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Study on Insulation Design of Surge Voltages for
Convex Winding type Ribbon Core Transformer
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(Young Moon Hwang, Chul Je Cho, Choong Han Kim)

Abstract

In this report, as a method to solve the problems on impulse insulation coordination in
ribbon core transformer owing to it’s BIL stepping up, new design to alter winding
distribution of multiple-layer concentric winding to Convex type winding is proposed.
The main focus of this method is to settle the weakness of axial direction insulation
strength and as a result of theoretical analysis through experiment of model transformers,
the following conclusions arc obtained: (a) As the electric loadings in a design which
increases by strengthenning axial direction insulaticn endurance in presently avarilable
transformers owing to it’s BIL stepping up can be restricted in Convex type winding,
reasonable design will be suited to the transformer with higher BIL. (b) Convex type
winding is a very improved insulation design in respect of insulation coordination because
it has shield plate cffect to even impulse oscillation. (c} There is a disadvantage to cause
leakage flux to incrcase in Convex type winding, however, the constancy of electric
loadings in a design in spite of BIL stepping up restricts the increase of leakage flux

to some extent.
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ig. 1. Distribution diagram of H.V. and L.V.
windings of Convex type ribbon core
transformer

& #scel A BILA 5ol =2 SmERAe] Bkl
FE AFAE AdIE ooz HEESRES
FREE 29 15 o] & Convex type distribution
type ribbon core transformer% )2z, o] %9]
FRERE T2 A, A, st HAE
WAL HEteAE mAslaA ).

2. BILO| EOIZI0I THE S0 SR
A0M2 B

(1) SATF AL Ao ML 2HH
FARZARLA Y] HANEE BEREET 22
05;%}»’17?* 3&31 BEEC] 98(%)4 AL E3
oFsfo] gl 1l
o] &4 °lb} :-Ei“i Bpmi kel Zolo )
Amgdsle] ol EEI glon, £9FTUE sb
2-golch zeldted ® 5 JdedE HANE
SEE, & HEAEWN/ AEE AAgY. ow
gt ool 2 HAATE Ads] Hojxm AAPNL 9
2 3 (shell type)°1 aFeoleh. weld "HAZTY
MREEEE o2 Yol w3l F& 300%]~550%14
Al ©
18 FREEERE 24 = AR SEERLE
HRERAAS Ao, EiREo] 7-& HEHE
AMEAIERESE) A o224 sled At 2
el HAH ERERH 24, 2 F oA =24,
& 53 BAUBRHEE oF AAE 2AGE GFs
717, B 2AL B 2 FRAHE Y+ g

AEEE A wk o gk zel) o]99] B

2o

=0
=

XMRWEPRE E224 WY 197345 55

A F4L T4 Bed wdsleleh olsel
ABAHA 7 EEAL 2 0k0] o] 35 o] & o] frol .
O EXHEEMBN ZE

BILo| olrlel wheh A 41 ok & BHEED
A AR elek o ol Bilak Fale) WAL
FHESDE actsn it Qo

) MAARBHFR o® 24 Evl 2 A7
AN A2t 2,
EREBE shol ok o

i) REMELEED S AU 9
33 Faa

fi) il shieldbd ¥ 710 s *
ANAEE S ol 2 GRET U WM R
BA%e HRAEE shof o Tuh,

iv) MRS IERERE] OO ERES BRI

uv i

371 $isked,
WFIEAN Al se A%

55 AiRRs

Aomz NEEME 93405 AAsAE AA A
S AAE aha) gebok wteh.
o147 & BEHESE A 4F Pl SEF

RLEEER] AFe] A5t nn
L BRR2 LEHREK
D9 Aol dztel = SERRCEHEMER] S22
Aapgel wdhe] A58 il 5 EHAAARE
£ BEHAEREY 22 33 Fobd, EAAIAR
Z7b Zrh, Zea ol EFAAA G A BECE A
= 75 Axe i, 4Q2-DaA & er upo} 7

of BEBM A4 BHERBEE Sdo goz
sinhe(1~—t-)

e

(2—D

1
sinha

E: 743745134 BIL)
net (N,—~2)(UR], (N—1) [N®J.
T EFAREEE O _y [
‘N GEIBREE B N5 7

c: BEBMSEAS

k: BHESIEE
A4 e/ES) Fol A AL o] NEE No| e A
Ak BEMEELE S A7E 45 ARz
B BHERY FREMEE GRS LERYREE
ok o] AAAAE 3, SEREARERA

RN

=

e':.E(l—c_T):a-% (2—2)

, FREAES HHRE o ol 4F

HAAEE Telok shuh, QA °i S EFEAER
AAE art 2~1.50| 22 FEHHS 2oed, FAo|

2 Ho




Convex® #RERSXE HE HMCWERS) SWMEERIEIN T2t g7

REENERSE a8 a3zl
TAATIN L7 5 A IBEmsERE o 45 &
oluj o] ¥pA Al 2 i 2P S} 92
srEAe HEAs A A nedlm, F4Y &
uhake] AAlsbe] B A g2k e H-%?%gai 54
ghey, Wl &A=y %m # 5 4]
o], A A wkzlel sl 18

:L@hﬁﬁ«] 549

3, o) E WASY ke s BEEE A
1.0 \ e Shield shield
N ~—=qon-shield L
N S—
TN Z :
L .,
< < 4
& L. 2 A»— P foia et e
g "y
$0.5 —'\] ™
§ 33
5 e
(=% \\
4
= =\
oL 3
0w 4 B #0000
percert turns
38 2. 9534994 4920 ASEE

Fig. 2. Initial impulse voltage distribution of
multiple-layer concentric winding
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Fig. 3. Destroy path of axial-direction in solution
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 Table 3. Design sheet of Convex (B) type winding method unit {mm)
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Table 4. Design sheet of Laddertype winding method
=4 A+ F5F &5 A4 ¥ i
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O:L-V—a 47 — — — — 4(0.38)K,
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