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Degradation of Rubber Insulating Gloves used in
High Voltage Electrical Working.

by Kenji ICHIKAWA*

The previous reports™?described the results of degradation of electrical and mechanical properties of rubber
insulating gloves for use in high voltage electrical working, when they were degraded artificially by the
application of voltage stress or ultraviolet radiation. This report presents the insulation performance and
mechanical strength of them, after their actual use in high voltage electrical Wbrking on site for a certain
length of time. Actual tests were conducted on high voltage distribution lines in cooperation with an electrical
contractor, because the frequency of use is large and the environment is most severe.

Principal conclusions obtained are as follows:

(1) Allowabile life of rubber gloves is considerably shorter than expected because of their mechanical damages,
that is, the average length of life is about 265 days, i.e. 9 months. ‘

(2) It seems that degradation of rubber gloves with the elapse of time is not so important as considered
in the above result. There are however cases where a few gloves within one and a half years of use do not
pass the voltage proof test of 10 kV. Therefore, it can be said that rubber insulating materials of gloves may
contain degradation contents to the extent of some degrees. _

(3)It was found that there is a close relation between the period of use within one year and the service
day, and also between the service day and the total hours of wearing.

(4) The period of wearing per day is from 30 minutes to one hour at most, and about 75% of those periods
are within about 2 hours.

(5) Electrical and mechanical properties of degraded gloves scattered on a wide range, but they showed the
degradation tendencies fairly well.

(6) Is was clearly demonstrated that the longer the period of use was, the lower the breakdown voltage became.

(7) Points which caused electrical breakdown are located on not only the trunk of glove, but also finger
parts that are additionally covered by a protective glove for mechanical protection.

Keywords : Electrical working, Rubber insulating gloves, Degradation, Electrical breakdown

* BEWEL Electrical Safety Research Division
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Table 1 .

Results of monitoring the use of sample gioues.
oA —KROEBR

ol e [ T S — el

1 Feb. 28, '82 Feb. 28, ’82 Retrieval on the designated day 100 ‘ 26 38°40°
2 May 31, ’82 May 31, ’82 " 192 49 83°30’
3 Aug. 31, ’82 May 8, ’82 Breakdown by voltage proof test 168 43 70° 30’
4 Nov. 30, '82 Nov. 30, ’82 Retrieval on the designated day 375 53 80° 50’
5 Feb. 28, ’83 Dec. 9, ’81 Failure occurrence during the use 19 5 14°10'

(A) 6 May. 31, ’83 Sep. 17, '82 Found fault by daily external check with eyes before use 301 40 67710
7 Aug. 31, ’83 Aug. 31, '83 Retrieval on the designated day 649 54 100° 10’
8 Nov. 30, '83 May 14, ’83 Breakdown by voltage proof test 540 111 179°20°
9 Feb. 28, ’84 Nov. 14, ’82 " 359 50 94° 30°
10 May. 31, '84 May 14, ’83 " 540 90 157°
11 Aug. 31, '84 Sep. 26, 83 Found fault by regular external check with eyes 675 81 137°20°
12 Nov. 30, '84 Sep. 20, '82 " 304 80 164°40°
13 Feb. 28, '82 Jan. 18, '82 Failure occurrence during the use 59 16 30°45'
14 May 31, ’82 May 6, ’82 " 167 57 102°45
15‘ Aug. 31, '82 Apr. 14, ’82 " 145 52 92°05’
16 - Nov. 30, '82 Feb. 19, ’82 " 91 35 65°45'
17 Feb. 28, ’83 Feb. 28, ’'83 Retrieval on the designated day 465 82 89°45'

(B) 18 May 31, ’83 Jan. 29, '82 Failare occurrence during the use 68 28 62°30'
19 Aug. 31, ’83 Jun. 11, '82 " 203 70 139°30°
20 Nov. 30, ’83 Nov. 16, '82 Breakdown by voltage proof test 361 120 181°35'
21 Feb. 28, '84 Feb.. 28, '84 Retrieval on the designated day 830 136 166° 05’
22 May 31, '84 Sep. 21, 82 Failure occurrence during the use 305 70 113°30’
23 Aug. 31, ’84 Feb. 19, ’82 o 91 34 56°15'
24 Nov. 30, ’84 Nov. 16, ’82 Found fault by regular external check with eyes 361 99 145°50°
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Fig. 6 Dielectric loss tangent vs. period of use.
FRBE YT 2 FETE

— 147 —
1150
L]
P -
-~
-
1100 - - . .
7
/ [ ]
— s
fx, s . .
= s
o 1050F s .
2 -8 .
= o7 e . .
g Ve :‘ o ®
5 .
S 1000} . .
[ ] ° ®
[ ]
050 Ly 1 L | L 1 |
050 100 200 300 500 1000
L L 1 L { ,(day)
0 6 12 24
Period of use (month)

Fig. 7 Capacitance vs. period of use
ERBHCN T > BERS

FERTHRTEDLT) THDY, INEE=F—KRICH
W RENEREBENEE AL TLRBEWEEbN S,

hih, EFRAOFEOBEERSCHETERIR, &
Lo LREANFRNDGAICHTHML, HLERD
AL, FRHAMOEVIH L CIERSEI R
TLEAMBEELL LWL DHHY, NTVXEHIKRE
{ed, 207V XDER (Hitrmkd L CHRLNT
W L) RERAHAE2ECLNE THEMERm 2L,
2 £ MRS EIEEIIN2.4%, BEFEI3H1120pF
Thotze %8, ENMRBHFECHESNLBFELE
1E, EFME100085RI L ETIRIZ—EIC L S A ERL,
Z0ED LBRAHLEBUT ThoZ & LHNB L, R
FRANFETRAGKRES KD, 2, BEFENT
v X% o ERAH#1120pF i % % SRHMR FR 5 iR 3 491500
HHERETH S,

