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SUMMARY

Human Reliability Assessment (HRA) has been performed as a part of

Probabilistic Safety Assessment (PSA) of nuclear power plants (NPPs). Recently,

there has been several critiques about the conventional HRA methodologies made by

cognitive engineers and psychologists, and also been much efforts to overcome

such limitations. The critiques for the conventional HRA can be summarized two

points as follows. Firstly, it has focused mainly on the quantification of human

error probability (HEP), and secondly, on the observable aspects of human

behavior, accordingly, it has limitation to deal with the cognitive errors which

take place during operator's decision-making process.

In this study, we are going to develop a methodology for the human error

analysis (HEA) to be able to overcome the above-mentioned problems. The study

will focus on the cognitive errors, which are covering the errors during

operators' situation assessment and decision making process, in particular, after

reactor trip. It also aims to provide the basis on the HEA for the tasks required

during the accident management (AM) situation involving severe accident, and help

to understand error more thoroughly and make provision for strategies for the

reduction of it.

As a research for the first year, we tried to establish the requirements for

the development of a new human error analysis method. To achieve this goal, we

performed a case study as following steps! 1) review of the existing HEA methods,

2) selection of the methods which are considered to be appropriate for the

analysis of operator's tasks in NPPs, 3) choice of tasks for the application, and

4) application of the selected methods to the tasks. The following three HEA

methods are selected for the case study! HRMS(Human Reliability Management

System), PHECA(Potential Human Error Cause Analysis), CREAM(Cognitive Reliability

and Error Analysis Method). And, the following two tasks are chosen for the

application; the first one is the 'bleed and feed operation' among the early

responses after reactor trip, and the second one is the 'decision-making for the

reactor cavity flooding' among the responses after the core damage.

Through the case study, we measured the applicability of the selected methods

to the NPP tasks, and evaluated the advantages and disadvantages between each

method. The three methods selected for this study, HRMS, CREAM, PHECA, are turned

out to be applicable for the prediction of human error. However, PHECA, compared

with HRMS and CREAM, is considered to be less appropriate for the predictive HEA

technique. We concluded that both of CREAM and HRMS are equipped with enough

applicability for the NPP tasks, however, compared two methods, CREAM is thought

to be more appropriate than HRMS from the viewpoint of overall requirements. For
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CREAM to be adequate for the analysis of NPP tasks, it should have more specific

error classification system, and also is recommended to include error mechanisms.

The requirements for the new HEA method obtained from the study can be

summarized as follows. Firstly, it should deal with cognitive error analysis,

secondly, it should have adequate classification system for the NPP tasks,

thirdly, the description on the error causes and error mechanisms should be

explicit, fourthly, it should maintain the consistency of the result by

minimizing the ambiguity in each step of analysis procedure, and finally it

should be done with acceptable human resources.
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