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Study on the Estimation of Long Life Cycle and Reliability Tests for
Epoxy Insulation Busway System
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Abstract The use of electric cable was limited due to the installation time and large space as the increase of power
demand and load quantity in side line. In order to solve these problems, the application of busway system which can
supply the large current was increasing. But it was lack of methods of performance tests to evaluate the reliability
and results of test for busway system. In this paper, we presented items to evaluate the reliability test for epoxy coated
busway system with reference to IEC 61349-6. In addition, we proposed items to evaluate the reliability and long
term life cycle test for the epoxy coated busway system. The combined acceleration deterioration test that reflects
actual conditions of the survey as much as possible was conducted considering both thermal and electrical stresses.
The deterioration condition was selected to satisfy fifty years life expectation and the insulation performance
verification test of the busway system confirmed the long term life prediction. Furthermore, as test items for reliability
assessment of compliance with the environment for the use of temperature, humidity and load current where busway
system was installed, thermal overload test, water immersion test, cold shock temperature test and thermal cycle test
were performed. And we examined changes in characteristics and abnormality after tests. From results, the test items
presented to evaluate performance and reliability of the epoxy insulated busway system were confirmed to be
appropriate in this paper, and the performance of the product was also confirmed to be excellent for reliability tests.
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61439-1 & 6°14 AlE 3 2 WHS

Alumimum housing coated with paint
Optical fiber(Optional)

Optical fiber Bracket(Optional)
Fastening Bolt & Washer
Conductor(Copper/Aluminum)

Insulation

~Ex way by Epoxy

(Class B 130°C/Class F 155°C)
-Ex way by PET

(Class B 130°C/Class F 155°C)

- Ey way by MICA(1200°C)

262



25e] A7) g R A= gkl wd A

g0l Azwel A%

=

i

o

1>

o 4
oX ox i %

ro,
roh Rl
ox L o fx o2 rlo

>,
o B
P

o
i
ekl
oX,

=

Table 1. Specifications and insulation composition for
busway system

Contents Items Spec. Note
. Low
Rating voltage below 1 kV Voltage
Rating current 630~7500 A
Busway AC endurance 4 kV for 1 60Hz,
system voltage min. IEC 61439
BIL 8 kV 1.2usx50us
Conductor Aluminum
Housing Aluminum
Main Epoxy powder
insulation coating
. Insulation above 20
Insulation strength kV/mm
composition
Insulation bel )
thickness clow tmm
RTIL Class B 130 C
3.2 V5 AR
SRS 088 % FHAE A gl
Azgle) RaFe) o] BE L B AFEA
& mets davt ok S 50doR Beks 4¢
s wst ALASSE AE3] 95kl o
AR SR AR 7EES 20 S Vo gl
™, 53 2ol wago] Alagle] ARgxS A st
Ark5-8]
- vaglo] Alsge ARselA AFel] 69 AL
21 V)ELRE 144 AL
THLEI &, 7HeS] HE LR 25 C, 4BH 2%
40 C=2 7=
- EAlE 2] 55K7F HEE A
- o)%1 Adtw, mve] LRE S 509 T)FS.
280 CollA th=F 110,000 AlZE 95 TE 7o =
110,000 A3F AFgo= 4
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B AEANE T Aog AXleldlen, O Ade
Table 29} 2t}
Accelerated coeffident(AL) = exp| %}CGLM: . (%—%)) (1)
Accelerating aging time = 2)

Life time(year ) X Operating time(1day) < 365day
AL

AE: 2743}l 14%](1.138 eV), k: Boltzman constant,
Tn: AFEE, Ta: 71593 2%

Table 2. Life time according to accelerating time and

temperature
Accelerating Life time Testing time(h)
Temperature(C) (year)
30 1,500h(62.5 days)
150
50 2,480h(103 days)
30 720h((30 days
160 (( ys)
50 1,200h(50 days)
30 510h(22 days)
165
50 850h(36 days)
30 365h(16 days)
170
50 610(26 days)

Acceleration test with applied voltage 1.5 kV and temperature
160T for 5 days

v

‘ Stayed at room temperature for 2 days
v

AC voltage endurance test with applied voltage 4 kV, for 1
min.

v

Measure corona inception voltage and corona extinction
voltage every cycle

Fig. 2. The Procedure of accelerating aging test



Fig. 3. Experimental set up of thermal accelerating
aging test
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78 & AAAs AFE Fdste] o) g At
Atk

EAZE B dety] feiA ARE A A
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1. Applied current : 3 times of 630A = 1900 A and conductor
temperature was maintained at 170C

v

2. Air cooling after current turn off

v

3. leycle : no. 1 & 2 => perform total 3 cycles

v

4. Estimation : power frequency withstand voltage @ 4

kV/1min.

Fig. 4. Test method of thermal overload test
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1. Insulated busbar is completely submerged under 70C water.

v

2. Applied voltage : Vn(lkV) * 1.5 = 1.5kV(between conductor

and water) for 1,000h

v

3. Estimation : AC 12kV, Hi-pot test(Pin hole test)

Fig. 5. Test method of water absorption and withstand test



Fig. 6. Experimental set up of water absorption test
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1. Specimen: insulated busbar
Temperature: -40C during 3days

v

2. Estimation: Hi-pot test & Impact test
=> check insulation reliability and micro crack

Fig. 7. Test method of cold shock temperature test
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Fig. 8. Experimental set up of cold shock temperature
test
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3ok Fig. 93 102 A
ERd Aol

1. Specimen: assembly product
Temperature: - 20~175C(in 2min.) => Icycle

v

2. Estimation: AC withstanding voltage test & impact test =>
check insulation condition and micro crack

Fig. 9. Test method of thermal cycling test

Fig. 10. Experimental set up of thermal cycling test
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Table 3. Verification test of these works

Items Test method Process
P .
& ower -Voltage : 60 Hz, 4 kV Set up of specimen
n . . .
éque < Duration: 1min. => Applied voltage
withstand . L .
lta -Estimation : No => maintain lmin. =>
vot tge breakdown and puncture Estimation
es
Connection of
ductor(Brush :
Voltage : AC 12kV conductor(Brus
positive, conductor :
Hi pot test Conductor : brush negative) => Applied
P Estimation : pin hole, 8 pp'
voltage => Scanning
crack . .
of insulation surface
=> Estimation
. Measurement : PD test Applied voltage =>
Partial
dischar system Check CSV => Power
S: tge Estimation : CSV & frequency voltage =>
e CEV Check CEV
Measurement : a weight | Weight : 2kg, Height
i t : 34cm => Set
Mechanica 18 dropped & .a 3 o cup
1 impact predetermined height, specimen => Drop the
¢ ptc and an impact is applied weight => Visual
e to an specimens. checking and Hi-pot
Estimation : Hi-pot test test
Table 4. Test result
Test items Criteria Result
Accelerati o
cc.e eration Life time: 50 years Good
aging test
- No crack and insulation
Thermal breakdown Good
overload test - No breakdown when power
frequency withstand voltage test
- No crack
Wat X
ab aiir " - No pin hole and crack when Good
Sorpho hi-pot test
- No crack
Cold shock - There is no evidence of
Good
temperature test breakdown when Impact test &
Hi-pot test
- No crack
Thermal cycl
emtl tcyc ¢ - No breakdown when power Good
es frequency withstand voltage test

11 7M7)
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Fig. 11. Specimen for acceleration aging test
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Fig. 12. PD test result
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(a) AC Hipot test(Pin hole) (b) Impact test
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