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10 kV Impulse Voltage Insulation Tester and Its Applications

By Toshio Inoue and Hiroji Sawada
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

The ground insulation test as commonly applied to electric machines is
hardly useful if it is intended for detecting defects or weak points, in the in-
sulation between coils or turns of them. Therefore, it has occurred sometimes
that the machines put in service after such testings, cause failure due to defects
in those parts. To save such an awkward situation Hitachi developed recently
a portable impulse voltage insulation tester which, besides being designed com-
pact and handy for the convenience of users can meet adequately the needs of
turn insulation test. This tester consists essentially of two electronic apparatus:
one 1s a repeating surge generator to apply a voltage stress between turns of a
coil, between phases and from winding to ground, and the other is a Braun tube
device to detect short-circuited turns in windings under testing.

This tester utilizes the voltage balancing method to detect short-circuited
turns as reported in the preceding issue®, and provides a means of checking
visually the soundness of insulation. This tester is also available for a variety
of purposes such as:

(1) Measurement of the grounding voltage, turn voltage, coil voltage and
secondary winding induced voltage when surge voltage i1s impressed on
the windings of electric machines.

(2) Measurement of surge wave breakdown voltage of insulating materials.

(3) Measurement of surge impedance, transmission velocity, etc.
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Fig.16. Schematic Circuit Diagram of the
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Insulating Materials

RE & (us)
S

00 W0 G0 G0 i 0 il I8 TA0 7000

fﬂ%ﬁwl@ EJJL E (.QJ'

mEREELEBRA RGO KEEH &
RAEMBEERREERE OB K

% 17 X

Fig.17. Relation between Surge Voltage
Wave Tail and Discharge Resistance
in the Impulse Voltage Insulation
Tester

a0 kW FHEEHE 2 W0
Cs: 0.0535 uF
7 :+: 9us
Cs: 0.169 uF
T ¢ 17.5 1S
Cp: 0.498 puF
T4+: 36 pus
Cs: 0.964 uF
f 48 HS
£ ‘_:[ 3:’}; 33 PN N e AR g hg&: ﬂg&iﬁ;ﬂﬁ\ ARA ;;gm
(100 kc) e . AL

I

(100 kc)

BEYABRZIWVWDLDBIREA LBl V., B
HOG GRHOBETR I /NI VWb, Ry 1,0009,, Cs
0.05 puF Ty EE138y 40ps 1250, 2T 10kV
Tl L7250 X v, BOEHEE & VBl B
HIEFEA &Ry Co OFEA & & RE DR #EI7
Bt J:Z)\%IBIZI_rA/OJ{ﬂDfr’ﬂl‘J’[EI(?) kW IM 2 33
DB LS AR IR LTz,

=B DAL v —X v AD PN wiﬁ,}{;_

Fous X AR ANED S 75,

! 3&W]M

0 1 l | | 1 1 1 1 L el |
ar 4z 03 a4 45 06 a1 - a8 48 10

SRR (s DBETE (uF)

18 X i 8 E T e & R R A © fr B R 5
ERHETREROAELEREEO B K
Relation between Surge Voltage
Wave Tail and Capacity of the
Impulse Generator in the Impulse
Voltage Insulation Tester

S
%‘f‘: L

120
/10
100+

1

(uS)
S

RE k
J

Fig.18.

BAD 200Q FEFEHMDIOHEA

0.169 uIF
28 us
%19 X
5 = 1
0.498 uF BB TR EEE R ,f,::
76 ps BERERAD mfﬁ;rﬁfrmﬁi‘"
BERERPEZI L EDOR
&
Fig.19.
algian Wave Form Obtained
113 p1s

by Changing the Ca-
pacitor in the Impulse
Voltage Insulation

R Tester

t&limttt;-:
W

AWM



706 3 F1 30 4 4 A H VA

MENL0 LG, ThbbEYA 74 LET -

BEETEIESEMShTuwL b, BEIELETI21 %

YEloOWEEE R mH5, 10KV CREEL, 2 55T -

NWECTHEERY L7223 50~ FBilo 85 6,000 [H]
EEE T2 MboT 05,

AEEREIZ LD E S LEEEMLY S, Lt Xy
[JJWL/_ X DB SE T < MBI
PR bmﬁ%ﬂ“ AT ARSI L EiLhs ., bR
*P#@I‘*‘?wg X DMIES S5 KD LR G

CEENL D, BB
TRDBNEWITTHS,

D 2 PR AR - [n] U]

