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1. INDUCTION

(AL-VALUE)

1. Induction (AL-VALUE)

2.

Induction
LCR METER
-1Ts +1Ts

® Induction
[nH/N?]
L=k*N?(Henry)

k=L/ N°[nH/ N?]

if, Induction

L=250*10"°*100?=2500000*10°=2.5mH

Pin NO, SPEC

L AL-Value

250(nH/ N?)

100Ts

3 L )

REPORT

AL K

PIN NO SPEC Ts

-1Ts

+1Ts

AL-Value
=L/ N?




2. Center Air Gap Side Air Gap
1. Center Air Gap Core 1 2
- ( ) (

) Induction

2. 1 Center Air Gap Core Gap Core Side Gap
Center Gap 1/2
° ( )1 2 ( )1 2
k=1( )
- ( L
)
® Side Gap Center Gap 1/2
1. EER4042(15) BASE 1 N1, N2, N3, N4 ,
1 layer AIR GAP 0.5mm CORE 1
2. AIR GAP CORE 1 CORE SIDE  0.25mm GAP
L 1 L
L1 L2 L3 L4
L
AL-Value
0.25mm
GAP L




=

Inductance

1,2 1,2

L1, L2, L+, L- . L+
Finish-Start-Finish-Start L

Finish-Finish-Start Finish-Start-Start-Finish

n=N1/N2 1, 2 Inductance

Inductance M Inductance

Inductance M

L+ L1 , L-
Start, Finish
L™= L1+L2+2M
L™= L1+L2-2M
M= (L*-L")/4
k= M/(L1*L2)°° if k=1
L*= L1+L2+2(L1*L2)**°
L™= L1+L2-2(L1/L2)"°
1 L+

n  n=N1/N2, n=(L1/L2)0.5

3:1

Henry

L1

Start-Finish- Start-Finish
. L-

Start-



* EER4042(15) BASE 1, 2 1, 2

3:1 ., 1 0.5mm, 45Ts 2 0.5mm, 15Ts . GAP
CORE CENTER GAP 0.5mm CORE L1, L2, L+, L-

k=1 L+, L-

L1

L2

L* L*=L1+L2+2(L1*L2)°®

L™ L™=L1+L2-2(L1/L2)*°




CORE REPORT . (T-314,

L-81, PL-3, PL-5, GP-5, GP-9 )
BASE L CORE L
L . , CENTER GAP
0.5mm, Imm CORE L . AIR GAP L
CORE . CORE
CORE

L . AL-Value

U [Henry/meter]
H=Ho X HUs
He=Ho X U
Uo: (47x 1077
M s : CORE ( 1)
I : CORE
U os . CORE

. , Air Gap
H=po x [HM], ptle=fo X Mes Ho
Hs CORE . CORE
CORE CORE
TOROIDAL CORE
CORE TOROIDAL CORE
CORE
AIR GAP
- He H es
CORE

47xx 1077



[Henry/Meter]

AL =k = HBX A8 _HOX (eSX A8 1o N7
le le
_ AlLxle _ AL x le AL le

LES = - = AL x
Hox Ae 4xrx10-7x Ae dx 7 x10-7x Ae
= AL x (CORE _FORM)

AL =k =2 Ae_HOxpsx A 1y N

le le
CORE Ae CORE
le CORE
. AIR GAP
_le
o
lg AIR GAP
GAP AIR
GAP



1. AL-value ,
Schemetic Winding Specification

1) Schemetic
“m @ 6 @ 6 6 O 6 O

(18) (17) (16) (15 (@14 (@13 (12) (11) (10

2) Winding Specification

No. TEMINAL
S F L Ts Ts Ts
w1
W2
w3
w4
W5
W6
W7
ws
W9
2. EER4042(15)BASE 4mm, PIN 7mm  BARRIER TAPE 0.5mm
WIRE 1 LAYER . GAP CORE, CENTER GAP 0.5mm  CORE,
CENTER GAP 1.0mm CORE BASE L (LO), AIR GAP
0.5mm L (LO.5), 1mm L (L1.0), GAP (Lno)
LO | LO.5 | L1.0 | Lno
L
AL-VALUE AL=L/N?
ues= (AL xle) /(uox Ae)
GAP ues=lellg




