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Abstract

The stability and safety of operation of a reactor is determined mainly by the sign and magnitude of its reactivity
responses to temperature changes. Reactprs are subiect to temperature fluctuations due to the changes in reactor
power and ambient temperature. These temperature fluctuations cause reactivity disturbances through changes in
the nuclear and physical properties of the core. Because of these important phenomena by the temperature effects,
a large portion of study and testing on a reactor design has been conducted.

In this experiment the overall temperature coefficient of the TRIGA MARK-II reactor is measured. The basic
procedure is to change the temperature of the water moderator, and from the movements of a newly re-calibrated
control rod(this is necessary due to the effects of fuel burn-up and control rod depression) required to mintain
criticality, the reactivity worth of the temperature change is determined.

- From this measurement, the overall temperature coefficient seems to be smoothly varying, almost a linear function
of temperature, and a value of approximately —0.267¢/°C can be obtained for an average temperature range from

17.6°C to 32.5°C.
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Time after : Temperature of Water Moderator(°C) Regulating | Reactivity

heaters on Rod Change

(min.) T T, Ts Ty Ts Tav Position ()

0 17.5 17.7 17.7 17.6! 17.9 17.7 385 0

20 18.1 18.1 18.0 18.8 18.1 18.1 385 0
50 18.8 18.9 18.6 18.8 18.8 18.8 388 0.200
110 20.2 20.0, 20.0 20.0 20.2 20.1 390 0.48.
140 20.7] 20.6 20.4 20.5 20.9 20.6, 391 0.52
175 21.6 21.6 21.2 21.2 21.5 41.4 395 0.90
200 22.2 22.2 21.7 21.8 22.0, 22.0 395 0.90
230 22.7 22.8 22.2 22.3 22.4 22.5 396 0.99
260 i 23.4 23.4 23.0 23.0 23.1 23.2 399 1.28
290 23.9 24.2 23.5 23.6 23.8 23.8 399 1.28
320 l 24.4 24.8 24.3 24.4 24.5 24.5 402 1.48
350 25.0 25.8 24.6 25.0 25.2 25.1 404 1.65
410 25.8 26.8 25.4] 26.0 26.2 26.0) 407 1.90
470 26.7 27.83 26.7 27.2 27.2 27.1 410 2.20
530 27.0 27.9 28.0 28.3 28.3 28.1 414 2.45
590 29.3 29.9 29.1: 29.4 29.5 29.4 417 2.77
650 30.4 30.9 30.3 30.4 30.6 30.5 421 3.27
710 31.5 31.8 31.3 31.5 31.6 31.5 423 3.57
770 32.6 32.9 32.3 32.5 32.3 32.5 428 3.95

* Remarks: 1. Criticality at zero power(l watt).
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