AREFBAERHENEBRAEERRLE
(EBEHES :KYH)

BEEA:

a3
/Cafao-.?é¢/

HE TERBUB/BERZIARATRTHE

BEARK £BEHNE

A3

L ¥4 e A
THIEE | ¥ F 865535

@%‘-\m

HEME AR
HEER : 90.07.10~90.08.13

#EBH D ATFTA




TBEE R FTBSBRARAHBEA BHEHSEEF SR

HERELTE T E R BB KA/ BRZA BAF A |
HEETEENRMAE 6B TA2T
HE NG ARTR RS © B/ ER TR G/ EHA

M1 ARFRAEAR B R S
2 £z (B R
AR R E R
(4 EEESEEE

I e
SR gl

C7RERE » HE -

EBRBEE 0 emmesmste

- 0 (2) LU SRR L P A R BB
EZER 006) nesmms

O (4) FKIRTEGABS AL ER e
[0 (5) ARAABBREE LR EREETH

e EMEERER
OEETEEMER .
FEEH o2y O CEBBUERETR)
__|DEEmESERE:_ GARERERER)
EREROsmEEER
20 -

- HEETE T IHEREIE R - TRER T EEREEER, -
- SRETKEEETEIIEEERE  HEBREE L TERRE
BfTfRTT
- ERERENHERSRERE® —EA RN -

¢

48 R f Q B

BIREREHE TE

Hl

[1]




TR R TR SRR BRI R

HEEREEE HE 2 - OEME
E TRRBER/ RRZARATEIHE

BT E PR B /B

3% 1 313310000K 2k BEEHAT
B Fa AFR BN RER % 45 % 1 2366-7685

HIEER O 1 B8O 2EBO3HEMEED S EMEEE)

HHERERRT : 90.07.10~90.08.13 ’ HEEE : £8
R4 HEE  90.10
SIEARE -

BRET WA - £RARHN - ARAFHMAERE BRBEAH
B B AGERK - R EBPEFAR RS

ABEE  (ZEEZEFE)
1.MAGSOFT 28 2 R EZARAFEAMARERE TEAERNETLT !
T12—713 : FRAFHTHAE
- 7/16—7/20 : Flux 2D &% 8%k
7/23—7/25 : Flux 3D #&#383%4F
# R E M T4 A 3 #E : Numerical Methods in Electromagnetism ° Flux 2D
HE 7488 0 Flux 3DFHE 3158 » B BATHBEEKXEE -
2MAGSOFT X a2 R BARAFTHHHERERE  TERERELT
7/26—7/27 : Flux 3D & #5834k
7/30—7/31 : $R BZEE
8/01—8/03 : $RBwN - BEA -FRAESTH
8/06—8/10 : # R BE RAE A
BREBGENW  ARFEED YRETEMG YERE - LRAFHME R
HKAE SKELEEES  SEARENX  BLBE - LREHS  -BEANEAERKE
BAARAETHMEEE  THERTRASRILB/ER-
GREAEBAER T EHE  BERBFRAFIHURAZLERITREE &
HAPRBEHLR  ANAGAR S S LR AR RS -

ANEFREEZHEREZAM (hup:/report.gsn.gov.tw)



ME TSR BUB/EKRZARALE \FF)?A;*J
B 4k
= BRABR BLIR B - ome e m e e e 01
B =1 01
o ATRAIR oo . 01
W KRB/ BEEETEZLRE e 02
4.1 SHBE/EYEHFY e 02
42 QE/GEYRERGRRBAE o 02
43 Rk 2% (Lumped Parameter Model ) #-#7 % & R f& ---02
4.4 BB/ SE 2 FFIRG B RIE ----mmemmmmem o mm oo 04
45 HKEB/S@ZBRYEERE - 05
4.6 HB/EBREBCHERRS ~emeemee---06
A BRBAERAFTH 08
50 ERAENHEZELTER .
52 SEBEZHFRAFESWAMBEABRBEESF - 08
53 SEBEBARTEIVEZTH - 09
54 SRBREBAFIWELEE —-mmemmmmees 13
55 SREEBRAFIWEZEE B - 13
AN o 13

t EBREFRAEIHZARIA 14



B 4.1 3k £ S ER MO B BRZIRIK T F - 03

B 432 ik 2 HaisE AR S — 03
B 441 4B/ aed3 Y ERE (INITIAL : 1% ER/ TR HH

PSEUDO-FINAL : ER/EHAHEZH) - 04
B 4428 B/4muBBYERE (SR/EHFEBHEEH) - 05
AR N e =L F1 - S —— 06
B 452 B/ 833G EREBHIEHEKEF 06
B 452 %E/GEREYERABHEHHIADE — 06
B 4.6.1 ARNBX RSB B REHE ---07
B 462 NEXSERE HE¥4e (L) AsHA4%a (BTFH)

it 07
463 MRA SR ENHMU G ABE - 08
B 531 ARASREARAEIER 10
B S32REXBER (AR%E) FRAEER 10
B 533 REXLER (DRLR) BB % EEEHH - 11
B 534 mEX2RE (A&48) FRAFTERRAEMRS 11

