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Abstract

A Study on the Life Management
of Turbine Control System Circuit

Boards using the Stochastic
Method

Byeong Jip Son
Graduate School of Engineering Practice

Seoul National University

Nuclear power plants consist of various control systems, which
they perform protection and control functions. Most critical control
systems in the nuclear power plants are composed of numerous
circuit cards, therefore improving reliability of the circuit cards are
concluded to increased safety of nuclear power plant. There are
various methods for reliability improvement of circuit cards such as
components test, periodic replacement and function test of them. But
with only one methods of those, the best performance of reliability
cannot be maintained. Even though periodic replacement of circuit
cards is very effective for improving reliability, users could not

decide the appropriate cycle of circuit cards because of not providing
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the data on replacement cycle from the manufacturers. Under the lack
of optimal replacement cycle, the frequent replacement of circuit cards
generate the excessive cost. In the contrast, the circuit cards in excess
of the service life cause the various trouble of the control systems

In this research it is calculated the reliability of each circuit cards
that is the units of the digital turbine control system, Mark-V of
General FElectric Inc which are popular in domestic nuclear power
plants, based on the prediction method of reliability using Telcordia
SR-332 Issue3. Also the reliability of the whole system is calculated
quantitatively and from that the vulnerability is derived using the
fault tree analysis and reliability block diagram. Lastly, the optimum
replacement cycle of the circuit cards with minimum cost is proposed
using the objective function of the replacement cost and safety
integrity level of IEC61508.

keywords : Circuit Card Reliability, Telcordia SR-332, Fault Tree

Analysis
Student Number : 2016-22209
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