A R

Hift 51 R4
S ARG

B HLA

N REMTE AR R

77 B T AR
H) B AR L

) SRR
WA
R G R R AN R R

RS

T e e e e e e e e e o am w m  w em m wm w e e = e e e e e M = e mm wm v e e e = e = e e e e e e e

@ o e e = = — = -




— BACIHBRGECHEGPHE S

R AR T R A SO AR Rk, ERE, X BT BFIARKZHRTH
NEWEX—HTARIAR., 18 LMLk, MEWEEHED LR, ENEHEREL
ARG R T Z ST, AWmfedt B2 K RER R, #A 19 L5, B
HNEIRR LB LY . FEHHIERIE T — AR A NP ER—BIRE, EAE . &
WrhL, ZlAESE, AbAIERXT AR R R T ERB ST, SUcRIRt, BHEE T R SRR=
MERBI AT, SR ERES. ARBSMETFEIARE, —AZ8k, Efl—EAET
G HL SN U A T A L

1.1.1 EHREBHHEENERE XXX

1820 &£, MERAMB K Y H 22K BHi%F (Hans Christian Oersted, 1777—1851)
RTINS : K A — s AR TT b EARARE , RN RE R U R A6 T ) P47 3
MAE/NMEESTEY BT, R, MR —dmidE R BR ST e i S AR B, REET B2 S B & A e
¥, HECRMmMACT M MR AR . BRTRE LM, WREHEER . K. ARSEIE
YRR S L MR ZE, EEE/PMMSTREEBRKNFE TR, B RERERE. &£
RIMBERMEBYNARZIEAA, WEFERLEE (Ampere, 1775—1836) it & 455 R 7ER
Byrh B Z MU T RIS DU SL T R 3 E R

1821 4, HEYHFFKHA /R « %Hi%E (Michael Faraday, 1791—1867) AB THEHEBE T
KEER KA IE M AR S BN R3S, HIREH T BRLE 3 Lz 3 15
e, MITES THIWLELEAER, A VERHR 561 SamvlEEAR, HFEHEME
1-1fiR . BEHHRE—NKERERETFNEAKE, &FPREE— kK, &1L
TRE-RSR, LN —Ima EKEF
B, F—nS M — i R,
M 7 — 3w ] 5 & FARE. XA, &
. KR SRR EE Mt KA R L [ B
B FELEG D2 1188,

FEREE R LR R B, Bk ER R
Fr 8 (Arago, 1786—1853) #2H T B #%
BREOMEE, B H E o SR A i O s Bk
Hewt b, W ¥F 4 (W. sturgeon, 1783—
1850) 7 1825 4EH] 16 P 4l il ¥ 55—
Bk, M, XERERAZTK - F
| (Henry Joseph, 1797—I1878 ) #E 1829
XTI A R B T T B, A% AR TRIASK, WAL HEOHE S
2 Al R M A RS . T REA TAZZ, MR ENBERhst g, &
B E A, AN BR, XEMAKRERES T eI, B T
1831 45, FFIAMHIH T - h E MBS, RREWERAKXR, HEARER




1% CHrHALAGLLHBE —

EE K 1 MiE E R,

1831 4, ZERBBBBNARZ IFEAAN, HIHET BN EE L THF B8 —
SHIEEX ERRBII—EPERERBIL, WA 1-2 frn, ZRBEIHESEH SRS
VAR, RGP MEs Zsh A RKBSH, MR — %M 8 &, KR &8CE T
“U” BBk, (Rl B S A B O AR B AN, G AN (RO Ak 25— R R 2 A
L AR RS R AT ER, WS HE BRI SRR, SR shER
fERE e, mRRARA R E WY, BEEPRie™ERrgaImEi.

