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MODULE 3

CONFIGURATION
MANAGEMENT




MODULE 3 OBJECTIVE
I EEENREE)
m To understand what configuration
management is.
m To appreciate why it is required.
m To examine how it is achieved.

® To understand the consequence of not
achieving configuration control.
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MODULE 3 MAIN TOPICS
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m Examination of configuration management
m AECB Operating license

m Operator must demonstrate compliance

w Implications of plant changes

m Engineering related documents




MODULE 3 MAIN TOPICS
N EREEER

s Operational items

m Technical support

® Engineering support

m Consequence of inadequate configuration
control

Canfovratinn Manacement




WHAT IS CONFIGURATION

MANAGEMENT
1 1 ] 1 | | ]|

® Managed process to ensure nuclear plant
operation always meets design intent

m Control of all
- design documents
- operating & maintenance doc.
- staff capability
- business process
- materials




WHY IS CONFIGURATION
MANAGEMENT REQUIRED
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m Safeguard public interest
m Safeguard corporate investment




SAFEGUARD PUBLIC
INTERESTS
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m Obtain ‘operating license’ from the AECB
by demonstrating :
" satisfactory:

— Design

— Material selection
— Construction

— Commission

— Operation




SAFEGUARD PUBLIC

INTERESTS
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» Demonstrate that the design intent;

2Rl

— Protects the pubiic
— Plant operation meets design intent
m Operating license issued providing:
— Capable staff
— Satisfactory business procedures
— Use qualified materials
— Manage modification & changes to plant
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OPS LICENSE MANAGING OPERATIONS
i AND MAINTENANCE
| STATION QA MANUAL
_ OPERATION POLICIES & PRINCIPLES ]....ﬁ (t
.
DESIGN OPERATING MAINTENANCE TRAINING
MANUAL INSTRUCTIONS PROCEDURES MANUALS
1 I l
SYSTEM ANAL] [RELIABILITY MAINTENANCE]| [
& REPORTS TESTING PRO. CALL-UP PROGRAMS
I I__I___
DRAWINGS SPEC | |WORK WORK KILL
CALIBRATIONS PROTECTION PROTECTION EVELOPMENT
EQUTP- LIMITS ROUTINE WORK REQUEST] | SKILL
COMPONENT LIMITS} | \ONITORING| |& WORK DONE | | RETENTION
SPARE PARTS




AECB (CANADA)
REGULATIONS
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m Protect personnel and public radiation dose
m Transportation of radioactive material

| Instzllation of:
— Nuclear Power Plants
- Medical Facilities
— Mining Operations

Coanfimieation Manarement
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REACTOR OFPERATING LICENGE
NO. 13/90

DARLINGTON NUCLEAR GENFRATING STATION ‘i’, UN]IT 2

The Atomic Saergy Control Board harebdy tuthorizes Ontarie Hydro to
operate Darlington Nuclear GCenerating Statiom "A', Unie 2,
{hareinafter called "the nuclear facility"), located on the shore
aof Laks Oatario. The site liss in the Towmship of Darlington now
in the Town of Hewcestla in the Regional Municipality of Durhaa,
in the Province of Ontario. The nuclear facility is butilt on
thoss portions of Lots 18 to 24 inclusive and those portions of
tha road allowances betwsan Lots 18 and 19, Lots 20 and 21, Lots
22 and 23 and that portion of the road slliovasce batwvesn Lots 24
and 23 dasignated as Parts 1 and I on Refsrance Plan 1UR74M in the
Broken Front Concassion. The gensral arzrsngessat for the sucleac
facility is shown on Ontarioc 8ydro layouwt drawing MKY) DOH 10220
1001 Rav, 9. Watar lo*s were slsc obtained to reclaim land from
Lake Ontaric and to construct tha watar intake and cutfoll tunnels
snd the sudmerged effluent pipe, as sthowm on Oataria Bydro layout
draving NX38 DOB 10220 1002 Rev. 4. The site is entirely ewmed by
Ontarie Bydro azcapt for the Cunsdian Matioral Railway corridor.

The nuciear facility is fucthar deseribed int

£5) the rsport prapared by Ontaric Rydro entitled
“Derlington Censrating Station ‘A’ Safaty Repcet” .
detad March 1978 as mmandsd Kareh 1949 (harainafter
teferred to as the "Safety Report™), and

{b) tha documents refarred to in Ontario Nydro'a
application for this licence antitled "Darlington
NGS Application for Operating Licsnce for Umit 2"
subnitted under cover of a letter from
Mr. N.L. Austman to Mr. G.R., 3chvarz dated April
27, 1988, and a1 re7ined in & letter from
Mr. B.L, Austman to Dr. C.B. Parsons dated
October 13, 1989.

