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MEASURING CURRENT CARRYING CAPACITY
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T-Rise Determination —
Thermal Imager Method
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10 temp readings are used to determine T-
distribution, maximum temperature and T-rise.
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T-Rise Determination —
Thermal Imager Method

3 0A Linel Line2 Line3 Line4 Line5 Line6 Line7 Line8 Line9 LinelO
Max °C 38.2 40.8 41.8 43.3 43.6 43.3 43 42.5 42.2 31.7
Max °C 384 39.1 39.6 40.9 41.2 41.1 41.1 40.8 41 32.7
Max °C 40.1 41.1 42 42.9 43.5 43.3 42.5 42.1 41.8 32.3

Average 37.0 40.3 41.1 42.4 42.8 42.6 42.2 41.8 41.7 32.2
Stdev 1.0 1.1 1.3 1.3 1.4 1.3 1.0 0.9 0.6 (O)

T-rise Is determined with measurements
of temperature over time @ 10 pin
positions.

Measurements of 3 pins are in above
table. Stdev is <1.5°C among pins.
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One PIin Measurement—
Thermocouple Method

T-Rise vs. Current
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Current, A

Curve fit function i1s based on T-Rise
measurements at steady state.
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One PIin Measurement—
Thermal Imager Method

T-Rise vs. Current

Measurements

Current, A

Curve fit has same trends as thermo-
couple method but less diversity.
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Comparison-—
Thermal Imager vs. Thermocouple

T-Rise vs. Current

y = 3.61 x*°°

R% =0.99

Thermal Imager

Thermocouple

Current, A
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Comparison-—
Measurement Results

e T-rise vi thermal imager method Is
larger than thermocouple method.

« Thermal imager measurements have
less diversity (R?=0.99) than
thermocouple method (R%=0.96).

e Operation of thermal imager system is
easier and has better repeatability
(stadv < 2°C).
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Comparison—
Measurement Accuracy

Thermal Imager:

Calibrated with high-end block-body calibration
source

System accuracy of +/- 2°C

Accuracy of measurements +/- 2°C

Thermocouple:

Measure system accuracy of +/- 2°C
Uncertainty on accuracy of measurements:

— Thermal contact barrier between pin and
thermocouple

— Heat sink function of thermocouple

— May not at max temperature position
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Determination—
Current Carrying Capacity
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Assumed max temperature = 120°C
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Summary

Two measurement systems, thermocouple
and IR, were established in KNS to
measure the current carrying capacity of
Inter-connector.

Measurements with IR system are more
stable and have better repeatability and
accuracy (+/- 2°C).

Accuracy of using thermocouple is affected

by thermal contact barrier, heat sink, and
one point only measurement.
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