I=

22 AR FA H3E B

SH7|EXHM S| U A
(Technical specifications Operator Support System)

2022.10.19
KHNP CRI
Gl
(nokyuseong@khnp.co.kr)



Table of Contents

|. Introduction

ll. Digitalization of Technical Specifications (Tech Spec.)

lll. Compliance Support for Limiting Conditions for Operation
V. Summary & Conclusion

Reference

Appendix



l. Introduction




l. Introduction

= Research Background

« A Technical Specification(Tech Spec) establishes requirements for items such
as safety limits, limiting safety system settings, limiting control settings, limiting
conditions for operation, surveillance requirements, design features, and
administrative controls. Limiting Conditions for Operation(LCO) that identify
the lowest functional capability or performance level of equipment required for
safe operation for the facility [1].
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NUREG-1422
Volume 1
Revison 4.0

®USNRC

Protecting Peaple and the Environment

Standard Technical
Specifications

Combustion Engineering
Plants

Revision 4.0

Volume 1, Specifications

Office of Nuclear Reactor Regulation

372

Main Steam Isolation Valves (MSIVs)

[LCO 372

[Two] MSIVs shall be OPERABLE_]

APPLICABILITY: MODE 1,

MODE 2 and 3 except when all MSIVs are closed [and de-activated]

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

A. One MSIV inoperable in A1 Restore MSIV to [8] hours
MODE 1. OPERABLE Status
B. Required Action and B.1 Be in MODE 2. 6 hours
Associated Completion Time
of Condition A not met.

°

™

™
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.21

Verify the isolation time of each MSIV is within limits.

In accordance with
the Inservice Testing
Program

Fig

.'3.7.2 MSIV’ of NRC standard TS [2]
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« Compliance with LCO can be defined as performing the following 6 procedures.

Prevention * To prevent that LCO is not met

* To detect that the abnormal status of LCO

Documentation Detection « To determine that LCO is met or not met
Compliance « To declare the entry into the action
statement of the LCO
Actions Determination
 To take required actions within
the completion time
Declaration

 To document related LCO process

Fig. Compliance cycle with LCO of TS
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» Research Background

The below figure is a simplified block diagram for determining operability of
LCO 3.7.2 ‘MSIV shall be OPERABLE’

@ 2.80A
OPEN
2-10
OPEN
2-89B @ MSIV can
OPEN N, Pr.> 55 perform its
kg/cm? specified safety
3-89A function
OPEN 310 |
OPEN
3-89B
OPEN

The determination of operability in case 1 & case 2 may be different.



l. Introduction

Project Overview
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 Phase 1 research project

Shin-Wolsong Unit 1&2
Digitalization of Tech Spec.
Compliance Support for LCO

 Phase 2 research project

Plants based on OPR1000 & APR1400
Digitalization of Tech Spec.

v' Retrieval based on NLP
Determination guidelines of safety
functions
Compliance

v' Actions
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Il. Digitalization of Tech Spec.

» Technical specification Operator Support System(TOSS)
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Il. Digitalization of Tech Spec.

* Technical specification Operator Support System(TOSS)
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* Technical specification Operator Support System(TOSS)
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Il. Digitalization of Tech Spec.

* Technical specification Operator Support System(TOSS)
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Il. Digitalization of Tech Spec.

* Technical specification Operator Support System(TOSS)
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Il. Digitalization of Tech Spec.

* Technical specification Operator Support System(TOSS)
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Il. Digitalization of Tech Spec.

* Technical specification Operator Support System(TOSS)-phase 2

IE . LCO Case 1

Documents “EDG 01A 7|&& &7 5212 7 &
| B9 HzOZ 9Pt 10O HE”
C%jl' - Ranking Module . LCO Case 2
User’s Query Sikiany “MSIV-154 SOV 2-89A Fuse X"
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Fig. Structure of retrieval process T 0] -8 A} CHel”
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Il. Digitalization of Tech Spec.

» Technical specification Operator Support System(TOSS)-phase 2

“An ontology is a formal, explicit specification of a shared conceptualization”

Ontologies function like a ‘brain’.

They ‘work and reason’ with concepts and relationships
in ways that are close to the way humans perceive
interlinked concepts.
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=== Concept
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Il. Digitalization of Tech Spec.

» Technical specification Operator Support System(TOSS)-phase 2

Mode 1,2, 3,4 1,2, 3,4

Function Location 2235-521-V-0151 2235-761-J-RE-0039

Type Valve Instrumentation

Power Source N/A 2235-827-E-MCO03A-C3, E3
Control Cabinet 2235-771-J-PAO3A-07 2235-761-J-CA14

Control AC Power 2235-842-E-INOTA-CB24 2235-842-E-INO1B-CB36
Control DC Power 2235-841-E-MCO1A-C1-CB09 N/A

Root Valve N/A 2235-761-V-0431/0432/0434
Transmitter N/A 2235-761-J-RT-0039
Controller N/A N/A

Converter N/A N/A

Hand SW 2235-521-J-HS-0151AA 2235-761-J-HS-0431/0432/0434
Indicator N/A 2235-761-J-UI-0971
Recorder N/A 2235-761-J-RR-0039

Parts 2235-521-J-PS-0151-16A, 16B N/A
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lll. Compliance Support for LCO

Prevention  To prevent that LCO is not met
* To detect that the abnormal status of LCO
Documentation Detection « To determine that LCO is met or not met
Compliance « To declare the entry into the action
statement of the LCO
Actions Determination
» To take required actions within
the completion time
Declaration

 To document related LCO process

Fig. Compliance cycle with LCO of TS
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Il. Monitoring Methodology for LCO
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Fig. Prevention and Detection
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Il. Monitoring Methodology for LCO

= Petection of abnormal conditions for LCO

1055 &

SNy wRge §* @»

Fig. Detection logic diagram of LCO 3.3.1
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Il. Monitoring Methodology for LCO

= Determination of whether LCO is met or not met
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Fig. Evaluation logic diagram of LCO 3.3.1
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Il. Monitoring Methodology for LCO

» Declaration of the entry into LCO
= Actions of this LCO
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Il. Monitoring Methodology for LCO

= Documentation

Fig. Digitalized TS of LCO 3.3.1 | Fig. Typical window of LCO case
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= The usability test results
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The usability test results

Il. Monitoring Methodology for LCO
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IV. Summary & Conclusion

The limiting conditions for operation(LCO) of technical specification(TS) that are the
lowest functional capability of performance shall be conformed while the power plant

iS in operation.

Tech Spec. has been digitized and provides many search functions by taking
advantage of the digitalization such as sort functions, synonym processing, multi-

windows etc.
6 procedures for LCO compliance were explained.
(Prevention, Detection, Determination, Declaration, Actions, Documentation)

TOSS under development is expected to be of the creative solution for difficulties

related to LCO in domain NPPs.
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Thank you for listening
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