Tha oparstion of the mucluar facility is subject to the condiiions
specified in Attechments A.A.and A.3 to this licencs, with which
Oataris Eydto shall comply.
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- ATTACHMENTS "A.A" TO LICENCE NO. 13/90
FOR_DARLINGTON NUCLEAR GENERATING STATION 'A', INIT 2 -
CONDITIONS GOVERNING OPERATION OF THE WUCLEAR FACILITY

GENERAL REQUIRDMENTS

A.A.1 Operation of tha nuclear facility shall be governsd by and bs in
sccordance with the document entitled "“Opersting Policlies and
Principles”, D-SI-1.18 Rev. 8 dated 89-12-05, and prepared by
Ontario Hydro, and the document entitled "Radisiion Protection
Ragulstions Part 1" as last amended {n Tabruary 1988 (Rev.)) and
prepered by Ontaric Hydro; these documents shall not be amended
except on the written instruction of or with the prior vritten
approval of the Atomic Energy Control Boaréd, herelnafter referred to
a3 "the Board".

- AAL2 Measures to snsure the physical security of fissionable and
prescribed sudstances, and the nuclesr facility, shall be maintained

to the sstisfactiun of tha Board.

A.AL3 £} Only psrsonnel approved in writing by the Board shsll act as
Station Nanager, Production Menagar, Technical Manager (1f
dalegeted authority of Statiea Mansger), Ssnior Health
Physicist, Shift Supervisor, Shift Opacating Supervisor, or
Reactor First Opecator at the nuclesr facility; -

11) thece shall da in sttendance st 21l times sufficient qualified
pervennal to ensure the safe operation of the nuclear Eactlity.
The otoff complement shall be as apseified in the Statfon
Referance Plan docusent sntitled Station Shift Cosplements
D-SRP-1.27-3 dated 14 Novembar 1989, and prepsred by Ontario
Rydro. ZRrcept as otharvise approved in writing by the Board,
thers shall be in the nuclear facility st all timeo st laast
two Resctor First Operators, oue unit 0 Fira”. Operator and ¢ne
Shift Supervisor. At 3ll times there shull be in tha control
room & pinimw of ons person vho har bean suthorired {n wziting
by the Board and vho {s qualified to oparzte the ccntrols
unless, !n the judgement of the sanior operations person at the
nuclear Zaciliity, the hazard to psrsonnsl would be unvacrantad,
in vhich case the reacteors shall be placed in an assured
shutdovn and safs condition;

111) subfect to condition A.A.2 i) and 11), the staffing and
organization of the nucleszr facility shall be in sccordsnce
with the Statfon Reference Plan dacument entitled Station
Pattern D-SRP-0.01-6 dated § July 198%, end prapared by
Ontarie fiydro. Significant changes in staffing and
orgenizction shall be reported to the Roard at least 30 warking
daya peior to baing. implapented.apd chaii require prior wvritten
spproval of the Board.

Daritngten NGS A" Licence No. 13790

Amendzent: O
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A.A.4

AAS

A.A.6

A.A7
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AL9

AALND

The nuclesar facllity radiation emsrgency procsdures shall be
governad by and be in sccordance vith tha document entitled
Darlington NGS Radlaticn Emergency Procedures, NEIS-OK-0-09071.5
Rev. O issusd October 3, 1989. Significant soendmsnts to this
document shall raquire prior written approval of the Board.

These procedutes and the srrangsmants vith authoritles beyond the
auclear faeility property shall be raviewved at lesst snnually by
Ontario Sydro and a report of such zaviews shall be subaltted to the
Board pursuant to condition A.A.11 of this licence.

8) The total fission powsr from tha reactor fusl shall not exceed
the lesser of 2776 wegavatts or thet rejuiced to achieve
saximus wlectrical pover output under stasdy-siats oparating
conditions.

b) Under stesdy-state operating conditions the total thersal powar
to the primary coolant shall not excesd the folloving values:

1) 6.8 wegavatta (thermal) from any one fuel channal,
11) 1035 kilovatts (thermal) frow sny one fusl bundie.

The trip setpeints in Shutdown Systes No. 1 and Shutdown System
No. 2 shall be muintained at valuaz approved in writing by the
Boacd. .

