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1. Introduction

A Single Point Vulnerability (SPV) may cause plant
transients like reactor trip, turbine/ generator trip, or
derated power to 50% or more. In order to improve
plant reliability and performance by preventing
unexpected plant transients, we, KEPCO-ENC and
KHNP, are developing SPV monitoring program. To
have a better result of the SPV identification and
monitoring, we used a blended method which was
comprised of qualitative and quantitative approaches.
This method is described herein, representative results
of SPV identification are presented.

2. Methods
2.1 Overall Process

The blended method of SPV identification is
comprised of Reliability Block Diagram (RBD), Failure
Modes and Effects Analysis (FMEA) and Fault Tree
Analysis (FTA). The RBD and FMEA are qualitative
approach, but the FTA is quantitative approach.

The overall process is shown in Fig. 1 and each step
is described in details in the following section.
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Figure 1 Overall Process of SPV Identification
2.2 Plant Familiarization

The first step of SPV identification is to familiarize
themselves with plant and system. It was accomplished
by a review of plant documents (system description,
drawings, procedures, etc.).

2.3 Reliability Block Diagram
The second step is to develop the Reliability block
diagram (RBD) to define the structure of the system,

function wise. The following Fig.2 is the example of
RBD.
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Figure 2 RBD of Main Steam System
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2.4 Failure Modes and Effects Analysis

The third step is FMEA to find potential failure mode
in a system and to determine the results or effects on the
system and plant. The following Table.1 shows the
example of result of FMEA.

Table 1 example of FMEA
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The failure’s effect on plant is classified using the
following Table.2

Table 2 SPV Class

SPV e
Class Description
TC-1 = Reactor/Turbine Trip by single failure

- Power down to 50% by single failure

- Reactor/Turbine Trip by two failures
TC-2 - Power down to 50% by two failures
> Tech. Spec. LCO

- Reactor/Turbine Trip by 3 or more
redundant trains failure

TC-3 = Power down to 50% by 3 or more
redundant trains failure
NC * No Reactor/Turbine Trip

No Reactor/Turbine Trip
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2.5 Fault Tree Analysis

The fourth step is FTA to find potential SPV
combination and their priorities on plant. For
developing the fault tree for SPV scenarios, the SAREX
Code which KEPCO-ENC has developed was used.

The following Fig.3 shows the example of Fault Tree.
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Figure 3 SPV Fault Tree
2.6 Integration of Results

The fifth step is integration of the results of FMEA
and FTA. In this step, final SPV list and combinations
were obtained.

2.7 SPV Monitoring Program

The last step is developing the SPV monitoring
program using FMEA and FTA.

This program provides the information for permanent
SPV and potential components becoming SPV when a
component failed.

The main display of SPV monitoring program is
shown in Fig.4.
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Figure 4 Main Screen of SPV Monitoring Program

3. Conclusions

The blend method is very effective to find SPV and
to determine their priorities for developing reliability
improvement.

The merits of this method and monitoring program
are as follows;

1) to ensure the completeness of SPV identification,

2) to identify not only permanent SPV, but also
potential SPV,

3) to obtain the result easily by using this monitoring
program
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