B 535 AMASES (NELE) o REENTR/HM MG - 12

B 536 MERXERE (ARKE) 2G4BTHHYETRRE 12
21 TEEAXHBRE -- -- 01

PR ) L L L SR Y U LR Vo) L —— 09



— BRABRARHE

—~EREL - HHRZERINAREREYRERTRE  EAARLESME
BTARARRAERARE ($%E%) ARKRSEHEE (Lumped
Parameter Model) sy /B miE - E R KB ~ BRI AR - BUEZE ~ 4K
SIEGMERERE A MEBERE -

A RAEIWERANEANEARELRT B2 ASKARIAHRMN
BEREBRAERAERHOIMER AEZFNEATHFE LM (R
B

= BREARAEIE  FERRREATH G WRBRMELE
BB BEFEMIEHEE

—~RHEBY
BREBLF/ERFEFLERE HE - KKANEE -BRETEER
frofplho ABEER M EIREE  BEHTHR GTS E2EE - BaE
B BRANNEEMPRBELEBR - RARRVEREFH

THEASERTEMA > RAAXAEEAH - )
RCEAERAER »HERBUR/ERZIEGERR-BA B

RE S URSSBRETER - 84/ MAGSOFT 28| 2 # R B4 RAE S

AHEHVIRRE  BEAHNGHHBFE LS -

ZRRER
k1 AARAXERE
MVETAI0B~ |7 Lib—24
0&7A118 ALBANY —TROY —MAGSOFT 2 3]
90478128~ HETERZIUB/BERZIAERTETH
0£8A108 ]
9048 A1l B~ |&f2 TROY—ALBANY — 42 4
90 £8 A 13 | -43




o GHRGAFLEYEXIRE

41 HEBERBLEYEHFE

LB/ GEaNEE AR - HoREEFRF  FIRRERE &R
BEARGENER/THIEBHNES - b BHHEHERE > HARERS
AYREAR -

GB/BEEREERRE > AHHER/ER 0 CRBEREM > T
REBRBEAGLHBGERY ERRB/LEE% c wRE/ LEBeEu
2R TR R A2 TS (Stray Capacitance) » & — 5453 B EA 4
S B E B EE (4atik Ferroresonance » &% RLC 3%k ) 24 B ER/
TR RUABIRAMME I &HE -

42 HKEBERGKEYEERYBERER

1. ¥k 2 #5854 (Lumped Parameter Model ) #1915 & > B A ALK B R
BB YERRARITH

2.1915~1960 4 - J& A B sk ~ ATk ~ #rb#i8%7k (Analog Model) &
AHRBAREEZGRARSN  ERFERBERRTHK

3.1960~1996 % - ik 4 ###k% (Lumped Parameter Model) 446 &€ F3t

EHAARBEIE  BROIVABRGAYETR -

4.1996 £ 0 FRAE I EBERKEHBEE » ARBRERIBER
A (5XER) RAKSEEB LGN BRE - EHLE ~ BAXE -
BUEE BOFKMNEREFAELTRERIBARBRE -

43 HIk S E (Lumped Parameter Model ) 447 % 8 R &

MK 5 #H#E% (Lumped Parameter Model) 447 % & R /& » R AR+
o F

Lo Bodaf R g HHREHMAE  KB/aHREE

2. 1B M # & R & (Quasi-Static Response ) °



3. B/ AR EH LR -
Mouk % #4g3 4 (Lumped Parameter Model) A4 % & R & > EH B
FHUTZFE:
1. BLBEREFAHBEIREEIE (5 P SHERRHERE) -
2. H—HEEH ' FdHRKTE (LInductance,C:Capacitance,and
R:Resitance ) #a7% * T4 B 4.3.1
g, (BB AKX TwE 432)-

Mutual | shouid be
ie. Mll is belween sagments jand i.