The tate of release of prascribed subdstances from the nuclesr
facility shall be monitored and controlled and soch relessss shail
not exceed the limits identified in the document sntitled "The
Derived Emissien Limits of Radionuclides in the Alrborne and Liquisd
Effluents fros Darlington Nuclesr Canersting Stacioa ‘A, 58D-88-1",
and prepared by Ontario Hydro. Notwithetanding ibs abova; the
liquid relesses shall not excesd the Ligquid Derived Eniszsion Limlcs
given in Mz, H.L. Austman’s Jetter to Me. G.R. Schwarz, dated

Juns 16, 1938. Chsnges to thess docusents shell requirs prior
writtien spproval of tha Boerd. )

Subject to ths conditions of thism licence, sll lavs of gensral
applicstion in the Province of Ontsrle are applicebla to and tn
tespect of the nuclear facility and must be complied with, axcept to
the extent that such laws are in conflict vith any spplicable
federal statute or sny order, rule orf regulation made tharsundar.

Ownership and coatrol shell be maintained by Oncaric Rydro #nd ne
usa shall be made, vithout prior written approval of the Boscd, of
any lsnd within the Rzclusion Zone referred to im tho Safsty Raport
that is ovnad by Ontario Eydro as of the date of this licence, ang
within 914 matres of any reactor building, ’

Persons sppointed under Section I2 of the Atomic Ensrgy Coatrol
Regulations shall at all ressonable-timgs be provided access to the
nuclear facility and to all plans, druvings, documents and records
partaining to the design, construction, testing and oparation of the
nuclear fscility. .

Darlington NG5S ‘A" Licenca No. 13/90
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A.A.13

k8

Maintenance st the nuclesr facility shall be of such s standard
that, in the opinlon of the Board, the raliability and effectiveness
of all squipwent and systams as cleimed in the Safaty Report and the
documents listed in the application are sysured. Any significant
changes to ths maintansnce program for the nuclear factlity outlined
in Ststion Reference Plan D-SRP-1.08-2 dated 1 Saptambder 1089
approved by tha Board prior te thelr implemantation.

Operstions, reports, tests, inspections, anslyses, modifications, or
procedural changes requested by the Board are to be completed
sxpeditioualy.

BExcept as otherwise directed in writing by the Beard, all systeas
shall be tested at a freguency sufficient in the epinfon of the
Board to substsntiste the reliability claimed or (mplied in the
Safety Report or in the documents listed iIn the spplication.

JOR_Pi APPROVAL OF DESIGN

HEDIFICATION OFERATIO ES
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A.A.15

A.A.16

AT

Except with the pricc weitten appraval of the Beard, no change which
would render inaccurata the deseriptions and analyses in tha Safety

Report and in tha documents listed in the application shall bz made

te the resctor Shutdown Systens No. 1, Shutdown Sysirm MNo. 2, the
contslnment system, the emergeacy =ore cooling system or sssoclated

systens nacessary for the proper opavstion of these svstems,

Except with the prior veittea approval of the Board, no change shall
be made in any equipsent or precedure that ceuld result In possible
hazards different in nature or greater im probability and magnitude
than those ststad or implied in the Safety Report and in decuments

ilsted in the application.

Excent with the prior written approval of the Board, no action shall
be taken which will interfers vith the opsration of equipwent
instalied by or on behalf of ths Internaticnsl /tomic Energy Agency,
nor shall changes be mads to any aspect of tha slursga and handling
of fusl or in equipaent or procedures which could affect the
safeguarding of tha nucleazr fecllity,

Mo fusl shall be loaded into & reactor unlecs the fuel design has
buen spproved by the Board.

REPORTING REUINBENTS

A.ANE

Zxeapt with prior vritten approval of the Board, the description of
tha facility in the Jsfety Report shall be tavieved end brought up
to date at laast once in any three year Deriod during the oparating
11fe of the nuclear fucility to reflect all design changas corried
cut to date. Changes to tha description of the facillity shall
require the approval of the Board. The ssfuly analysss for the

facility shall be revieved and brought up te dste in accordance with ™

a schedyla approved by the Doard.
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AA.19

A.A.20

AA.21

Reports shall ba sads prosptly to tha Bosrd of:

1)

1)

