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1. Introduction

The Korea Atomic Energy Research Institute
(KAERI) launched a project in 2012 to develop a
simulator-based human reliability analysis (HRA) data
handbook that can support the generic process of HRA
by using the full-scope simulator of Korean nuclear
power plants in 2012. The scope of the project covers
post initiating HFEs included in internal events HRA.
We defined the minimum requirements of information
for the HRA process from restructuring the contents of
existing documents such as the requirements, standards,
and guidelines [1]. We also compared the existing HRA
methods and HRA database to select essential data
fields [2]. We performed a preliminary study to see the
possibility to induce the operator’s emergency operating
procedure (EOP) noncompliance behaviors under a
simulated emergency [3].

The purpose of this paper is to compare the HIRAM "
and HERA to obtain an insight into the construction of a
data worksheet for a qualitative HRA. In this paper, we
performed a case study for applying simulator training
data to HIRAM" and HERA. With this insight, as well
as the results of the researches mentioned above, we
have a plan to develop a systematic and qualitative
HRA and a data worksheet for the work.

2. Methods and Results
2.1 HuRAM" and HERA

HuRAM™ was developed by KINS to support an
examiner during an event investigation to identify
inappropriate human actions and their relevant root
causes [4]. HERA was developed for the NRC as a
repository of retrospective qualitative analysis of actual
or simulated incidents. The objective of HERA is to
make available empirical and experimental human
performance data, from commercial nuclear power
plants (NPPs) and other related technologies, in a
content and format suitable to HRA practitioners [5].

Figure 1 shows a structure for the HRA process of
HuRAM" and HERA and relations among data fields.
HuRAM' consists of seven analysis steps. A (event
description) and B (event sequence / HSE) are for a
brief summary for a human related event while C (HSE
information), D (HSE task/context information), E

(error mode analysis), and F (PSF analysis) are for each
human subevent (HSE) involved in the event. Similarly,
Worksheet A is for an event that consists of more than a
subevent and Worksheet B is for the subevents with
HERA. HERA defines nine kinds of subevents, which
are categorized by an event-type group (i.e., human,
plant, and external) and related information (i.e.,
positive outcome, negative outcome, and contextual
information).
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Figure 1. Structure of HIRAM" and HERA
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2.2 Case Study

We analyzed simulator training data for a main steam
line break (MSLB) and a nearly coincident steam
generator tube rupture (SGTR) with HuRAM' and
HERA. We collected data on nine simulated emergency
operation training cases for the scenario at a
Westinghouse 3-loop PWR. Figure 2 and 3 show
examples of a case study with HIRAM' and HERA
respectively.

For HURAM’, since the structure of the worksheet is
simpler than HERA'’s, it is somewhat convenient to
input data into the HURAM" worksheet, especially the
error mode part. Organization and safety culture factors
are strengthened, however it is not easy to input data for
the data fields.

Since HERA was developed to provide an HEP for
probabilistic safety assessment (PSA), it includes data
fields for an HEP estimation such as recovery action
and dependency those HuRAM™ does not consider.
However, it impose burden on time and cost to input



Transactions of the Korean Nuclear Society Spring Meeting
Gwangju, Korea, May 30-31, 2013

data into HERA data worksheet. HIRAM" and HERA
commonly have too many performance shaping factors
(PSFs) to analyze them.

3. Conclusions

In this paper, we compared HIRAM™ and HERA to
obtain an insight into the construction of a data
worksheet for a qualitative HRA and performed a case
study. HERA requires a burden to analyze and input an
event data due to too many data fields even though it is
well designed to estimate HEPs. It is somewhat more
convenient to input data into the HIRAM; however, it
is difficult to analyze the organization and safety culture
factors.

We are now trying to develop the framework of a
data worksheet for a qualitative HRA based on
simulator training data. The purpose of our data
worksheet is to provide key information for HEP
estimation and to enhance the understanding of an
operators’ behavior under an off-normal plant status.
We aim less encumbered means of obtaining the needed
data for HRA by changing the existing data worksheet
framework of HURAM' and HERA and by reducing
data fields that require reading the between the lines.
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Figure 2. Case Study with HIRAM"
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Figure 3. Case Study with HERA



