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Base data establishment of suitability for Toughened Glass Stem

Insulator applied in the high speed catenary system
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ABSTRACT

The Operation of high speed train in year 2004 bring about a great change in railroad
industry. Especially in railroad construction field we have acquired great Know-how. And up to
now we are building up operation skills. But the high speed train system are totally imported,
so 1t 1S necessary to investigate some of the equipment based on our own environment.

In case of Toughened Glass Stem Insulator, we don't have any application case in domestic and
limited in abroad. So there must be some characteristic estimation.

This paper introduces estimation methode in three different field. First electrical field,
Second physical field and finally environment circumstance.

In Electrical field, amplitude and number of time for abnormal peak voltage data are
collected. And in physical field case, amplitude and trend of vibration in to the insulator are
examined. And I circumstance case, possibility of flying gravel and ice clod are investigated.

Through this basic data, suitability for Toughened Glass Stem Insulator using in domestic will

be accumulated and estimated.

LA &

20049 MEE nHAEE T AR & WEE VAR ¢

ofx= #&E3S "W know—howE #5311 A& thgst &9 7=

=9 Fo® gupbwelal vk Yy aEHHEY Bl A
package® A&F o AH-o Hulo A=

538 HapdRol AREE= fEofxte] 4

1

=
A
rot
o
)
o
fr
a2
oo
i
rlr
>
B
fr
>
Al
=
>

QulolEE vigow A4 A st
1=]
RUN

&
Feldola By e freloidel @y
‘]

* W87, 319, Zeld A9 E-mail : elecbank@empal.com TEL : (042)609-3886 FAX : (042)609-3720

140



2. 8918 J3 ¥4
2.1 A71H a2l

Itk =8 942 (lighting surge) 9} &2 &F4<0 At tof s}, uwebx AlE JdA AldEE
e = ol Ao 79 WIS uEEH WAAE Ao R 587 F, & F, F 4414 tiste] A
S FYsdon o]E ngor HFHog WA= o dHYS ottt

HMAA0L7]E) |19 54|59 57489 54
N E F2 13783 | 18838 | 10012 | oW ol EWE JA=2AHE FHSUAH 2

S/S(ALF)| P3| 10291 | 15715 | 7429 | Y frElojate] 544 2Rt FAHEHA oo
F4 8990 | 15715 | 6490 | =xws stolo] mekaldn)

ob&el 4ol fA F 1A sEdEel A FHel dAe APe A BozA i dAuHe

wa] HokTh ol FF ofAbe] vEg FEHE 29 dAdS FrbeteH 8% AdE A Ao

ok AEFI AR, 50% AHANE, T AHgAH s AT SAA 9] Aol &

% QA AAuEe FAA oldeldon e dol ved AS MFEgkel ot vidddon A%

of Astelyt BAE = o) Fte] Avleh vnd o PdRFH= 2 Aol fles & 7 AT

>

(a) 7378 Felof=t (b) =€ 2 of =}
al

At Alg Adnjel AA" e oAt

2.2 71448 8<%l

Felojate @A Fld nEAANZAAE fAs AHEHT Qo £FAA dolE EAEA
o} =

o} 549l sfote 4 £ nHAES S9A% 1K %
o vehkov wFT AWF £YA AAstl T g 2 5ol MGl AZH AL

5
} Strut tube glassinsulator e

— m ] Viaduct - positiv. va
| Winter. V3,
80Hz:1.13g VY

Acceleration [g]

80Hz:0.429

-
Y 80Hz:0.24g ||
03 s

132.5Hz:0.199

A\ \m’ J\: ly ;

00 s
1 10 100 1000

Frequency [Hz]

a9 7 FEelAe] nfdlE 54 23 3 FFT &4t o B (L i 3h)