P w NP

P wN P

M.K.S

M.K.S
. M.K.S
(UNIT)
(Length), (Mass), (Time)
1[Cm], 1[g], 1[sec] C.G.S
1[m], 1[Kdg], 1[sec] M.K.S
1,000,000,000,000=10"* T Tera( ) One trillion
1,000,000,000=10° G Giga( ) One billion
1,000,000=10° M Mega( ) One milion
1,000=10° k Kilo( ) One thousand
100=10" H Hecto( ) One hundred
10=10" da Daca( ) Ten
0.1=10"" d Deci( ) One-tenth
0.01=1072 c Centi( ) One-hundredth
0.001=1073 m Mili( ) One-thousandth
0.000 001=107° u Micro( ) One-milionth
0.000 000 001=10"° n Nano( ) One-billionth
0.000 000 000 001=10"*2 p Pico( ) One~-trillionth
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Angular Velocity( ) Radians per second s-1
Capacitance( ) C Farad F
Capacitive reactace( ) Xc ohm Q
Current density( ) J Amperes per unit area A/m?
Current( ) | Ampere A
Emf, voltage( , ) E,V Volt V
Flux( ) 4 Maxwell
Flux density( ) B Gauss.
Maxwell per unit area
Frequency/( ) Hertz Hz
Impedance( , ) Ohm
Inductance( ) L Henry H
Inductive Reactance( ) XL Ohm Q
Magnetizing force( , ) H Oersted Oe
Permeality( ) H Henry per meter H/m
Power, real( , ) P Watt \
Ratio( ) n
Resistance( ) R Ohm
Specific resistance( ) Ohm per unit length Q/m
Magnetomotive force( ) mmf Ampere-turn
4.
a Alpha( ) H Mu( )
s Beta( ) T Pi( - )
Y Gammar( ) P Rho( -)
o Delta( ) o Sigmay( )
£ Epsilon( ) @ Phi( )
A Lamuda( ) W Omega( )

11




6. CORE PARAMETER

CORE PARAMETER( )

1. CORE , CORE ( :TOKIN FEER35L,

EER3541) Ae, le, Ve, Us, Ues, AL

2. Ae, le

* CORE PARAMETER
CORE PARAMETER

1) Ae: (EffectiveCross-sectional Area) [mm2]
2) Le: (EffectiveMagnetic Path Length) [mm]
3) Ve : CORE (EffectiveCore Volume) [mm®]
Ve= Aexle
4) Acw : CORE (Cross-Sectional Winding Area of Core) [mm2]
5 uUs: (Specific Permeability) ->
6) Ues: (EffectiveSpecific Permeability) -> CORE

7) AL : CORE AL-Value

® TOKIN FEER35L, EER3541 CORE - (
)
CORE Ae le Ve Acw Hs Hes AL
FEER35L
EER3541

12



7. CORE PARAMETER AL

1. (), 7 CORE PARAMETER AL

2. ps(fes) AL CORE

, : , AL
CORE CATALOGUE

1. TOROIDAL CORE AL (Ks)
( CORE AL CORE )

2. TOROIDAL CORE (Hes) AL

( CORE AL CORE CORE
)

3.CORE AIR GAP AIR GAP (le/lg )

4.2. TOROIDAL
CORE AIR GAP TOROIDAL CORE

5. CORE AIR GAP CORE

AIR GAP
1. SB-5S, OR 34.8*15-21H CORE PARAMETER CORE CATALOGUE
SB-5S Ae(mm2) | Le(mm) AL ( )(nH/N?
(Cat) M s Cat Cat AL=( MHo™ s *Ae)/le

