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Surface Performance of Housing Materials and Profiles in AC Tracking Wheel Tests
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Abstract: An experimental study was conducted using the tracking wheel test (IEC 62217) method for evaluating the

performance of insulator materials, in particular ethylene propylene diene monomer (EPDM) and silicone rubber. In

addition, we studied the tracking characteristics resulting from applying the same method for the shape of the insulator

housing, that is, the performance of regular and alternating sheds. The evaluation parameters were leakage current,

surface characteristics, SEM, EDX, hydrophobicity, and temperature distribution; likewise, we applied the commercial

frequency dry (and wet) flashover voltage test. We found that the regular shed had a greater leakage current than the

alternating shed and that the recovery of the hydrophobicity in terms of rest time was greater than that of the EPDM

in terms of leakage current. All of the regular-shed insulators of silicone rubber had tracking traces and choking on the

sheath parting line, while the alternating shed showed only choking at the interface but no tracking traces. Therefore,

it can be concluded that the commercial frequency wet flashover voltage of the silicone rubber with regular shed before

and after the tracking wheel test is higher than that of the alternating shed.

Keywords: Polymer insulator, Tracking, Housing material, Regular shed, Alternating shed

=

—

1. M

Qo
10

20 FAE9 A&R oz Z7ido o)
o2 7FA] BH dgfo] mE A7t o]FolX|al QT
[1.2]. olo] we} Z2jo] AAZ] 245 7IEEA S
E5 M-S motely, Aldoz= [EC 61109 (1,000
hrs), IEC 61109 annex C (5,000 hrs), ENEL 5,000
hrs A|&, EPRI 514 2 574 Alo]Z2 A&, IEC 62217

Sol 9t} [3.4]. Bejo] AR WAL o197

19

4 Seung-Hyun Kim; seungk0528@naver.com
Han-Goo Cho; hgcho414@naver.com

Copyright ©2020 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

AME L FA end-fitting 271

‘duta] Sofl tish

L Al
=2

rubber, LSR)O]

o ChSiME 2l ZHA, FRAAL,

&, EPDM 3 o3 d2f&

% FRP &(rod)%] 7

594 A=l oisiA

12 (liquid silicone

%2 AGHL 9o, 59X BN
7

A7E 1 9k,

EL NS
2 9 71g71®er ofyat A2l Y o] o)
A= ge A7st MR et (5],

Zejo] ofjxte] £9 sk ATORE LHAR,
= ORE WY AARE ol gouf, F2 A
SO me ¥s} AYe PAHSL Aok YA me
FARRY Weh} RMAE 0. FEAR nEg
Y2 e 52 e ot

B =RoAE MaE 18, EPDM 59| 5974 A
2% 2o P 5ol e Bu] ool £ A
S st Beu) ojxle) el 452 Bkl



136

= Al 9ol Ef) & AIY(IEC 62217)S E3) of
Aol d3t 545 dEsSIYon, RAMR, 2YH 54
SEM, EDX, 9r22(STRI H7igd), o5 23, AL
Ao R(Fa) dHAG ez BristRt

2. A WY

AL

Ng &

Table 1. Profile of insulator used in tracking wheel test.
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Sample Shed material Shed type Leakage distance
1 Silicone rubber Regular 650 mm
2 Silicone rubber Regular 650 mm
3 EPDM Regular 650 mm
4 Silicone rubber  Alternative 590 mm
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Fig. 1. Insulator dimension used in tracking wheel test.
Regular type and (b) alternative type.
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Fig. 2. Apparatus of tracking wheel test.

7HAIH, AT AIZE2 30,0004 0] 2ot

U
rlo
ﬂ

38
iu)
L
4>
ox

4 29 3@ o > rfo O @ oY N
0
,H
&
o}
E.
(@
@D
=
o
ol
==1
)

3. & ¥ uF
A& RENRE HIA], HEA], BARE Ato]Z
ottt FAsten, RAARY Ago] RHEARY] B
= =A5H7] sl FAIAI Hresting time) 9] =44
7o SRR 29 RERARE BE5HAH. EA 2
AZolA ofAte] FAHEFRE A Al 2710 =A%
AF7F 5207 A&d|(dry band) ot=27F =44 A

Furhk de AR 3712 yehd,

T3y 32 AR 19 108004012 W FHAEE
A B, C 702 B2& 4 9k A 7S #HY
W &7]0] B2t =34 AF 735 BE A0 o2
7} W] ARet A of3 3k Ck AI4A
91 wpso] wgstE Pitolck Aol Mol ertE
40%2 9 A P72 oF 5x, B H7t= oF 4~5%, C



A7 1A 2ot e]=wA], A33H A22 pp. 135-140, 20201 3:

(a) (b)
sk e O
T Avg Value T e } ’w H I I (‘ f\ | | H
£ 55(\“”\“‘]/““]1_
£ “w'w“w\\‘w‘\/IH]
§ o [Cpete] } mﬁ(‘(“JH‘;‘H‘}(\I‘\“JH]{
£ £ (R o 1y
Y WWLW% ol Ll Vv | ‘A,‘ I
;‘ ‘I“ Timin[s] J‘“ ‘I“ . "‘"5 T\:niu[s] ﬂ‘ﬂ o
(c) (d)
0 - Sample 1 " ’T’W‘
g° }"\ ‘#‘\ ]\ H f‘ f\ JW\ }‘ﬂ‘\ }q ‘ﬁ} '\ ‘r] T )\ \ H‘*l Hﬁ W Ly
F L EUTEAR T E it A
R il ] PR 4
ROy

Time [s] Time [s]

Fig. 3. Leakage current wave of each period (sample 1). (a)
Leakage current, (b) A period, (c) B period, and (d) C period.
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Fig. 4. Leakage current of each sample according to tracking wheel
test cycles. (a) 5 cycles, (b) 10,800 cycles, (c) 21,600 cycles, and
(d) 30,000 cycles
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Fig. 5. Leakage current of each sample after resting time in
tracking wheel test. (a) 10,800 cycles and (b) 21,600 cycles.
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Fig. 6. Insulator surface state of virgin and 30,000 cycles in
tracking wheel test. (a) Sample 1, (b) sample 2, (c) sample 3,
and (d) sample 4.

Fig. 7. Tracking traces and chalking in the insulator sheath by
SEM analysis. (a) Chalking (sample 2, 50x), (b) chalking (sample
2, 5,000%), and (c) color changing (sample 3, 5,000x).
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Fig. 8. Surface structure and state of the sample by tracking.

(a) Before tracking lump escapes and (b) after tracking lump
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Table 2. EDX analysis of the tracking surface.

Surface B
49.1%
50.8%

Atomic % Surface A
Si 65.8%
Al 34.2%
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Fig. 10. Changes in hydrophobicity of insulators 1, 2, 3, and 4. (a) Virgin 1, (b) 30,000 cycles 1, (c) virgin 2, (d) 30,000 cycles
2, (e) virgin 3, (f) 30,000 cycles 3, (g) virgin 4, and (h) 30,000 cycles 4.

Table 3. Surface temperature of insulator shed according to tracking

wheel cycle.

Average temperature [C]

Sampl
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after tracking wheel cycle.
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Fig. 13. Commercial frequency wet flashover voltage of sample
1, 4 insulator before and after tracking wheel test.
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