AfFEe] AReA daedFT AL = e FUuaAE =&t Ha APdddN 5445
1khz v]9te] 31-/-F 54+ 170Hz, 370Hz, 500Hz, 785Hz, 940Hzo| A WA EH AT o] & 71ZAI
18 Bk AFS $As o] wakE EAETh
30 . 20
Glass insiulator 5.15kHz Strut tube glass insulator ;td
25 785Hz 3rd
z z 15 4 4th
% 7.65kHz %
c 15 o 10 940K
2 2 65kHz ( 2
@ 10 T 45Kz ‘ g
<C <C 5 i
(il I
I\ 170Hz 37,(/)’!4#
L MM e TR T

0 2000 4000 6000 8000 10000 0 200 400 600 1000

Frequency[Hz] Frequency[Hz]

& FAsqrk o og
AZ=3 folHE ntgon XS £t s

i A7FeHA @2 AER skl F 221t Eo AldEt

o
-

Frequency = 82Hz, 105Hz

\

“—rC— .
10min 10min time

Total time = 2 hour
a9 6 Foiate i ZH A
A x5 5SS AR 3o fFEelxe] 7 ARE FaASEAAN, 7 Aol gk 2] o =}o
ES =
. —

2.3 9F82l
AgLEgor o] Fojxl MrolA HibEo] o= Aol AV|w driy JFS VA=A 7S 9
AR AEES AAste] AA st G5tk A beAdel 2 MAE AA S
o] nxtg oz 671 o] A7zt A& sgor) AEE HAEL BATS ).
ob&d MsEAVIE FeolA7E dEHE 54 B A|oiakete] vl HJUFE Aedlv. ddele
KS C 3801[7]e]l 28 AalWe] sutza] B4 A3 7](ST-100, Sharp—Eng, KOR)S A &5te] 2z} =
(pendulum weight)ell 93] U&&S sHHA OHZ}% GAE R HEAFon olu wEIldelel AE Al
ME o]&sto] 1 SAS AT EAA =S A AR Rl o8l 26°, 37°, 45°, 53°, 60°,
66°, 72°0 4 Bt wje] ol sl SAaATE el ofxtete] AaRAAE ERlsty] Hste] dAuty
Akt A717F FARgE A7lefAkE AdEste] Blalskgitt
Ao o& sl sewE s 72024 1 ol A AS Fate] $x dalelgith €

Aste A F9 oleAYE akTtulete] o3 FAste] Fwd e 60.82mmAth. o] A
20msec2A XA} o] £E=5 ek, °F 3.04m/sec”t

l-)« :.: [‘ﬁ,

mlm s

142



T sT-100

) Hitting angle
260,539, 720

0s)

>

I 8 oFed HeEs AT e A9 XJ%EP—%ﬂ e

AZEA 7S Y3 3L 58. 16N 2 AAE A
tﬂOIEM LT

olF Hzo| T} DA FANA DA F7A
3 7(3 /\ /é

B el) 9l e

n% -

/142008 5:45:08 PM 3127 -722.0 [ms] CAM profile Mlkmlmn
imbH-MotionBLITZ®Director (500 fps]

A 4;2008 6:17:38 PM 3169 -638.0 [ms] CAM profile Mikrotron
mbH-MotionBLITZ®Director (500 fps)

(a) Felei= (b) A71 el 2k
29 9 AR 72004 oAt 54

3.4 &

2004 49 KTXY 7H%°l? DEHLEY A7 9 e .

go] Core Al%kEo] =Yg o= Qlate] oA % Zujo] A& T B AulEdd oigd a4 A%

7} o] Fo] AR & Aol dMo|th, FF AR iR HYS 5

ek Qb FIE FaEojoF sk o] UZtow fEjefate] JFgFH IS T3
% =

[Fasd]

[1] j.w.jung,Analysis of Electrical Discharge Characteristics for Broken Toughened Glass Stem
Insulators, ICEE 2008

[2] B.H. Kim, Glass Engineering, Chungmoongak, 2000.

3] LG Chem, Worldwide Data Service What’'s glass?[On—Line]. Available;
http://Ighighsash.com/info03.htm

[4] J.S.T. Looms, Insulators for High Voltages, Peter Peregrinus Ltd. on behalf of the Institution
of Electrical Engineers, 1990.

[5] A&Fe], AL R fFrejofat 4484 7|2AT, d=d=et3] EA8=H3] 2008