SB-58S,
OR 34.8*15-21GH

2. SB-5S, OR 34.8*15-21H CORE 10Ts

13




L 1 AL
(L=AL*N?)
L
3. 1), 2) TOROIDAL CORE CORE
( )
4. PL-3 OR PL-5 CORE 1 LAYER GAP CORE
CATALOGUE AL L L
AL
. L ) « )
L=AL*N? L es =AL*(le/ 47 %1077 * Ae)
EER3541  GAP
1 LAYER WINDING
PL-3, PL-5 2,400 EE
CORE AIR GAP  CORE
, TOROIDAL Hs=HMes
5. TOKIN CORE CATALOGUE FEER35L AL  GAP LENGTH
GRAPH CENTER GAP  0.8mm AL 200nH/N?
AIR GAP (Hes le/lg)
L es =AL*(le/ 47 %107 * Ae) Hes lellg
FEER35L
5) AIR GAP . AIR
GAP
TOROIDAL CORE . , CORE
GAP
GAP (GAP ) GAP
SB-5S, EER3541 PL-3, EER3541 GAP SB-
5S 0.5mm GAP CORE
CORE GAP

14




(AL )
2. ( ), ( , CORE , AIR GAP ,
)
1. 7 TOROIDAL
CORE
2. . CORE
CORE , AIR GAP ,  GAP CORE ,
, CORE TOROIDAL
CORE , CORE
3. 1 TOROIDAL CORE
( )
SB-5S OR34.8*15-21H CORE 10Ts Tape 1
Layer 10Ts
L1 Hs L2 M es
SB-5S
OR34.8*15-21H

15



9.1 -8

, AL , CORE
, AL , CORE
L
1. (u)
(o) ()
CORE
Ax rx1077
2. (s
L

3. (e es)

FERRITE CORE
. (EE,EIlLEER,DRUM(BOBBIN), TOROIDAL,PQ,BAR

AIR GAP . CORE
TOROIDAL CORE (
4. AL
1Ts L ( )

AL:ﬂelee :ll’loxllresxAE[nH/NZ]

e e

I
/ue:/uOX/ues:Ain[H /Meter]

Lo =4x 7 x107"[H / Meter]

16
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5. CORE
CORE CORE
CORE

ON-OFF
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10.

. CORE
COIL (Link)
V = L x (di/dt) (volt)
CORE
) L
COIL
REPORT
Inductance

- (Weber-Turn)
Coil

(1% 1-1) Inductor 9 A&

@ (Weber)

18

Coil(
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(1-2)

di
N 1-2

at (1-2)

1-3)
A 1 (1-3)
L 1-2 L
. (1-3) (1-1) L
L= 22D (1-4)
(Henry) L
[
- ~i
Y 7
(2% 1-2) A5l 9% A&Hase] Ag

(1-4) 1 Henry 1 Ampere 1
Weber-Turn . (1-3) (1-2)

di
V =L (VOIt) oo 1-5

4 (Volu (1-5)

. 1 Henry 1 Ampere 1

Volt

(Self Induction)

19



="

(Inductor) Cail

(
) \Y
00 N e (1-6)
dt dt di dt
............................................................................................. 1-7)
Trans
(Lenz’s Law)
1-3 i
di/dt>0
Dc
- (
)
. te
— |
Vg
\'%
———
e
Y @c

(2" 1-3) #713%9 IS4

di/dt<0
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1. L-81 OWA 12*15 0.5mm 80Ts 1 AC VOLTMETER
SEARCHER COIL
DRUM CORE TOROIDAL
. . SEARCHER COIL
TOROIDAL CORE Ts

AT
VOLT

I=14
/A\ @: METER
U 1 — , le _

T T_i

(28 1
2. TRANS L AC VOLTMETER
. L
L
N
o
Mo
/ NS
NS
(29 2)

21



1 INDUCTOR
0OA 0.1A 0.5A 1.0A 1.5A 2.0A 2.5A 3.0A 3.5A 4.0A
SWITCH ON-OFF
s
A
/._

* V @ VOLT-METER

(2¥ 3)

22

* G @ GALVANO-METER




11. , , Impedance

1. TRANSFORMER

3. INDUCTANC
1. TRANSFORMER , , , IMPEDANCE
2. , 1 (OPEN) 2
1 (SHORT) 2 INDUCTANCE
1
INDUCTANCE
3. INDUCTANCE 3 L+, L-
4, INDUCTANCE
REPORT
1. Transformer
1-4 Transformer .1 2
1 1
(ExcitingCurrent) i,
2 2 V, . i

Transformer

23



1) (Voltage Transformation)

