Efficiency evaluation of maintenance mental workload on digital
system in nuclear power plant
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Maintenance engineers’ mental workload plays an important role in
Nuclear Power Plants (NPPs) which could reduce human errors,
improve system safety, increase productivity, and increase engineers job
satisfaction. Researchers often focused on evaluating off-line
maintenance engineers’ mental workload. However, to evaluate on-line
maintenance engineers’ mental workload is important especially in
digital systems. In order to avoid mental overload or under load of
engineers’ in digital systems, this project compared analog systems with
digital systems of Feed Water Control System (FWCS) at the Second
NPP in Taiwan. This study measured mental workload and developed a
prediction model. Firstly, the procedure of analog and digital systems
was examined. Secondly, a questionnaire for assessing mental workload
was developed. A six-point scale was constructed and the five parts (e.qg.,
human, machine, material, method, and environment factors) were
selected as mental workload factors in the questionnaire. In addition,
GMDH algorithm was conducted to predict mental workload in
maintaining digital systems. The results revealed that the maintenance
engineers’ mental workload in an analog system was higher than that in

a digital system. Furthermore, the testing time, number of maintenance



errors and complexity from GMDH algorithm are important elements.
Besides, we could suggest to adopt digital system in NPPs and to use
this equation to predict the maintenance engineers’ mental workload in

digital systems.
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