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Development of Monitoring Instruments for Use in Event of Severe Accident

at Nuclear Power Plant
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With the aim of further enhancing safety measures in the event of a severe accident at a nuclear power plant, Toshiba has been developing moni-
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toring instruments for reactor pressure vessels (RPV) and primary containment vessels (PCV). These include an instrument for monitoring the water
level in the RPV and instruments for monitoring the hydrogen concentration and radiation dose rate in the PCV as well as the water level in the PCV in
the case of feeding coolant to the PCV in a severe accident situation.

From the results of functional tests using prototype sensors for these monitoring instruments under severe conditions of high temperature, high
pressure, and steam, we have confirmed that these sensors can detect water level, hydrogen concentration, and radiation dose rate, respectively,
with high accuracy. Moreover, through experiments under conditions simulating the environment of a severe accident, we have confirmed that each
of the sensors satisfies the respective requirement specifications. The monitoring instruments are durable and reliable, and their measurement princi-

ples are simple. We are now planning detailed designs toward their application to nuclear power plants in the future.
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Configuration of monitoring instruments for use in event of severe accident
at nuclear power plant
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Principle of RPV water-level monitoring instrument using differential ther-
mocouple
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Prototype sensors of RPV water-level monitoring instrument
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Results of performance test showing maximum output voltage of prototype
sensors in water and air
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Output voltage waveforms of prototype sensors in water and air in response
to heating for 60 s
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Dependence of maximum output voltage of prototype sensor on temperature
in water and air
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Results of performance test of prototype hydrogen concentration sensor
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Measurement error of prototype hydrogen concentration sensor caused
by vapor
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Rate of change in resistance of palladium in prototype hydrogen concen-
tration sensor due to changes in temperature and hydrogen pressure
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