B 43.1 KL EHBEEEM I EERZIARAE

(s)] = [%[r,,] +[G]+ SICI]IE)]

[1(s)]— Vector of Current Sources

([, ]~ Inverse Nodal Inductance Matrix =[T](L]" [T’
[G] - Conductance Matrix, for Complete Loss Model
[C] - Nodal Capacitanc e Matrix

[E(s)] - Laplace Transform of Nodal Voltages

B 4.3.2 kS HEEZE AKX



44 KB/ BezRRYERAE

GE/ e BREERE  THAUTZEHRE

. B R/EH-HhY KB/ YERE T Z2H8E/4%482
BEERTHIRE » ThoE 441

2. ER/EHFBHEEZY KB/ BXTERE  EZa4B/448
ZERBRATRE Tl 442

3. ER/ERBHNEZY  KB/SEYLEREH% tHREB/&ax
TR -EF THEATAIRERE > ~H 441

INITIAL AND PSEUDO-FINAL VOLTAGE DISTRIBUTIONS
100 T I I 1 ! ] T ! 1

Y T S S S R e S e N N
gob oo S S e S e e L S SV

70k e T L e ORI L ASUSOT PR AR

B0F e ......... ......... . ......... - ......... ......... ,.. .......
: . PSEUDD-FINAL : : :
50_ ........ ....... . ......... . .......... .. .......

% VOLTAGE

4ok e b PRSPPI A PR RATRRRRRE RPN R

30k T T A S S e e ] L

10} ARERERT ......... A .......... .......... .......... .......... .......... .......... .......
10F - ---eee VA Teeeniens Veeeeeeenn TP .......... M s . ........

: INITIAL

o ; : ; ; ; ; 1 ;

0 10 20 30 40 50 60 70 80 90 100
% WINDING :

B 441 B/ SR YERE (INITIAL : 1SR/ TR ~
PSEUDO-FINAL : ER/EHBHEEE)




I KANSIEN | VULIAGE RESFUNSE
FOR 100 SECTION DISK WINDING
MODELED AS 50 SECTION PAIRS

% VOLTAGE

100 -

% WINDING

TIME (usec)

B 4424 B/ ans3YERE (ER/ERFAHREY)

45 HKEB/HE2ERYEBERE
GEB/ e YREREBRILAHE kKHz » EWESRRSHME 8 A EIRA
2w B/ aeBiRE R4 B 451
THREB/ e A RERBERES  RE/ B RARE ALK
BEERMzE ] AGB/ BT sR 8 RERARMIEKR - H/4
BZEBYERERBAHAARE Tl 452 GB > ToRB/Sa2
FRYEREAGE/GaEstel SRLBEREAH -



RESISTANCE

-
[=]

RESISTANCE/REACTANCE (kOhm)
o

FREQUENCY (kHZ)

451 KB/ mraii A £ M4

--------

................

g

'S
=]

SHEISTe~

o

N W
(<]

AMPLIFICATION FACTOR
o

o

100

FREQUENCY (kHZ)

% WINDING .

B 452 KB/ afRYEREHAEAKRE |

4.6 HE/BARESHR RE
SREGBE/GERECZHE ToanegR (Coretype) RIMERX
(Shell type) &% > T4 B 4.6.1 - NEXEREASARS » AR &
HWBEEERE  NIBXPBREAERS > BRBAES HARE  B65TE
BREABE -
NEBXELES KRG B/GEEE 555 BAEE (B 462 L3F)-



EHA (B 461 ZHLEXY ) 7HA (wE 462 F3) SMEXER

o RgB/Le T AEREY (B 461 2HBHS) RAHE (L
B 4.63) & -

oo

Windings

Simple core-type Simple sheli-type

B 461 AAREXENMEXEREHR (B ¥ > Winding - 44 > Core

NSNS
8[7]6[s5[4[3]2 Line Jead
Spacer 2 A .
E—— N\

Turn ewmber
bolsshafisTia]is s

Interconnections
&

Start-start cosnection

Finish-fiaish connectioo

)
Fra. 3-7. (a) Coil wound in continuous series of disks.
@)

Sectional drawing.

¥

462 REXEES BE4e (BLR) Axdisa (BTH) #



S L TR e . et S LT

OPENXNG FOR S PANCAKE
RON CORE B con
-
g

Fig. 3-3. Pancake cofl and assembly Insulation partially Insulated, showing spacers between
coils for support of turns.