1, 2 (N1, N2) 1,2 Vi V2)
e 1-8)
V2 N2
1, 2 1, 2
. (1-8)
N a-9)
Vl V2
Vv, —lv (1-10)
<= N, L ee et e et e e e e e e e e e e e et r e s aan e
1 2
NV 8 1 io00v, 2 25V 1
100V*8(Ts/V)=800Ts 2 25V*8(Ts/V)=200Ts
2) (Current Transformation)
1-5 2 2 i
PRIMARY FLUX SECONDARY FLUX
i
—
c . 1 bv, %IPL
P -
| iz
N N:
(24 1-5)
1
, 2
1 1

24



3)

(1-11) 2 1

i1Ng, ibN, 1, 2 (Magnetomotive Force)
AT(Ampere-Turns) . (1-12)

2 25V, 10 Q ohm 2
2.5A 1 i7  i1=ioNo/Ny 2.5x200/800=0.625A
2

, 2 n
LNy =1,N, +igNg 4+
. (1-8) (1-11)

Impedance (Impedance Transformation)
(1-8) (1-11)

25



. ohm

V2/i2 2 RL V]_/il
Transformer 1 Transformer
1 RL (1-17)
R . N
o () e (1-18)
R N,
RL
N
R = RU(o) 2 oot (1-19)
N2
,R 1
R.:2
Gé\,}NDJINS R —= L
R.= Ng*RL
L' = N+L
| C' = (I/NFC
G R. —' fl,'
(29 1-6) 14354 £ 57} Impedance
(1-19) 1-6 Impedance Z,
(Ideal Transformer)
1 Transformer Transformer
, , Impedance
(Egivalent Circuit)
1, 2 (Parameter)
(1) o )
(2 0
(3 1
4)
0
Q) 0
@ O3

26



1,2 A, A,
ﬂ'l = N1¢

. (1-22) (1-8) .
(2), 4) ( )

Transformer 1,2 - 1

4 (1-11) . (1-24) (-)
. (DOT
2 DOT

(Mutual Inductance) (Coefficient of Coupling)

(Impedance)

)

Inductance L

2 . Faraday

(Mutual Inductance) M

27



(LI) 1

My, 2 1
M2y
ML, =M, =M
Coupling) k
_ M
L,
(Dot)
Lentz
G Np Ns R ——< L
G R. —=' rL'
(29 1-6) 1a3=A B E7} Impedance
Dot ON-OFF
Trans Dot
1-7
L1, L2 M
(b) i

28

Lentz

Ri-= N**R,
L' = Nl
C' = (1/Ny*C

Vl! V2



di di
- L——M—=
Y let dt
B
dt dt
Vab:V1+V2

v, =L,

vlleﬂthﬂ

dt dt

di di
Vo = L —— M o e, 1-30
| dt (1-30)

vab:(L1+L2+2M)%

.(1-29) (1-31)

. (1-32), (1-26) M k
M, k
(Varimeter) (1-29), (1-31)

M (1-29) (1-31)

29



1. PL-3 PL-5 EER4215 1 Np 0.3®, 300 Ts 2
Ns 0.5®, 150 Ts GAP CORE
n=2
o - B o
{m4 | 3] o T \_/ |
VD) Np Ns @ ?Russz (3¥ min)
V1,V2 : AC VOLTMETER
mA.A : AC AMPEREMETER
le 11 Val 12 V2
SW OPEN
SW ON
® SW OPEN 1 (le)
. 1
2. 1 1, 2 DECADE
, LCR METER L, C, R
n=2
2:1 \
(o) - A ﬁ
LCR " DECADE
METER| M I I Ns %RESISTER 2200 uF 300 #H
n=2
2:1
[e] (o}
DECADE ,
300 1 H 220uF s Np Ns MIE%%R
1 2
L C R L C R
1
2
N2x R | C/N? NZ/L N2x R | C/N? NZ/L

30




Np=0.3® & 100 Ts, Ns=0.3® & 100 Ts

Np

Ns

BIFILAR

2

Short 1

L (Le)

Le/Lp(%)

Bifilar

2

31




12.

