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Study of a Computer-based Emergency Operating Procedure with Desirable Features for Human
Operators of Nuclear Power Plants
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Operating procedures are guidance for operators to monitor, make decision and take related counter actions in
normal, abnormal and emergency conditions of nuclear power plants. Currently, most of modern main control rooms
of nuclear power plants are equipped with computer-based procedures (CBPs). CBPs provide more benefits, such as
dynamic information representation, providing navigational links to other necessary procedures, providing path
tracking in the procedure and providing supplementary information related to the procedure. In an emergency
condition, operators should take appropriate actions following the instructions in the emergency operating procedures
(EOPs) to mitigate the accident. Such counteractions, indicated by the change of states of components, consequently
affect other plant components and also the plant behavior. The information (components influenced and future plant
behavior) is useful for operators to help them to predict and anticipate the future condition of the plant. However, most
of CBPs do not provide this additional information. The lack of the information will decrease the situation awareness
of operators. In addition, in the era of resilience, operators are expected to have the ability to anticipate the future
condition of the plant. Therefore, the thesis discusses the additional information as the desirable features for CBPs to
increase the situation awareness of operators and to achieve a resilience system. Multilevel Flow Modeling (MFM) as
a functional modeling is used to investigate how to derive the additional information. As a case study, a steam
generator tube rupture (SGTR) accident is applied to an MFM model of PWR plant. The counter action, modeled by a
control function in MFM, is conducted which represents the controlling (changing state) of a component based on an
operational condition or objective of the procedure step of the EOP of SGTR. Moreover, by using causal effect
relation and influence propagation, the algorithms to derive the additional are proposed. The additional information is
presented in the form of explanation sentences which is understandable by human operators. Providing the additional
information related with the functions of components and future plant behavior will reduce the commission errors of
operators because operators will understand the intention of counter actions. The future works include the evaluation

of the proposed CBP user interface by the real operators.
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