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1. Introduction - Background

“/Krsko] NPP received the highesttotal rating for nuclear safety and operational readiness. By
presenting the review results, the mission members pointed out the above-average high
implementation of recommendations of international operational experiences and safety

achievements.” (WANO, 2014)

[NEK] was a host to numerous international delegations who visited
the power plant on the recommendation of the World Association of
Nuclear Operators (WANO); the Association is known to give our plant
as an example and good opportunity for the transfer of best practices.

Often Referenced as Model Plant by IAEA for Operations and CM.
OSART missions consistently in top rankings.

Operating history of a total of 1-2 unplanned trips over the last 10
years of operation, averaging 35,000 hours of continuous FPH,

Nuklearna Elektrarng

generally non-stop operation between refueling outages.
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Krsko Nuclear Power Plant

)

Model 60
2-loop

Built by

GAI

(WorleyParson

Sister NPP to

Kori-2
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Task Requirements
(What is required to be installed)

Cco ﬂﬁgur@ti‘@n Control P'f@gra m

The process must ensure that:

* the [CM] elements (requirements, and configuration
information) are coordinated [with design information]
- all configuration changes are approved
- consistency may be checked with operating data

Design Information

Installation Information

i Related Information

— Maintenance
— Training
— Purchasing

ol Progra™
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Physical Configuration
(What is actually in the Plant)

Configuration Information
(What we say is in the Plant, or “As-Built”)
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2. Configuration Management Strate

« How the capture and maintenance of CM information
impacts and determines NPP safety and performance

« How virtually every NPP process, organization and

NPP Design

process can affect the integrity of CM

and

Operation

e The best sources and methods to capture, validate,

Capture utilize and maintain CM data
and Use

6
1" lllEa P E s



| | I I | I : Engineering IT & VR solutions based on International Standards, PartDB

2. CM Strategy - Loss of CM Equilibrium

Plant Design Basis

Equipment and Parts are
Physical Plant not updated to FCI.
Equipment . Caysed by.poor
Engineering Design Change
or Procurement/BoM
systems

Plant Documentation
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2. CM Strategy - Loss of CM Equilibrium

Plant Design Basis

Equipment and/or Parts are not selected to
support the design basis and requirements.

Caused by poor Engineering Design Change
or poorly maintained design basis. Also,
misunderstanding of Design Requirements

Physical Plant

. Plant Documentation
Equipment

Il FEr PR gt ¢



| | 1" I | I : Engineering IT & VR solutions based on International Standards, PartDB

2. CM Strategy - Loss of CM Equilibrium

Plant Design Basis

NPP Design Basis is not reflected in FCI.
Caused by Engineering Design Change
errors, poor communication, or
misunderstanding of Design Requirements

Physical Plant

. Plant Documentation
Equipment
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3. CM Processes

IMS Processes
Procedures
Interfaces

Organization

Knowledge and
FCI Capture

PartDB Co.l.ta

Engineering IT & VR solutions based on International Standards, PartDB

Engineering
Design Change
and
Requirements

Materials,
Procurement
and BoM/Parts

Work
Management
and
Components

Operations and
Equipment lIne-
up
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4. CM Lifecycle

Equipment Number
Design Basis
Equipment T o Document x-Reference Document ID
DeSign DesignSpedifications Equipment X-Reference
Parts x-Reference
Revision History

Documents ____~_-————'—’—'—’ Controlled Digtribution

Design BasisDocuments
Equipment Update
Design Changes —————% procurement and Purchasing
Affected Document Update Equipment ID
Instaliaion Work Orders Documents Required

Work Orders Parts Used/Returned

\’ Maintenance History
Common Cause/Failure Modes

Operation Purchasing ST Equipment ID

Q-Level & Part Stock Code
Parts Qualification

Materials Part Identification
Equipment to Make/Model

DecommiSSion Billsof Materia (B0M)

Receipt QC/Tedti
Records ptQC/Testing

\ Inventory/Safety Stock

Operating Records/History
Superseded/Replaced Documents

Start Up

n
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4. CM Lifecycle

/ _______________________________ ™~
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DESIGN CHNAGE ENGINEERING AND HANDOVER

WORK MANAGEMENT AND INSPECTION/SURVEILLANCES

MATERIALS, PARTS, PROCUREMENT AND SUPPLY CHAIN

EXTERNAL VENDOR/SUPPLIER CM

OPERATION/MAINTENANCE CONTRACTORS

NPP PROCESSES

DECOMMIS SIONING
ORGANISATION

INTERNATIONAL ORGANISATIONS (IAEA, EPRI, WANO)

