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An Evaluation of Loop Current Step Response Time Testing Equipment for

Thermocouples
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Abstract

In process instrumentation systems of such as nuclear plants, response time information is very
important in most temperature transient measurements. Generally the response time of thermocouples is
measured at a laboratory by using a plunge method. However, it is not easy to use the plunge testing
method when a response time measurement of an installed thermocouple is required. A measurement
system was devel oped to measure the response time of a thermocouple installed in a process by using the
Loop Current Step Response(L CSR) testing method. This device heats a thermocouple by providing an
electrical current, and then it measures the thermocouple output as the temperature of the thermocouple
measurement junction returns to ambient temperature. The time constant of the thermocouple is
determined from the transient curve of the thermocouple output indicating the temperature difference
between the reference junction and measurement junction of the thermocouple. The device is designed to
heat a middle point to reduce the temperature error caused by residual heat of thermocouple wire
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