111)

iv})

v)

vi)

vii)

any degradation, veakening or ineiplent failure of components
or aystems vhosa faflure would constitute or significantly
fnoreass the probability of & hazard to the haslth and safety
of the public or the nuclear facility oparating staff;

inforsation revealing that lnformation in the Safety Report and
in docusents listed in the application is insccurats or

incomplate;

a hezerd ditferent in mature or grester in probability or
magnituds than previcusly represented to tha Board to ba
associated with the oparation of the nucles:z Zacility:

any attespted or actusl bruaches of security, any threats, and
any attespted or sctual acte of sabotage;

actusl or impending instances of industrial disputas or civil
damonstrations which could affect Lha safety or security of the
ouclear facility;

any fsllure of equipment of procedures which led to any .
datectabls fusl railure or stctistically significant relesse of
prescribed substancss from ths mucleay facility, or vhich, in
the abssnce of Shutdown System No. 1, Shutdown Systes No. 1,
the containment s7stss or the emargsacy core coaling systea
could hava led to such failure or ralenss;

any fallure of Shutdoun System No. 1, Shutdown System Ho. 2,
the contajneant system ¢r the emargency cors cooling systes
vhich did or could prevent tha systom frow performing in
socordance with the Safety Report and (M locuwents ligrad in

the spplications

viii)any coincident or causally-connectad fallure of two oz mors

ix)

parta vf Shutdown Systasm No. 1, Shutdewn Svstem No. 2, the
containment systam or the emergency cors cooling system

zny event which constitutes or revesis a viclation of the
conditions of this licencs, the Physical Security Regulations
or the Atomle Energy Control Regulations.

Reporta shsll b3 mads prowptly ts the Meard of any unusval
cccurrance or saries of occurrences which led, might have led, or
might laad to any person receiving a dose of lonising radistion
exceeding the doses prascribed in Scheduls II of the Atosio Ensrgy
Control Regulations for that parsom. .

Modificatione to fusl or equipment and significant changes in
oparating procedurss~shall bs raported to the Board at least sach

calendar quarter. .. TR

Darlinaton NG5 'A' Licence Na. 13/90
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A.A.2)
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Reviev reports concerning tha oparation and maintansnes of the
nuclear facility, including changes in perscnnel and procedurss,
modifications of equipbent, any occutrence vhich increassd or could
have increased the tisk to persons, release of prescribed
substances, radiation fialds, personnsl radlation exposures,
avargency procedures (mantioned in condition A.A.4 of this 1ljcencs),
& list of a1l completsd rsactor trips from high and low prver,
events reported under conditions A.A.19, A.A.20 and A.4. 2] of this
licence, an svaluation of the results of any testing program
(ventioned in condition A.A.1] of thie iicence) and the acquisition
and transfer of prescribed substances shail be cent to the Board at
cegular Intervals acceptadle to tha Board. Such reports covering
the preceding calendar year shsll ba submitted by the lot day of

Mazch of sach ysar.

A report of tha estimated pepulation exposure for the preceding
cslendar year shall be wubmitced by the lst day of May of cach year.

REQUIREMENTS FOR RECORD KEERFING:

A.A. 24

ALA.25

Adequats recards shali be kept ol operation, maintensnce, tsst
results, pesriodic inspections, sny occurrence vhich Increased or
could hava increcsed tha risk to persons, parsonnel rvsdiation
exposures, prescribed substances releasad froa the nuclear facility,
and disposition of presczibed substances to desonstrrts coxpliance
witk the Atomic Energy Control Regulatiocns and this licence.

A register of all current docupentation relevent to the ilcensing of

the nuclasr facility shall be established and msintzined by Ontario
Hydre to the satlsfaction of the Boatd.

- amy

Nerlinetan NGS TA! Licancs No. (3790
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ATTACIRMENT "A.B" 70 LICENCE NO. 13/90

FOR_DARLINGTON TING ON °*A', UdIT 2

CONDITIONS GOVERNING THR OPERATION OF THE STATION

A.B.1  The containment snvelope shall be as described in letters dated
Dcteber 20, 1989 and October 24, 1989 from #r. J. McCredle to
Dr. C.B. Patsons as “stage 1" containment except ss otherviss
approved in writing by the Board.

A2 Ths Zmergency Pilrered Alr Discharga Systam shall be operated only
in accordance with procedurss which have received prior spproval of

the Board.

A.B.3 Ths opersting requirecents for the special safety systems shail
accord with the Board's Consultative Documents (7, C8 and C9, all
dated May 21, 1982 (Rev. 1), except as otherwisa approved by the

doard.

A.B.4 An Operations quelity assursnce program shall bs established to
cover both combigsioning and aperations activities and approved by

the Board. .

