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Development of a Control Rod Operation Gaidance System

Development of a Interlocking System on Control Rod Operation
T. Terakado *, S. Abe *, M. Kawai *#
A. Fujiwvara *, K. Ozawa *, S, Terunma *

Abstract

In order to improve operational safety reliability
and to reduce operator's load, an automatic control rod
system has been developed since 1986 using JOYO.

The phase 1 program, the first stage for the
development of the automatic reactor operation system, is
to derelop a control rod- operation guidance system (Rod
Guider) which provided information on control rod
operation to plant operator in all the plant operation
modes (approaching criticality. heating up. increasing,
decreasing and adjusting power).

The development of the Rod Guider began in April
1986 and completed in September 1989, |

All functiongs of the guider were tested for
verification during the 16th duty cycle operation in
August 1988. The test result confirm that the guider has
an excellent performance to guide the control rod and
plant operation during all the plant modes.

Interlocking of «control rod 1in case plant
operational parameters exceed the 1limited <core
characteristics or thermal transient was added to the
phase 1. The modified system was tested for verification
in a full-scope operator trainning simulator. The test
results demenstrated the designed interlocking and
confirmed the reguired performance.

* JOYO Operation Section, Experimental Reactor Division,
O—-arai Engineering Center.
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Items of +the 1limited plant parameters for
interlocking on the control rod operation are as follows.
(1) Period time : < 50 seconds (apply to heating up

mnode)

(2) Heating up rate at the reactor vessel inlet :
>20°C/h (apply to heating up and increasing power
mode)

(3) Temperature difference between the overflow tank and
the reactor ressel outlet : > 80°C
{apply to heating up and increasing power mode}
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