


400a

630a

2500amp2500amp 
Isolator

Form of Separation ????
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Temperature Rise Testing

The temperature-rise test is designed to verify that the 
temperature rise limits specified in 7 3 for the differenttemperature-rise limits specified in 7.3 for the different 
parts of the ASSEMBLY are not exceeded.

The requirements for built-in components busbars andThe requirements for built-in components, busbars and 
conductors, plug-in contacts of removable or 
withdrawable parts which connect to busbars would p
generally be considered to be complied with if 
temperature rises do not exceed 70 K for H.C. copper.

In addition from Table 2, external enclosure and cover 
not to exceed 30 K for metal surfaces.



Temperature Rise TestingTemperature Rise Testing 
how hot can it get?

070deg Celsius above 
ambient temperature on the 
terminals of the functional 

itunits.



Test station set upp



Temperature Rise Testing – 70 K our objectiveTemperature Rise Testing – 70 K our objective

Busbar selection –
KEB Engineering manualKEB Engineering manual 

document EM-311-1
Main busbars
2 x 60 x 10mm busbar at 150mm 

centres = 2064amps

Busbar take-off from main bars to 
cb’s

Braided copper flex
250a cb – 1 x FB50
400 b 1 FB100400a cb – 1 x FB100
630a cb – 2 x FB100



Temperature Rise Testing Results – Test 1Temperature Rise Testing Results Test 1
78 thermocouples fitted
Stabilization confirmed when change no greater than +/-1deg C

250a 
178amps

250a 
202amps2014amps

Incoming

400a 
283amps

400a 
327amps

630a 
449amps

630a 
519amps

56amps
spill current



Temperature Rise Testing Results – Test 1Temperature Rise Testing Results Test 1
78 thermocouples fitted
Stabilization confirmed when change no greater than +/-1deg C

250a 
178amps

250a 
202amps2014amps

Incoming
48.6

54.6

400a 
283amps

400a 
327amps

49.7

49.7

630a 
449amps

630a 
519amps6.20am 66.2

60.8

60.1

56amps
spill current38.3

Stability – 1%



Temperature Rise Testing Results – Test 1Temperature Rise Testing Results Test 1
78 thermocouples fitted
Stabilization confirmed when change no greater than +/-1deg C

250a 
178amps

250a 
202amps2014amps

Incoming
55.7

61.3

400a
283amps

400a 
327amps

58.2

58.0

630a
449amps

630a 
519amps7.05am 80.4

69.6

69.2

56amps
spill current46.2

Stability – 1%



Temperature Rise Testing Results – Test 1Temperature Rise Testing Results Test 1
78 thermocouples fitted
Stabilization confirmed when change no greater than +/-1deg C

250a 
178amps

250a 
202amps2014amps

Incoming
62.8

67.6

400a
283amps

400a 
327amps

66.3

66.0

630a
449amps

630a 
519amps8.00am 92.2

78.1

77.7

56amps
spill current53.4

Stability – 1%



Temperature Rise Testing Results – Test 1Temperature Rise Testing Results Test 1
78 thermocouples fitted
Stabilization confirmed when change no greater than +/-1deg C

250a 
178amps

250a 
202amps2014amps

Incoming
69.2

73.0

400a
283amps

400a 
327amps

73.2

72.9

630a 
449amps

630a 
519amps9.00am 99.6

83.4

83.9

56amps
spill current58.0

Stability – 3%



Temperature Rise Testing Results – Test 1Temperature Rise Testing Results Test 1
78 thermocouples fitted
Stabilization confirmed when change no greater than +/-1deg C

250a
178amps

250a 
202amps2014amps

Incoming
73.1

76.4

400a 
283amps

400a 
327amps

76.8

74.6

630a 
449amps

630a 
519amps10.00am 103.1

81.7

87.4

56amps
spill current58.8

Stability – 19%



Temperature Rise Testing Results – Test 1Temperature Rise Testing Results Test 1
78 thermocouples fitted
Stabilization confirmed when change no greater than +/-1deg C

250a 
178amps

250a 
202amps2014amps

Incoming
74.6

76.5

Test aborted
400a

283amps

400a 
327amps

78.3

76.1
Test aborted

630a 
449amps

630a 
519amps11.00am 105.2

80.8

87.5

56amps
spill current59.6

Stability – 54%



Where to from here?Where to from here?

Increase copper braid sizes
I il iIncrease ventilation
Add heat sinks to isolator
Reduce currents



Temperature Rise Testing – 70 K our objectiveTemperature Rise Testing 70 K our objective

Busbar selection –
KEB Engineering manualKEB Engineering manual 

document EM-311-1
Main busbars
2 x 60 x 10mm busbar at 150mm 

centres = 2064amps

Busbar take-off from main bars to 
cb’s

Braided copper flex
250a cb – 1 x FB100
400 b 2 FB100400a cb – 2 x FB100
630a cb – solid bar 30 x 10mm



Temperature Rise Testing Results – Test 2Temperature Rise Testing Results Test 2
78 thermocouples fitted
Stabilization confirmed when change no greater than +/-1deg C

250a 
193amps

250a 
203amps2014amps

Incoming

400a 
295amps

400a 
325amps

630a 
429amps

630a 
471amps

98amps
spill current



Temperature Rise Testing Results – Test 2

Circuit breakers 
and main busbars

Temperature Rise Testing Results Test 2
78 thermocouples fitted
Stabilization confirmed when change no greater than +/-1deg C

2014amps
Incoming

63.5

61.7
250a 

193amps

250a 
203amps

and main busbars
passed

12.37pm 64.7

61.8
400a 

295amps

400a 
325amps

3 p
the next day 
after approx 

88.6
68.9

69.5
630a 

429amps

630a 
471amps

8 hours
53.1

98amps
spill current

Stability – 100%
Further testing verified the isolator suitable for 1600amps at 70K



SSummary

Temperature rating is expressed as rise above ambient

Terminal temperatures can not exceed 70 deg rise

Functional units such as circuit breakers and isolators need to be 
derated when enclosed

Temperature rise can be reduced by:
Increasing ventilation
Reducing current
Increasing the size of conductors 




