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Development of Neutron, Gamma ray, X-ray Radiation
Measurement and Integrated Control System
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Abstract

In this paper, we propose an integrated control system that measures neutrons, gamma ray, and x-ray. The
proposed system is able to monitor and control the data measured and analyzed on the remote or network, and
can monitor and control the status of each part of the system remotely without remote control. The proposed
system consists of a gamma ray/x-ray sensor part, a neutron sensor part, a main control embedded system
part, a dedicated display device and GUI part, and a remote Ul part. The gamma ray/x-ray sensor part
measures gamma ray and x-ray of low level by using Nal(Tl) scintillation detector. The neutron sensor part
measures neutrons using Proportional Counter Detector(low-level neutron) and Ion Chamber Type
Detector(high-level neutron). The main control embedded system part detects radiation, samples it in seconds,
and converts it into radiation dose for accumulated pulse and current values. The dedicated display device and
the GUI part output the radiation measurement result and the converted radiation amount and radiation amount
measurement value and provide the user with the control condition setting and the calibration function for the
detection part. The remote UI unit collects and stores the measured values and transmits them to the remote
monitoring system. In order to evaluate the performance of the proposed system, the measurement uncertainty
of the neutron detector was measured to less than + 82% and the gamma ray and x-ray detector had the
uncertainty of less than 7.5%. It was confirmed that the normal operation was not less than *15 percent of the
international standard.
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Table 1. Experimental Results on the Measurement
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