Engmagen 0000

FIERX, FHIERFERKBYRR AT T, $IFE T - PMRPRKRE (KRG8
Zhtll) , Gkl 1-3 FiR. BRERESEAREE AT W LBk, HeilmifK S
LW MR E N, BRSO, Rk S KR [BIAH R 5| 5
b, BEESEUESB TS MRAPINEE E T, FHHEBPHNEEELETIRSE
— K R HE MR 5 7= AR B SEE s, REREKERSIPLFP R EIENH.

1832 4F, HrfFE & T Hem 4y, &A= R BIRY Bl T 7ok, FHmiME TR
GRS ML, HIEEEME 1-4 frac, NEFRILEY, ZE3ilE A
ARERBYEE . FX, MRHIIE T —&IHR=XERE 3L,

1832 4£, %E A H. FREAEERRAF T — 6K R e 2 niN k Bl, tnE 1-5 fr
Ne —HFa, MERBILELEETER T, BXWMBEZENERE. RFE, REEEA
H. F. E. #5¥X (Lenz, Heinrich Friedrich Emil, 1804—1865) #£H T “Haifl—EKHIL” &
H—UCER . W T RARYLME YR TR, R, 75 1870 F2ZH], HABIS




— P CIHALCHERPHE R
Bl — B AL T4 F S R R EPRES

1834 &£, #EEM K/AR - H Al Ik
( Carl Gustav Jacob, 1804—1851) #HI{ET
—ERANEE: E£WA U BB
e, F—NER, BB RSB
B, BB, BIEREA U JE#E S Z A
FAEMBE WG| FHEFRER, Wi
g, i 1-6 Frm, Rk, HEAT T
—ERBNEE, €HE/ME L, H 320
ANFHE /R b, 1838 4F, KA HERA
e E B AL B /D BE7E & JE T BB IR ALAT,
BfEE RA 2. 2km, 5 FE A, 3EEKIX
I AR, 58 T b ] T 3K 3l B R AL B
BB, ERRaT 3 E B F P (g
ML) o 1B _ER PR SHLERSR A

MrE AR B IE, RARE, BAKKRRLANE,

a) R ] kb s AL B A A

b) AT e Hush Bl A




B8 CHAHARLABRLSBH

1845 &, A T 4R & AL I3, LR R/NATRE, REREZERE (Charle
Wheatstone, 1802—1875) $2H T L BAERAE K BEBAE N BV REH IR, BRI ek %
BAL, FHRE T EFA, 21857 &£, HHmEiA &k T BB i 2Bl

1866 4F, W[ TFHIGIIE ANLE/RY « ¥ - P ]F (W. VonSiemens, 1816—1892) JE/5#f
Hil T E W AR AR CE AL, FETE 1867 AEM BRI A S E T TR, JFFA T 19 i
BN iR BARRMR, EZEM—ER, BT X RBILED TERBGE, T
167% 1B R OR AR AR ARG R LA R RE R R R b AR O RE AL BB 7™ A B 3 v R FR ALY
TAREF LA SR K. RIRF, XM RBILILLERE - KRR ERE T EEE, MBS
RS & ALz s R RE K

1870 4, #&Hii (Z. T. Gromme, 1826—1901) X H ¥ A& B 1LY ARG 4T 1 ohtatk .
W T I ARG BCAINIE ARG . &P E R BALES S R E R shVLEAEE AL, 1%
P UER [ E R B A BT, HE SRl i, T2, XMEhisaa shbl
BREHE R, MBEOAWRS, WPEEANIER “KBPZRL” . 1873 4F, EEME
12 FWFSE & LA TAR VMR ARRE & B T 58 hi & LA R LB 2 7=, I 1
AE RIFAY R AL, A&TIE A LA AR SR 2 SRR, TEIR SR ZH) ke E R T4 %,
RIEHIRE—EFERNEL, IFEHR EHSE EFLLE, BHLBEMARBAT H—L&F
2, HEBR T MR LBV BEK, BEHFZSHERSGRDRLEEZEESER, &8k
O, RIETE LS ERREE, AMIEEXFFEME ‘88", BRRBE—HRER, &
RS E, REVLIIEIMERERE, & ERA TIRKE MR, Fl AR H TR
XA BT R34 . T2, BEUETFARAEL, KA AZBIL, MnfEE
TAkER THRER AR, WEEERNTE & FHE B Bmil, IRt B shilgsh
4. 1879 47, TR ER &, Al T+2A 8 A S M B E R 2 BSWRE— &,
Je 28 36 [ 2 B K it A o 10 i e A B DML D RGBT 12 ~ 15 577, Hl T3
I BIHLAR B SIL, [fHRRA —ErmIRYE, BT S e AR sh s T I o