1] IEC950

IECCINTERNATIONAL ELECTROTECHNICAL COMMISION)
e 1EC380 (SAFETY OF ELECTRICALLY ENERGIZED OFFICE MACHINE)
e 1EC435 (SAFETY OF DATA PROCESSING EQUIPMENT)
e 1EC950 (SAFETY OF INFORMATION TECHNOLOGY EQUIPMENT,
INCLUDING ELECTRICAL BUSSINESS EQUIPMENT)

1990 1991 IEC950
, IEC950
, IEC950
IEC950 . ,
TRANS
2]
IECO950 APEND 2( 2) TABLE 3 TABLE 3A TABLE
4 . TABLE3 1 1 -2 , TABLE4 2
. TABLE 3A APEND 2
1 PEAK
AC150-300V 1 PEAK 600V
(SWITCHING TRANSISTOR COLLECTOR )
OPERATIONAL INSULATION( ) 3.0mm
APEND 2 TABLE 3
1.7mm TABLE 4A PEAK 600V 0.3mm
2.0mm
TRANS 1 MAIN 1 (SUPPLY FEEDBACK ) PIN
BASE

32



IEC950 TABLE 5 . TRANS

POLLUTION DEGREE 1( )
TABLE 3 . 1
1 -2 TABLES INSULATING
WORKING VOLTAGE IEC950 CLAUSE 2.2.7

TABLE 3, 3A, 4, 5 CLAUSE 2.2.7
. (TABLE 3, 3A, 4, 5
)
e CLEARANCE :

e BASIC INSULATION :

e SUPPLEMENTARY INSULATION :

o OPERATIONAL INSULATION :

e DOUBLE INSULATION : 2

e REINFORCED INSULATION :
2 LEVEL (TRANS

1 2 )

e POLLUTION DEGREE 1 :
SEAL( ) ASSEMBLY(
) ( TRANS POLLUTION DEGREE 1 )

e POLLUTION DEGREE 2 :

IEC950 COVER ,
e POLLUTION DEGREE 3 :

e WORKING VOLTAGE :

( )
e CLEEPAGE DISTANCE :

33



3]

, TRANS TAPE SHEET

CLAUSE 2.9.4 TAPE

1) 1 (1LAYER) (4 )
2 (2LAYER) (

TAPE TRANS 2LAYER )

2) 2 (2LAYER) 4 )
3 (3BLAYER) TAPE 2
3 TAPE 1

=H . =
a1 N\_-w

=)

N -
| pe— .
¢

dAA

(2% 6-1D FXAY, d9A8 R A

4]
TAPE
PART 2
VOLTAGE
WORKING VOLTAGE

)

130V 2,000V
WORKING VOLTAGE
220/240V
50Hz

TRANS

IEC950
TABLE 18

130V 250V
3,000V

PART 1
WORKING

TABLE 18

REINFORCED INSULATION(
. WORKING VOLTAGE

AC85V-132V

3,000V

60Hz sin

PEAK DC 1

HEAT RUN

34



TABLE 15

BODY

(SHAFT OF HANDLES, KNOBS, GRIPS),

FOIL( )
5] TRANS IEC950
1] 4] TRANS IEC950
1)
TRANS 1 -2
) UL , VDE
AC 90Vv-270V IEC950
, IEC950
6-1 IEC950 TRANS
UL, VDE
2)
1-2 6.2mm
BASE 3.5mm 6.5mm  BARRIER TAPE
BARRIER TAPE PIN
6mm TUBE
3mm BARRIER TAPE
3) TAPE
TAPE MAKER TAPE 1 .2
AC 3,000V DC 2,200V
TAPE 3
PIN
2
TAPE
1 2
IEC 950
6.4(6.0)mm (* )
1 o ¢ )
100%
1 -2 (SEAL TRANS )

35




36

TAPE | (1)1 TAPE 2
-2 ) 2 TAPE 3
50Hz 60Hz 3,000V PEAK 1
(TRANS HEAT RUN
)
AC220/240V (
200V )
( 6-1) IEC950
6] TRANS uL478
IEC950 TRANS uL478
1
( ) 2 ( ) 1/8 (  3.2mm)
1 2
CORE BASE 1.6mm,
3.2mm BARRIER TAPE
1 2 TAPE
(1,250V) 1