QUALIFICATION AND TRAINING

CONFIGURATION MANAGEMENT AND CMIS SUPERVISION
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NPP PROGRAMS AND REGULATORY COMPLIANCE
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PRACTICES
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DESIGN BASIS/MARGIN MANAGEMENT
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4. CM Lifecycle

Pre-Design &
Licensing

Selection of
EPC

Decommission

NPP CM Lifecycle

FCI Review/Revision

License .
. . Design
Renewal/LTO Master Equipment List
Design Basis Reconstitution
Design Requirements
: Construction &
Operation .
Re-Design
Test/Startup
IPartDB 13
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4. CM Lifecycle

Retain EPC
and Owner’s
Engineer

LTO and
License
Turnover Extension

and Decision
Startup

Design Knowledge R Design Basis LTO_
Restore? Operation

Transfer and Vendor outage
Knowledge Operation

-Basis Reconstitution
Emmissioning (if
required)

STAGE 1 STAGE 2 ’ STAGE 3 STAGE 4
National Nuclear Program Design and Power Operation/Life Extension Decommission
and Investment Decision Construction .

Configuration Management integrity (equilibrium) over the NPP

Lifecycle. Note plant lifecycle stages and inflection points where

potential for configuration and design basis loss, and subsequent
design basis reconstitution, is greatest
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"l RS <o



Engineering IT & VR solutions based on International Standards, PartDB

4. CM Lifecycle

LTO and Life

Design and Turnkey Operation Owner-Controlled

Construction

1975 — 1982

1" lllEa P E s

Westinghouse and

transfer. PIM not
considered
necessary.

1982 — 1991

Operation

Recognition of Plant
Information Model as key
element of data and knowledge
management

1991 — 2005 + SG Replacement

15

Extension

»  Westinghouse Gilbert design More internal contracting File application for
and Gilbert control and Expansion of suppliers to life extension with
Design engineering AREVA and others Regulatoriawarded

e Local Design Changes Development of information, 2010 for 20 years.
subcontractors mar_waged as CM and knowledge capture IT Continue to prove

«  High tacit KM: projects systems for design basis. auclear excellence,
Almost no Low level of Owner Establishment of Engineering competence and
— design control, organization at Krsko NPP to knowledge
knowledge competency manage design changes. management.
transfer system g Self-managed Steam Generator Develop MIS 2.0
or PIM Design Knowledge Replacement with Oracle ERP

and higher PIM
compliance for ISO-
15926, STEP, etc.

2005 - 2030
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5. CM Systems & IT - The "Big 5" Functionality

« Identify NPP SSC's

MaSter  Equipment Design
Materials . . « Determinants
Management E q ul p men t L I St « Cross-References
Catalog ID
Q-Level

D « Identify FCI
ocu ment « Control Revision & Distribution

« ECC and Equipment Cross-Reference

Control

« Document Design Basis

Master Equipment
List
Equipment ID

@ Engineering

« Control Changes to SSC's
 FClI Revision equilibrium with MEL

c:ngi"egring I Work Management Ch C t | « Control of Design Basis and Requirements
ange Contro Work Order ange ontro « Control BoM (with Procurement)
Modification . Number

Number

« Identify correct SSC for Work

@ @ Work « Qualified parts according to BoM
Document Control

« Correct Process and Procedures
Document Number Management
Sheet
Revision

Materials + Match Make/Model to SSC

« Reconcile Stocks to BoM and Equipment

M an ag ement « Qualification of Parts to Equipment Location

« Safe Equipment Air/Power Supply Isolation
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I(F) & & | b



I | m I I I : Engineering IT & VR solutions based on International Standards, PartDB

6. KPMIS — Krsko NPP

Krsko NPP realized, after 10 years, that:

Other configuration information, such as design basis and even bills of material and parts, did not exist.