1873 4F, WEEMWHT - Fabive - EFiHiF (James Clerk Maxwell, 1831—1879) 5SZm T
MBS EE (BB, B T 2B BEEIE, RN, RIisH kg S
4, HRABISVITG RS ERBPLRERE,

1875 4F, &P BUE N A B LR ERECRIKER AR, BRTHAS
BEK T RHE o

1880 4F, &4 (Thomas Alva Edison, 1847—1931) & H3E 3R HE H 8.0 F B D8k
DR, RIEPRIREMRSHBRARN T E, FE, SR X ESFRLTRILE, BEEZM
Y88 M — 5 0 B Al XU il , TS B sh L s fa 2k . LA B AR AR 4
=BT RS K. B, AT BESIPLER by b5 AR RTS0 R  =5 0 B oh 28 H RS R,

R4, #EEe#& (J. Hopkinson, 1849—1898) iy T #E P& BRI E R, XarHriEstE
REBSAREE T —FE I &t T, RAEFEENE X, 24507 RS2 B4 i 2t
M

1882 4F, 7 R A 5 v 7K B, 33t & HH R 2k W B i B 1 57km B9 1.5 ~ 2kV 5y B 28 B S
HE| THEE, T BEREE R R AT AR . X EACY B AL S PR &
MR, it T EMNRNZRA; 57— ReEE B RBE SN T ENE KRB —R



A IRREECAE GO

R R, HEERIEHI R 2B, EHER EE W A LA R, T LB R
K, BRiadekmxE, semds br) kKB ERR BN TERATRE . Hit, ATZEHHEEL
Ferm TR L.

1891 &, Pi%/RTE (Amold) N T HMABMAKSEHMEIE, X—28pER M Al b3
PLEBEH IR SR T Bk R Z b

112 ZHRENHFENEZR AKX

IEMNRTE TR, SV R R 19 23— H 2 X 3 F E i B shiLal 7 & B/,
1824 4, EAFHIR (D. F. J. Arago, 1786—1853) 7e¥:3hB A MREST BT & BH AN FE 2
BHLAE S, 1825 4, MhERXTSLIAT, ZIIEIA K5 XFEREEH I Fs, XK 3
T Ja RN B B HLAY H B

1885 4F, K4 ¥ 2% 8 F1 B3 < T A2 I fin
F 3B - Fpi B Wy ( Galileo Ferraris, 1847—
1897) R TieftriA R, FHoFmH T M7
AR, FHE, EEKNRHH - FFEHH
( Nikola Tesla, 1856—1943) tu7d~7 #ufil T
AL, WE 1-7 iR, FRETRIAR R E
FELATL A% T 1 R R 4 LA 4k P 44 4 SR HE B —
B, BoEACHiE, CMBMBEMR, HEEM
HIAAEMAR, T2, 7ELEZIERZRBIE R
TheswEY, M s Rz Al iEs,
JEIE, FEETRLRThER S T AR L,

& B R L AR 4 e R 7 T 2L R ) SR
YGRS, FRACHE, AL, Hibs
JTEMNAF IV MERERRRT

FET R RSO AE Ft A A AR ER A RHBE SO O JF A S ML, (BZ A H R e T H
WL, Hit, Bt BILFEIIPNERBEES TRARAR .. ARERAFA
EHED THREERE, HEXEZME TSR SAME KRG TS —25 050 T i il
A SHAMAFHEMEHBSAR, BRI AN SRAE TR H R 4%

