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i Approach to Maintenance Optimization

Maintenance optimization is part of the “Innovation of Maintenance Management” initiative.
Related activities include:

» To put RCM and CBM technologies on a firm footing;

» To streamline individual jobs through the TPM activity, including to shorten planned
outage duration;

> To build new maintenance processes for integrally managing MA activities and introduce
EAM as the tool to use.

The aim is:
» “To maximize plant performance” , while
» “Ensuring continued safe and stable operation of the lkata Power Station

Mission of the Overall MA work Specific approach
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(MA: maintenance)




i Construction of New Maintenance Processes

Designed new maintenance processes for the maintenance management at the Ikata NPS,
using the SNPM (Standard Nuclear Performance Model used in the U.S.) as a guide.

Performed Fit & Gap analysis comparing the new maintenance processes with the standard
functions of the EAM package software, to determine the scope of functions to be
developed (system design).

Design of new MA processes

Work Style

Vision of Nuclear
Power Div.

Input & Requirements

» Work sharing within group companies

Requirements

» Compliance to Japanese regulations
» Align with the quality management system|

Reference Model

» US Standard Nuclear Performance Model

(SNPM) - AP-913, AP-928, etc

System Design

EAM System design

&

Design

> Develop functions and interfaces

Implementation

Business Rules

» Update the Internal procedures
» System operation rules, manuals

Data

> Transfer and organize from legacy systems

w Maintenance Processes and the Role of Shikoku EPCO and Its Subsidiaries
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“Equip diagnosis”

[Work planning ]
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MA: maintenance,
mgr: manager,

mgmt: management,
imprvmt: improvement,
equip: equipment

Implelinentatlon

Shikoku EPCO mainly manages company’s maintenance programs, while the subsidiaries are
mainly responsible for controlling fieldwork tasks and plans.

Imprvmt
(Action)

Imprvmt process

Continually revises

MA programs
Evaluation

t (Check)

Evaluation process

Evaluates equip
condition -

Data collection
Operating records

procedures, etc.

Implementation process

tags, etc.
* Work records, man hrs, etc.

Identi Screening Inspection/diagnosis
L fies >
| > tasks meeting Procurement mgmt | | | records
Failure info/repair
~ records
(MA techniques overall
review meeting)
Z 3
Work Work Sorts out
:il:n > S(iil::;du —» execut |—p M'ID\OtSt-t — comp inspection/diagnosis/
9 ion es letion repair records
Imprvmt process Evaluation process
Continually Evaluates work done
7 * Work procedures, clearance
revises work < P! 4_

Shikoku EPCO

Do)

Subsidiaries
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i The Aim of EAM Systems and the Activities Covered

[EAM and Its Peripheral Systems Complementing the EAM]

Tools that help make decisions on MA and introduce promptness and
transparency into MA activities through integration of information on
plant equipment control and maintenance management; the goal is to
successfully putting the new business processes into practice.

etc.

[Major Activities Covered by the Systems]
(1) Work management including work planning, work execution, and reporting

(2) Maintenance planning such as making plans for inspection and reviewing
inspection intervals

(3) Equip control including control of equip specifications and MA records

(4) Management of documents such as design drawings, analysis reports, and job
records

(5) Budget control that controls costs, work breakdown structure, and others

(6) Inventory/procurement management that controls data on materials and other
inventory, information on vendors, purchase orders, acceptance of deliveries,

(MA-maintenance; equip-equipment)

i Activities Covered by EAM (Outline)

Peripheral Integrated Maintenance Management System (EAM) Ii
systems
(1) Work management (2) Maintenance plans
Plan Action ACTION
mgr(:zeg:int Work plan « . Work Review and revise inspection
9 (Planned outage/OLM improvement criteria/intervals, outage schedule, and
1 f OLM plan
Plant System Work execution Work record 4
info control Do Check
Work execution CHECK v
(3) Equipment control I Engineering analysis and evaluation
4)Document M_aintenancg techn.iques database o Reliability analysis and evaluation (RCM)
management Information on equip, design, and - Equip diagnostic analysis and evaluation
maintenance techniques (CBM)
1 0 Schedule analysis and evaluation
(5) Budget control 0 Man-hour analysis and evaluation
- } 0 Failure analysis and evaluation
ERP Mid-and long-term plans; annual Plant lif t et
business management plan U Flantlite management, etc.
(6)Inventory / procurement
management I
Info on materials, other inventory , and
purchase orders
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Expected Benefits from EAM Introduction

»Establishes the PDCA cycle for MA activities
»Visualizes MA activities (transparency)
»Enhances efficiency of MA activities

Specific Advantages

MA data collected and accumulated can be made “visible” in the form of KPIs (Key
Performance Indicators) and properly incorporated in the planning of MA activities. This
facilitates continuous improvement through the rotation of PDCA cycle.