13. TRANSFORMER

1] (CORE)

, INDUCTOR ~ TRANSFORMER
( ), ( ), ( )

1)
SILICON-STEEL( ), PERMALLOY( - ), PERMINBER
( - - ), PERMENDUR( - )
2~5%
1)
2
(3)
- 1915 WESTING HOUSE -
70-80% 40-50%
45% ,
CASE
2)
MFe,0, M 2 : :

37



Mn-Zn , Ni-Zn , Cu-Zn
Mn-Zn Ni-Zn

10-10'Q-Cm

. (E-CORE, U-CORE, POT-CORE )

Mn-Zn
Mn-Zn Mn Zn
10- Q -Cm
kHz
Ni-Zn
Ni-Zn 10°Q—-Cm
MHz
Mn-Zn
3-1
O x
@) O x
x O x
x O o
o O
o o O
o O
) ° , X ,
( 3-1)

38




3)

4)

500
60
100MHz

KHz

150

39

INDUCTANCE

3-2

Mn-Zn



100007

8000
7000-

6000-

5000

4000

30004

2000

1000- “
0 l I l | Freq.
0. 1Mt 0.3Mt 1.0ME 3.0ME
(29 3-2) HiglolES] Fu4+ EA
3-3
©s
100,000 |
=
1O’ax) = B ] :
T ——
1,000 {ﬁmlnpnﬂa}o]g T~
4 Ni-Zn HgtolE )
100 —7=7 — .
10 ( il ' ™.
1 ' | -
IK 10K 100K M 10M 100M Hy
(29 3-3) AAAY &40 Fe 3
KHz Mn-Zn , Ni-Zn

, Ni-Zn, Mn-Zn

5)
3-1, 3-2

40



A QA
b= A4 A F 7 B 18 _— E 3
AR AR E - VP P R S P P B
“ KGAUSS T ohm-Cm KHz | 7T
YA | 1,200~ | ¢ _ o | 8,000~ | 1KHz- N
R HE2ol | Wit | o000 | 87 1L | 450 | 85%10° | TR0 | gnkip, | (R)DFAE
=t
A | TR 3 60Hz- | mASYE
(IN- 500 20 740 | 50%10° pUN-
ORIENTED) i 1KHz 7]"101 /,1}.1:}.
MnznAl | B | 750- | 4o | 100- | 40100 | 10000 10KHz- | n®abe, He,
agg| TEOIE | ok | 15,000 300 50,000 | 2z EES
| st
P i A 10- | 4l 150 | 10 | 30000 || mESM AEA
HetolE | ofd | 1,500 450 ’ 00MHz | TAHECl ¥
100KHz AAEYE
7]’&.%7{} 5- ' 2,000~ = ol 1 2
4 10 770 10 : - | mFFN Az
gn | H=E 80 30,000 1 yo0Mz |~ FAHEUA
Z}A .
e T s a0 | 1 | 10000 |10KH-|  FRE 94
Aol | gy 500 : 200KHz | *=xAo]l dr}
(R 3-D A 7% € S48
'\ A RE NOISE FILTER SWITCHING POWER FILTER
o= NORMAL MODE COMMON MODE TRANS (INDUCTOR)
wre ° @ o ®
e @ 0 @ @
A ‘ ‘ ! ‘ .
20KHzo) 4 A &4 ‘
[FA7NEA IAREEE AFAE 20KHz 0] 3} AAEUE
IAEU
APP CORE(H3) | *FRRITE TROIDS *NPP_CORE(S}HE)
S IRON-PODER CoRe. | *FERRITE SHAPES | *FERRITE SHAPES | *GAPPED -FERRITES
AHE A (e (UN-GAPPED) Mn-Zn FERRITE *IRON-PODER CORE
“CARPED CORE ' lin-ZnA) FERRITE | (A& 2= A) (&%)
(L 5F2HE A *rA T
(% 3-2) AYRFo 275 E A 54
2] [MAGNET WIRE]
(TRANSFORMER)
, TAPE TRANS
L 1 . 2
MAGNET
WIRE MAGNET WIRE TRANS ,

41



1)

2)

)
@)
3)

4)

€y
@)

3)

4)

®)

(CONDUCTI

VITY)

BASE

3-3

a )

Cu
17%10°°

(kg/mm?)

