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1. Introduction

In operating a nuclear power plant in accordance
with the Nuclear Safety Act, the operator of a
nuclear power plant and its employees must comply
with the Technical Specification. Operational
technical specification are applied according to the
operation mode of the power plant, and power plant
operators are concerned about whether or not to
apply the operation technical specification in the
event of a system or facility failure. Such a decision
is known to be a difficult job for operators or
business operators, and it is expected that writing in
a schematic flowchart so that it is easy to
understand the application point in each itemwhen a
problem occurs can alleviate these difficulties.

2. Methodology and Modeling

It is easy to access fromthe point of application in
the event of a facility system failure in a nuclear
power plant, so that the operator of the main control
room can quickly judge whether or not to apply a
flowchart for major failure items. It aims to provide
convenience in developing technical specification
and applying operational technical specification.

2.1 Composition of technical specification

Nuclear power plants have operational technical
specification that describe basic matters to be
followed by power plant operators to ensure that
facilities and operation parameters necessary for safe
operation of the power plant are maintained within
the operating limit conditions determined by safety
analysis. The nuclear safety law stipulates that
operators and employees of nuclear power reactors
comply with operational technical specification as
part of operational safety measures.

In addition if the nuclear safety and security
commission a nuclear safety regulatory body
recognizes that safety measures are insufficient it
may order the operator of the nuclear power reactor
to change operational technical specification remove
contamination and take other necessary measures
for safety.

2.2 Main contents

The operational technical specification are largely
divided into matters related to the operation of
nuclear facilities, radiation and environmental
management of nuclear facilities, and operation and
management of nuclear facilities. In the operation of
nuclear facilities, key matters necessary for the
operation of power plants, such as use and
application, safety limits, limiting conditions for
operation and surveillance requirements, and
important safety characteristics in design, are
specified. In ‘Use and Application’, various
operating modes of the power plant are defined
according to core reactivity, power level, and reactor
coolant cold pipe temperature.

Table I: Operating modes

REACTIVITY % RATED
CONDITION THERMAL
MODE TITLE (Keer)

AVERAGE
REACTOR COOLANT
TEMPERATURE
CF)

POWER'™

Power Operation 2099 >5 NA
Startup 2099 =5 NA

Hot Standby <099 NA 2 [350)

[350] > Tay > [200]

Hot Shutdown™ <099 NA

Cold Shutdown™) <0.99 NA = [200]

o 0 A W N -

Refueling'® NA NA NA

(@) Excluding decay heat
®) All reactor vessel head closure bolts fully tensioned

(©) One or more reactor vessel head closure bolts less than fully tensioned

2.3 Current model

The current operating technical specification
requires time-consuming interpretation for items
whose contents are not clear as several sentences
are connected for each applicable item and
procedures must be found when emergency or
abnormal procedures are applied.

Table II: Complex configuration model

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A Trip . . .

oR

A2 Verify
AND

A2.21 Reduce

oR

A.2.2.2 Perform . . .

oRr

Al Adign
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3413 RCS Operational LEAKAGE
LCO 34.13 RCS operational LEAKAGE shall be limited to:
a.  No pressure boundary LEAKAGE,
b. 1 gpm unidentified LEAKAGE,
c. 10 gpm identified LEAKAGE, and
d. 150 gallons per day primary to secondary LEAKAGE through any
one steam generator (SG).
APPLICABILITY:  MODES 1,2, 3,and 4.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A, Pressure boundary A1 lsolate affected component, | 4 hours
LEAKAGE exists. pipe, or vessel from the
RCS by use of a closed
manual valve, closed and
de-activated automatic
valve, blind flange, or check
valve.
B. RCS operational B.1  Reduce LEAKAGE to within | 4 hours
LEAKAGE not within limits.
limits for reasons other
than pressure boundary
LEAKAGE or primary to
secondary LEAKAGE.
C. Required Action and C.1  BeinMODE3. 6 hours
associated Completion
Time not met. AND
OR C2 BeinMODES. 36 hours
Primary to secondary
LEAKAGE not within
limit
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 34.131 NOTES
1. Not required to be performed until 12 hours
after establishment of steady state operation.
2. Not applicable to primary to secondary
LEAKAGE.
Verify RCS operational LEAKAGE is within limits by | [ 72 hours
performance of RCS water inventory balance.
OR
In accordance
with the
Surveillance
Frequency
Control Program |
SR 34132 NOTE.

Not required to be performed until 12 hours after

establishment of steady state operation.

Verify primary to secondary LEAKAGE is
< 150 gallons per day through any one SG.

[ 72 hours
OR

In accordance
with the
Surveillance
Frequency
Control Program |

Fig. 1. Output current of the technical specification

2.4 Flowchart model

The operational technical specification marked
with a schematic flowchart are linked with several
sentences for each applicable item so there is no
need to interpret the items for which the content is
not clear saving time and helping strategies when
applying emergency or abnormal procedures.
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Fig. 2. Flowchart based technical specification
3. Conclusions

The results of this study are expected to provide
convenience in applying nuclear power plant
operation technical specification, which are expected
to help operators working in the main control roomin
emergency or abnormal response strategies. In the
future it is considered that the operation technical
specification based on the flowchart that can
immediately determine the application time of the
operating technical specification actions in case of
dissatisfaction action requirements and time limit will
be very helpful.
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