MEH T¥ELHIK- ZH B KFAEE (Dolivo- Dobrovolisky, 1862—1919) F 1889 4F
AL 2R — B SE M = AR L B R AR s L, WE 1-8 fiR, BEFEM AW T8
—EXWER =AM TR, ST AL GI RN LR, B E =30 B Sh LA ) 2l
i B A T A&, FIRHEE TEAREESR TN RHE

1891 4, BHK - 15 - K¥EER R AR S EER.: ME5ZRKREELRE
AN 55 25 B 3k 22 SE AR B = AHAC Tt FE R B, AT RS 2R AU — 5 300 x 735. 5W/55V =AMHAC &
HLALAY IR = AR R AR $2 /= 3] 10000V, FE28 8 IR 4E % 175km, JRAEE, ML =M%
MESNPRRAE T T EERESIPL, 58 THRELRE,

1896 4F, FFHTHIAIBIAEACI A BAEE R R R FFEREZ, F=A4/) 3750kW/5kV H)58
i HE AT LA —E gk B 40km ZMNOARES T, Bk, IA BTG AKHEHE R H

B1-7 5L AN AR SR




$1% SHBARLRGRLSEY —

a) ALl LI F b) HLEhHLAF

(mis iz snR

1.1.3 TEBHEENMERE AKX

A0 T g AR S AR SN R, KA F AR O (R A AR | AN T] F P AT i R Y LR AL
RERA R . ik, RS ERAE BRI R AL, S 282 A6
. UM, 1888 4, EFAWH =X KM (). A Fleming, 1849—1945)
i) 2 % (The Alternating Current Transformers) P52 B 38 . “ E— KHLAFSE
IR AL, SELREBE NERER TR, i12E 7 B EA, MrAEXE
WME T RERSER.” K, Z2E4S0MIE R IR ENERE R, 7 1831 4, K%
FIE1-9 Frame 8ok T “WiAEp” MSLs.: Y45 B2 G, BRI BT
230, UEB I ZR RS B AR 48 /e B A I o P e axX e A T A Uk
WS, HSRRE W E SRR ER R “ERIRRN AR o B B 2B 2Py E st
A B SRESNEE .. FF 11 A 24 B, ®BisgmEERZ sk T e s5eim &
HAR I, TS 0 565 9 20 A 8 v R BN, B R 1 2 B, O IO 3 Rl & b, ol R 732 T 4 Y &
B

(BSEPR b R R AR AR R E E AP E X TR, 1830 48 H, W A AH/REE
(Albang) 2EBe B = FIFI =GB, SRAE 1-10 Frs S 85e E i TRe A r S 24
b EITR S, RIKRITT P RSt &A=z MITIIFE S i, XRBATIT P 838 £t )
MR DT Mg, g, MSITHIF XS i, FHEELE B 1M imE MEE R 1T k. FF
BRI, LR A A B RIAL, FTLDKE R (Intensity) HLJHEZZE /N (Quantity) HLJE,
APRE /N ZE N R SEBR b, R A SE I A2 L G RN I 19 A B UL S B S e,
FRXA LI A B PR B R ARSI . (B2, FAMEEE, FRAI TR
SRR, AR P — S SC B M PASS UE . SRR i, fibh RIS X H i E —55 .
JE KA AT T 2RI, HB 1832 AR LI IB IR RAE (RERFMERRE) F
T b B, EHUIET, BASSE AN T A RN LR, N4 T SRR,
PRI st P, A JR I BRI & B AL L BB I 9 P58 ﬁf%ﬁ%k%ﬂtﬁEJﬁF%ﬂ%%ﬁTo = F
R AR Bt 5 R SR N B R I R BRI S s A 1 & AR IR T o, {BfAE 22 B
STBR . XA Ay A B oT R U A B ARBE R . FRANETR — R E 2, FHILKRRE WL
S IR 2 P B 4 3 1 A AR A