29
8.89
63.57
20-28

()

1,083

(u-ohm)

1.7241

(20_)

0.0951

(20 )

0.00393

(

3-3)

42




3)

4)

1
3-4 1
0
1 -
2
( 3-4
KS JIS
o 1 1

MAGNET WIRE

(Oleoresinous Enameled Wire)

(Polyvinyl Formal Wire)
1939 GE FORMEX

(Polyuretan Enameled Wire)
BAYER

(Polyester Enameled Wire)

B (130 ), F (150 )

43




(Nylon Enameled Wire),

Enameled Wire)
5) MAGNET WIRE
H (180 )
MAGNET WIRE

MAGNET WIRE

200 200

H MAGNET WIRE
GLASS
(Self Bonding Wire)

(Grip Enameled Wire) (Honey Comb)

3 (TIW)

6) Litz Wire

INDUCTANCE

7)

44

(Epoxi

500
GLASS

3-5,



8)

3]

0,:
Os:
01
Ry :
R, :

1)

CASE
0=0,-0,=R,/R(235+6,)—235-6,
0,
0
3-7
2Q)
250 % 25% 20
63.75
(Insulation Materials)
(ohm-cm)
10°® - 10°
10° - 10°
10° - 10%°

2)

(Insulation Resistance)
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500V-1,000V

3) (Dielectric Constant)

¢ )

3-4 Ki, K;

BE_K
EZ - K2
E - K,V
d,K, +d, K,
B KV
2 d,K, +d,K,
, Ex= K, d, (V/mm)
E,= Ko, d, (V/mm)
3-4
? .KI idl
VY
¢ K o
(19.3-4)
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4) (Power Factor)

(Volt.Ampere)

P . El
P=Elsno
o .tan o0
5) (Dielectric Strength)
6) (Corona)

(Corona Discharge)

7)
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8)

9)

(Transformer)

48

TRANSFORMER

(Cellulose)



Y (90 )

2. (Polyethylene Terephthalate, PTE)
. PTE (Myler: ),
(Melinex)
15kV/0.1mm
3. (Glass Fiber)
. 1930
H
4.4 (Fluorinated Hydro Carbon)
4 3
4
5.
TRANS
Tape Tape

49



10)

(Transformer)

Trans

50



Al a= R3Bx EREIERE 23
¥ ( r) o T ° alr
A8 (mm) | (gr/cor) Ke/maf KV/m) | 9= HRHdE = &}
= 3 (R-cm)

 |Kraft=] 0.13| 0.7 6.8 2.2 6
2 lmaan 0.012/1.1-1.25| <6 6 4.4 | 0.002
Alzga-ne 2.4 |1.0-1.2 | 4.58 |2.035| 6-8

#l ] -Cloth 0.13 >9.0 >6.0 | 3.55.5 4.56.5
IEENE! 0.10 >4.5 | >4.5 |4.05.0 4.46.6
g [Ha-a=e- | 0.10 >6.0 | >4.5 |4.06.5 >1.0%1012
z Cloth

vluA-Zela- | 0,13 >10 >7 | 4.055

Cloth
= |ETCIEA-EF ) 0.07
2 lotas-ge  jo.oes| 1.2 | 1.3 | 108 | 160 |00 3.2 1019
MEEEE 0.025| 2.1-2.3 2.0
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14.

TV

(Life Cycle)

52

100%



15.

1)

2)

3)

4)

53




16. GT

GT
1)

2)

3)

GT

GT

GT

GT(Group Technology)
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17.

1)

2)

3)

4)

5)

GT

55

?
?

(Feed-Back)



18.

1)

2)

3)

4)

56



19.

e
o @5 5
(]
(|
(0]
o a ’
¢ )
()
1.0 :
2.0
3.0 : 1/2 - 1/3

57




20. VA
1) VA
VA
VA( ):F( ) _Q(
c( ) P
F C V) VA
VA
VA
1 ?
) :
?
3
?
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2)

A)
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B)
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21.

1)

2)

3)
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