B 4.6.3 SEA SR B L EEE -

3 BERBFRAFTH
51 ARAFSHEZRIFR
. BRRBEEHEN 1960 £ 4% » &£ F Variational schemes/Galerkm Welghted
residual technique 24 FR L% * BT TE 547 °
(1960 FR#% 0 ERAF M E  BEZBABN A Eakig
(1990 &g MARAF N EROHAM XL HMET > TRAHEY
B BT ERGGAM AN -
52 BRBZABRAFIHRRRERREF
L #RarR  RR/RAEUGIABRGERE -
2. KA F #2 X 48 B variational formulation » A energy-related functional

[S—

w N

ETRZ o
3. EERGAF S ZARNRWARZ N EE B ERAFHMEZ
RN -



4 BERBE  IUGFAFRZIHBEELR/RE -

5. &MuiEm P2 & 2514 A7 & energy-related functional °

6. BB A RBEFER » BF TG AHRMNRY WA -
53 BREBEEBRAESHEZRTH

ETRNEXEREREANEBEERE AR RToik— - NELEKE
ZI R e IORFER S RAARAEFINEZ  BBESHERRY
RERRE -

RNEXERE (NVAERZLE) FRAESHESRTLE 53.1: AR
FRMEWE S22 HBFEQAESHTE 533 AHARALELERKA
#QL,Cand )14 T4 B 534 s KR ER/FHZ Mt4A~4o B 535 4
BYaeYEITRRETE 536-

2 cnBEEHARAFTOMETHZI LR

4 3% R~ (mm)
s F 18 47
SBokE 976
SREFUAR 976
SEBRKBRE ‘ 10.4
TERGEETE 20
BEA&sBRE 71
MEREABREZ T CES 30
SREZGUOASERMRIEAIESE 377.8
KE#EEK 230.8




0941040111541  ImaTysilsi Display) Reglons:
;. R B T T oA

S31RBAEEBHRAEANER (BT > REDKRAIY HEKE

BERKRFTH e B0y BLERIME)

I N N ZAVAYY
S <X

VAV,
RO

AR
%&’%‘fg%?%%
- z%%?ﬂ"ﬁ%’é‘%

@@%' EDRVSH

B KIKRPR

[l Aﬁm:'! <7

B0 v
IS S avvave O A T

532 NEBXEEE (HE2%E) FRATLEHE

10



B 533 RAXEEE (AAKE) BEEQENH

ogogoogo

B 534 REKXEEE (AARE) ARAFERKAFL,Cand R)# 1%

)

ux densi

11



B 535 X ERE (BH%KB) B REHENTE/FE M4

FLUX2D 7. 40/7 CRSE2 09]10[01 15:12 Imalysis Time vanat:l.o:. l.‘.lx'clnt m.q_)lay
" Capacitor Comd39

"Volt

B 536 REXEERE (AE4E) 2RBTEHYETERE

12



54 BRIZARAFTWHEZEE

. T2 5 @REANIRESH
2. THEBEARRA SRR Z/F5E R4 -
3. TREABE - RAEZBLESH
4. TRIEIFRMMFBIBRF FA -

55 BERIBARALKISHEZSH R
1. Greenwood EF 4 ## Z : Electrical Transients in Power Systems.
2. Chari and Salon E4#4## £ : Numerical Methods in Electromagnetism.
3. Rudenberg # 4 #t#} & : Electrical Shock Waves in Power Systems.
4. Abbetti, Degeneff, Deleon, Wilcox ¥ F 4% X

AR

— | RARAESNE EMARALRISUB/ER - B - BREX
PHHET - " ﬁ

S RARESEYEALEMMNRS  AUAREIN TTH R RA
WERTHEE -

= - MAGSOFT 2 3] g¢i£ Flux2D7.4 & Flux3D3.2 jr #82KX £8
#$1 MAGSOFT 2 8] # 8 BATH AT IR -

9 ~ Chari/Salon B% i% ## £ (Numerical Method in Electromagnetism) » =] $#2 4%
AERAFSH EZERES -

tBRIBABRAETHZARRITA
— SREFRAESHE > TEATRERE > ABERBRESTEHEE -
ZBRBFRAFESNE S FRITHEBAL 5 RYBBERZIIRA
F(REFB) UHBENSWHEE -
ZARAESHE O BREANERZYEBERARZI SERAN

13



BB hus (TR 55 MME) LYERR - LAMBETH
TREELSAATEZHRETH -

W BN RGBRERTEE » MR RAFEABRREIN - 241421
B R AT (HB0) BEEE -

14