Information such as equipment deficiencies can be shared speedily by all the relevant
parties, contributing to enhancing transparency.

MA activities can be “visualized” by electronically implementing Plan-Do-Check-Action.
This allows us to review the progress of various activities easily and reliably and realize
improved maintenance processes.

A huge amount of data related to MA can be processed with no QC-related problems,
allowing for swift and reliable application of RCM, CBM, and other MA techniques.

Procurement-related information such as that on materials and other inventory used for
MA tasks, purchase orders, and acceptance of deliveries is cross-linked between the
EAM and the ERP Systems, enabling integrated management of information on
budgeted and actual expenditures.

1

-Control of Routine Inspection-
An example Screen View from EAM Operation (1) Menu Screen
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1. : Redniesease flaanig) for MA tasks
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%IannM&%ﬁegﬁH%Pgﬁ%ng MA orders (MA Request Sheets);
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| *POI — (mandatory) periodic outage inspection
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An Example Screen View from EAM Operation
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(2) A List of MA Tasks Requested

(KN ENENE=YE v eSOz (Bl | =l

EE=AER LT R oA [2-H Sta [HEREIRMT [EEETEFREREE  [PG IR ETEElt [1&zH
o | v A 110021650 CIgRIO0SEBIER 0T el SIN.Z = I 14417125 2008/03/14
] @oo | v A 110021680 €l 2 N ) bR SIN 1 154 ZR 1361511 2008/04/15
g v 110021681 EIFL S 7 -hat b SIN_1 154 ZE 13613111 2008/04/15
T oo v M 110021682 RIS AR S 1ki1EE b SIN1 =i ZR 1315111 2005/04/15
, @co | v A 110021683 €l 2R N =t s v b SN2 154 ZR 1361511 200804415
" locg v W 110021684 Lt RV IRk 3o by SIN.3 T il 14411125 2005/04/15
T oo v 110021720 LG Tz el s FE SIN_Z e R 13150 2008./06,/102
oo v A 110021740 RIS BB S thikeE b SIN 2 b=t ZR 13615111 2008/06/04
T oo v M 110021760 IR EETE Tk prey SIN_1 T il 14411125 2008/06/12
oo bl 110021770 R ERCamp EREA R Eig SIN2 b=y bl 14411131 2003./08/04
lop v M 110021780 [EIRIO0 St pre) SIN1 =it N 10214121 2008/06/18

Presents the names of the MA tasks for
which MA Request Sheets have been

issued.

An Example Screen View from EAM Operation

(3) Approval on MA Request
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A finder enters information on the
equipment condition and requests

for a maintenance action.
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An Example Screen View from EAM Operation
(4) Determination of Nonconformity
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higher priority, ordinary, tool pouch);
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An Example Screen View from EAM Operation
(5) Approval on Checking/Inspection
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An Example Screen View from EAM Operation
(6) Inspection Results
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An Example Screen View from EAM Operation
(7) Tasks ldentified as Necessary by Inspection
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An Example Screen View from EAM Operation
(8) Evaluation Based on the Checking/lnspection
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Enter information derived from
checking/ inspection (e.g.,
corrective action required)

An Example Screen View from EAM Operation

(92 Evaluation Based on the Checking/inspection
Cross-reference to attached drawings and others)
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An Example Screen View from EAM Operation
(10) Continuation to the Succeeding Activities

An event occurreq‘:> Discussion on |:> Putting the discussion
how to remedy results into effect
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i Actions into the Future

Planned Strategy

= The EAM Systems provide a mechanism that allows for continuous improvement
of MA activities through the implementation of the PDCA cycle (e.g., facilitates
visualization of activities and utilization of accumulated information).

— By fully utilizing this mechanism, we will pursue improved and optimized MA
programs, accumulate knowledge, and share it among all relevant parties,
aiming at further innovation in MA.

Specific Activities

» Make efforts at putting new MA processes on a firm footing;
» Introduce KPIs and improve MA activities;

m  Continuously implement PDCA for new MA activities derived from the
new MA programs.

— Successively apply continuous improvement efforts by rotating the
PDCA cycle through the use of EAM.
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i Design Concept of Key Performance Indicators (KPlIs)

New MA Processes
Design policy

Vision of
Nuclear Power

Implementation (Do)

Regulatory action

Safety indicators
required for
NPPs by gov

Designing of KPls

Result indicators
(process level)

Pls for thé effect of
each process (Level 0)

Pls within each process
(Level 1)

\ }Leading indicators
A

Pls at task level (Level 2) (task |eve|)

Category of new business processes
NU-ER Equipment reliability
NU-LP Loss prevention
NU-WM Work management
NUms | EGTeTy eterils
NUoH | Centouratien

We pan to review our key performance indicators by, for example, studying good
example cases, to achieve the vision of the Nuclear Power Division.
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