17
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6. KPMIS - Data Acquisition & re-establishment of the Design Basis

Design Basis
Reconstitution

Develop Cross- Develop CM
Refs Program & Plan

Capture Key
Data for MEL
and FCl

Populate
Databases

|dentify Design
CENH

Scope and Data

Decisions
Documents

Documents & Determine MEL
Data & SSC's
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6. KPMIS - Steam Generator Reglacement

Steam Generator Replacement

* Replacement of 18 year-old Units

+ $120M Program

Preparation and Manufacture

« 18-24 months engineering and planning
« New Steam Generator fabrication and design transfer

« Virtually every system reviewed for power recovery/uprate (10%-15%)

Installation of Steam Generators

« Removal and Replacement of Steam Generators over 60-Day Extended Outage

« Configuration, MEL, Design Basis and KPMIS Updated from Field Change and Test Data

CM and IT Systems

« KPMIS provided complete MEL, FCI and Design Basis

 Engineering Design Packages and progress tracked in KPMIS
« CM and IT support for Vendors and Subcontractors praised for CM speeding up work, quality
e Licensing work expedited by KPMIS

19
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6. KPMIS - IT Architecture and Technolo

Engineering IT & VR solutions based on International Standards, PartDB

Krsko Plant Management Information System

Oracle

@ PROD E-Business Suite

N Navigator v B2 Fawrites v Diagnostics Home Logout Preferences Help Personalize Page

Enterpris

Oracle Appllcal\orﬁ Home Page > Worklist for URBIC, DUSAN
More Inf Requested: ECO 24599.0 tipa INVALID ECO za dodelitev 100301 preko delovni nalog [Work Order]: 58572 (11000-HTR) O tware
Personalize "Notification Details Function”
Personalize "Notification Details Attributes” e Ove r
Personalize Table Layout: (leftTable Personalize Stack Layout: (rightStack]
From KUNEJ, ANDRE] Personalize Table Layout: (rightTable
To URBK, DUSAN H P U X

Sent 28.01.2015 09:01:58
D 1019329

ECO
Splosni podatki

Izvorni dokument R H = niza H P E t 1
Tip ECO (OPOZORILNI AEIM odstopanje od projektnih oz. izvedbenih podatkov n e r p rl S
ECO 24559.0

Povezava ECO BI report

ECO Iniciator URBIC, DUSAN (14796)

Referentni dokument ar Ware e

Datum priprave 28.01.2015

ECO pri / ECO inZenir UREIC, DUSAN (14796)

Komentar na ECO izvornem dokumentu NEVELJAVEN ECO! Na MECL lokacijo z neznano vgrajeno izvedbo je bil dodelien material 100301.

Povezava Povezava na disgrame doloctve: Tip ECO, ECO Planer, PCF Planer S e rVe r S etWO r
Status ECO Cancelled

Referentni EEW

MECL data
MECL Location: 11000-HTR System: AF Description: MOTOR HEATER Cat: HTR.. MECL Equipment Cat. Description: Heater Asset Group: HEATER Criticality: ©C1 Owning Department:
TO.VZEL CCF No/Rev/Status: CCRI0023910 (1 - APP)
MECL - Determinants GENERAL
n Type: 2 Euulument Tvue s Euulument DB[ID|U’IE E Status: ACTIVE Buiding: 1B Buiding Flev: 100.30 Room: 007 Equp Elev: 101.5 MCB Item: NfA Safety Related: YES SCM ra C e
one: 7 Q List: YES EX. Zone: NO RWP: NO P/S: § BOP/NSSS: B Append 70 2 NUV: 7 Tech Spac: NO AMP: NO RB Integrity: NO'

Physical Tmln ? Digital Equ m.-*;ht ?
Determinants ELEC

IEEE: 1E Elect Train: A F
Incomplete Vendor Info

ce: 2 RG-1.97: 2 Styk: 2 Voks: 110 Amps: ? Freq: 50 HP/KW: 2 Phase: 1

B W: ? : 1 Wire Mark: ? Range From: 2 Range 3 OM: 2 E RP KPM/S
7 SPIN: ASLINSBE Vendor: WESTINGHOUSE CO, PITTS-W121-0 Mar1/ - 7 Purchase Order No: 13-KRA-155 500 7 Instl. Year.: 1979
Process Range UOM: ? Input Range u UOM: ? Output Range From: ? Output Range To: ? Output Range ( E B S)
s ?

Card Loc: NfA PIS Address: 7 Instru. ‘:em Type:

Sample KPMIS system user interface. Major equipment
list (MEL) and detailed determinent information
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7. Conclusions

One of the ways nuclear power plants ensure safety and viability is to
maintain a Configuration Management (CM) program.

Such a program impacts virtually all business activities in operating a
nuclear plant.

The Krsko NPP has effective internal methods for controlling plant
maintenance and its configuration management activity.

NPP Krsko has reviewed KPMIS replacement technology, such as
Ventyx Asset suite and other commercial off the shelf (COTS) products
compatible with Oracle database products, but has not, to date,
announced any significant changes to the KPMIS program.
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Thank You.

http://www.partdb.com
+82-42-862-9226

Kyungik.an@partdb.com
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