(2) EHESORNEFHE ‘

BB FROBSIFMEL I 2B HED
FERMEBEL 225 SEIZ, ZoRY ICEMEREC
Y AEARSORNAERLBET S LIl TP
L, FEMBOL ) ICHBICRELEEIZLAEE
T 70 WATEL O MR H — iR I BB R & ) B BRI
RETDLEZENDEZOHTH S,

=BT, BPHIIOVWISIHz ORREEE 0 ~20kV
FCHaic ER R, HVvT20~ 0 kV NMRAICET S
T, FIMBEICNT 5 EARSORNLER (FKE)



— 148 — EXERSTREgHE RIIS-RR-85

Him2 B, ZORRIE, ZOERDDH & TIT- 72 #%k 10 .

WHRR CHABE S22V L EThFRTRES 7 [0 0 o .

NREH RS ORAE RIS, ZIFALEECH- 3 AU I T

2. IT, JOMETCHRREEES L350 5 | RN v

FHL, Z0bLOWREERRTS. KV ClegiE O | The W30

L RE0R A BOFRE VT, ZOEARS RN £ RN
ERBREREMNL LORLE 0N Fig 8 TH5, B 3 2f

#, 28.1kV TIOBEE L 2 BEOBMT, SROBH -

%, 20~ 0 KV ~EMBERx BT Eengeom 5 | . L 1
@Th2. 37, EINEES KV U EoWAERAMIcIE > 050 100 200 300 500 1000
Bt A b b0, KEMEKES LML FHEEOMT 0 e 12 Q'MW)
FhL7za0Fi0LY), 20 ) BRRFERINCADLL (month)

HEBbND, -
B EEA13.8kV O & J iIc/h S WiBAL, BT
RS DOR/NERIKE L, TOBNNEBELENI L,
WEEHL7.5kV OB A &, 28.1kV DBAIC BT LK
B NRNERICIE, TNEROEF LW Edbh 5,
F72, 20kV DABTICHEERREE L 72 3 DB EIREARIC
BWT, WEERE THBORBREFA LMLV, 2
n&Y, ERESORNLERMEY SEGHREEE S E
FEICHEE T 5 2 & 13BEL W25, 15kV BT 2, & 520
kV LU ED, t o2 LZNRBIITEZS THS,
(3) {RFEIEHIEE

Fig. 913, FEOFEHS L VR - 2882 HWT
B 1 kV ETIRREO RIERE (1 2E) 2 8l L 28R

B

= mA

g 0.3

s T 19.7kV
8 - BD
2 L

[

E | .

© 0.2f

L

) L

(o]

et L

2]

<

" L

o =

=

g 0.1+

5] L

o

g L

(o]

(9]

g L

o

s 2t

'L_Q 0“7‘11L||1l|||||||‘|l‘|
3 0 2 4 6 g8 10 12 14 16 18 20
"= Applied voltage (KV)

Fig. 8 Resistance components of leakage cur-
rent when voltages are applied to glove.
ENIMEB/E o ¢ 5 B S 0B B AR

Period of use

Fig. 9 Volume resistvities vs. period of use.
R X 5 AR E

Thd, REEONERCS - TREEEFRRKE 2 EO
» 5 ERRIGERIT 2, EREEOEVFERCRRORS
CEBONELED D), $REBLTWELNLH 5,
Ik, RREERERERSESEY LD T2.5X
10%0cm BBETH 1), BIMHRBERA 5 b N KK
PERIEWETH B, %72, HI%ES N ARIEREOA
M LT, BEERCHESROSE LAk, A
2B 7 BB L VEVERTT L DA TbNLS P,
EROOEE HEVEbLEVLDLH b,

(4) RBEEE

Fig. 10024, (@) i, KRB & 5 BB, Y
F45 2.2BH) T0WT, MEBIEET 2 KOS
Th b, X, HEHBEEEH10KV BTSN H
H(0) 13, T=F—EBOHRET6 » ALUNI LiclfT
> e M B EREOBOTELRE (RBRIE  10kV, 1
SH) THHEL 2T — 5 2 RALELNTh D, Ok
R b, ERATCOFEOMBIEET 2F RO
BHEEELVETL T2 L5 THEA, STV EH
KEL, ZOEDLHELEREMS 2 EIETE XV,
ZIT, T30+ HTHHT, T=7—E£BTHIL
L F48Lltc, ALBATESH S LE—2A—7—0
FA—8EOERATRELINEL (ERYMIIZITHS»
Th B, FERSH, EREKRITE), 20REo0
THBEEEE 2 Rz, ZOREES Figl0nhic B
DD=MAEN (A) THRT, 2LC, BElzzhbnF—%
FEAERICMLTC7 oy } LEL T Fig 113187 (&
BENDZAMDLOROREZRATHERERZER),
SnEY, FHOEEERE, R SRTEAL L



SRR T AFENEFRBEET Tl — 149 —
401
A 4 i % * f
Iy b
:’>\ 301 . A..
S ool . oA
2 [ ]
8 20r . .
)
> A L]
§ 10 ° @ ‘o
Q
]
&
3
St 0 L1 1 B | 1 1 1 1 1 1 1
a 0 200 400 600 800
(day)
1 1 1 1 1 ]
0 6 12 18 24 30
Period of use (month)

Fig.10 Breakdown voltages vs. period of use.
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Fig.11 Breakdown voltages vs. service day.
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