(IV] #& B
10 k'V 7o 1 ksl ba ga O f ok = PEREIZ D v TN
ZfT\, EERE/ILE(LTTE, 24 Lo EEIE, IREHE
BRI & o, HEREE ks, L B
BEEEME, H5 IR LI IR 7 -2 A v
¥—x vA, BEEEOHE D VICHO®BRIIIAWZ L&

el e e Dl L L L L D g e a Tl T T o T T e i USSP N

HIIBE—E XK

AL REAAHLEE

=3 £ % H4E
O L EREIET B 5 =il - Y S R

‘#@%%&HHJ%G.(%KQ’%Pﬂ@ﬁJﬁ
TR EIIRE RS THS, HFE O AR LR WD
WEDEZAIOKVETCOHIBRILIH S BEBH] _-i._%@%g
ORI, BB, (U EEEE, BRI
AR DIRSFD L W TR O MEMAEE D, £ 7-BXE

oo %\ BB OBMBEEHEOMTRE R X122 otk
REfEHL 953D 2F#E2 5

RO IR T S B AL ELERT O UFZE T = R s
L i{-ﬁuz{?EﬁJf‘f{%::rgi CHIRLAEL FITS .,

z £ X B

(1) #HE: BK3%E4A 26 EA 416 (58 27-5)
(2) FHhk: BRIJSFELH #HAEK 418 (2 27-10)
(3) #.L: HIriEss 35 517 (82 28-3)
(4) #HE: BRKR3IFL BE294HEH A 268 (#3 29-5)
(5) #E: BWKRI3L EOmA&EA 265 (1E29-10)

(6) HAHEF 190796 s X vs 189736
(7) SMFHEHGF

PR et ol 7 S P P Y T AT e

(AEF1 30 4 2 H5r5zA))

- A i
s HOH 5= i =t | AT & ik H &
2/22 R oZ2 B dr W & | BRI BE LX< 2 & 22 & ff | RmEir| o B & #
H H T 2% 35 B &
3/7 X H | & it 55 g7 B | R AET | A B OIE R
2/21 et la | H 32 2 it @ K /A 8 8 < > « < |8FITH| & H H &
e AT B AR W BB
2/14~15 | § LR A TE | MEXRX Yy 70 RFLHEA» L2 LEAOME |8 A LT 8B| £ £ F —
2/9 b # A B % T H i » = Vol 2w T | BAELS| MO T &
2/12 P REESREHFR | B £ X B ¥ &F 0 % E < 2 « T |88 F T8 | f1 B E 1F
2/8 = & W O A B EI'iI.X RE B OB E o w< |B@8BETE| 1 B E
2/5 &Il’ﬁiﬁgﬁk%ﬂ?ﬁ?j‘ E%iﬁ?ﬁﬁﬁﬁ A —~RkRBET3EFEE |BELE| 1 H IE F
# i S
3/8 H@Ms st | £ K & % 8 0o KWL vt 2w T |HFRITHE| &£ H -
3/Tal | fif IR B & | HRHIVVALMELTHRERBY vy B | REBIEA | d I
HIERIBD Y HYDER L oH 8] X
2/Fh | AMBH#MALHE | L y—=ro byv=xUBsfiles—rr BFLH| & @ B &
R
2. ®—1, bPF¥2DELMEZcONT
3/25 AARBBKRZ2| & &£ o E ff £ & #8 W |/ ITH| B & Z—
6/ wOOR F S| BKEBMEoOmBERMEK DO WT H x| B B & &
el L5
3/11 | & | HZL v UV 2 — v FEEBLEEGO T | Z BT H| & 5 *
8711 A< | ALy Va—v v =2Vt z0f(%xn—) H .| H B ¥ W&’
EMIE | X % 1t
I 1% Bl Va—-y2=z28BL0Cr0flB(xD=) I/ H H #® &K
O &
JIl % 733
y e
” 7 W #H & 'FE M OB kK o2 w T ” KM A XK
3/20 HAG W I & TEFSEAASHCBIETERENOEE |24 T8 | A F £ B
3/11 K PR KT 57 8% i 4 At M Tt b U IR 8 L BOALHE | Eske T N B OE M

S . R