AB.S The folloving opurations in Unir 2 sre prohibited withoul prior
vritten spproval of the Board!

a) FPhase C comissioning up to & rescter povar lavel of 40I of
full power {total thermal pover from the fuel not to exceed
1590 MW} ‘

%) Phace C commissioning up to § reactor power consisteit
with meximun alectricel pover output.

e} On-pover refuelling or fusl shuffling.

A.8.8 Measures for the applicstion of safegusrds in connaction with the
Treaty on the Non-Prolifaration of Nuclear Weapons shall be
vainteined by the licenses to the satisfaction of the doard.

AD7 BExcapt with prior written approval of the Board opwration with less
than four primary heat transport pumps ls prokidited sbove i1 full

povar,

Darlington ¥G§ ‘A’ Licence Ne. 13790
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ATTAC.IMENT “p'"' TO LICENCE MNO. 13/99
FOR_DARLINGTON NUCLEAR GCENERATING STATION 'A'

C GOVERNING oM, POSSESSION
8 OF FISSIONABLE AND P SUBST.
Genstal Requjrasents
3.1 Possession of flssionable substances is restricted to those listed

in the sttached Scheduls 1.
A2 Personnel supacvising operations ilavelving flssicnabla and

preseribed substances shall have been trained in tha fundamentsels of
radlation protection and criticality control.

Physical Sscurity Reguiraments .

33 Access to fissionsble and preecribed substances shall be controlled
and restricted to those authorized dy Ontaric Hydre or by the Bosrd. -

Requitements for Transfer

B.A Transfers of prescribed substances in Canada shall be made erly to
persons vho have previcusly agraud to the transfer and vho ace
authorieed by virtve of the Atomic Rnergy Control Regulations to

possesy suck substancas.

Regquirements for Record Kesping

B.S A proscribed substance accounting and reporting system shill ba
) sstablished and maintained in seccordanca with borrd document
ABCB-1049 entitlad "Reporting Requiremcnts for Nuclear Materisls”,

o,
¥

oy
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REQUIREMENTS CF AECB IN

CHARGE OF PUBLIC INTEREST
o J J 13 1 1] ]I
m How will systems be designed?

m How will it be builc?

= How will it be operated?

m How will disasters be handled?

10



OPERATOR MUST
DEMONSTRATE COMPLIANCE
I I N N A EEE(
m Design intent provides public safety

M Analysis is realistic & conservative

m Material selection appropriate

m Staff understand how the system works
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OPERATOR MUST

DEMONSTRATE COMPLIANCE
A I N N N EER
m Staff appreciate the effects of upsets.

m Operations are done with approved
procedure.

B Maintenance is done with approved
procedure.

m Changes are completely managed.




SYSTEM MONITORING AND CHANCE CONTROL

COMMISSION

| DEFINE PROBLEM| | REVIEW EVALUATE
AND -RECOMMEND WITH SYSTEM
REQUEST — A SOLUTION EXPERIENCED|[— PERFOR-
CHANGE FOR SUPPORT MANCE \/
CONSIDERATION <
7]
END

REPORTS TO STAKE HOLDER

P & mventine Ranaarmeant




WHY SO MUCH CONTROL

ON CHANGE?
_—----IIIEEDH

% Remember;
— Three Mile Island
— Chernobyl
— Windscale
— others

m What happened?
— Process at fault?
— People at fault?
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IMPLICATIONS OF CHANGE
A N A A AN E

® Engineering disciplines
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MECHANICAL

B Piping

m Equipment

m Stress analysis

m Valves

m Routine equipment
W Registrations

® Drawings

R RN




PROCESS
1 | P | [ /]|

m Nuclear

m Conventional
W Support systems

o,
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ELECTRICAL
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m High voltage

m Medium voltage

m Low voltage

m Cables

m Distribution




INSTRUMENTATION AND

| CONTROL
¢t J 1 J I | L[N

m Instrumentation

m Electronic

m Firmware

m Control content

m Communications

® Environmental qualification
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CIVIL
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m Embedments

m Seismic

W Stress

= Layout

®m Architectural
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SOFTWARE

—-- I EENEE
m Requirements docs

m Software specification and development process
m Validation process

® Testing program

® Software revision control

m Software deliverables

m Verification of deliverables

m Fixed testing and assessment

m Fixed installation & control of revisions
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LIST OF ENGINEERING
RELATED DOCS TO UPDATE

ENEEEEERREE
®m Engineering drawings;

~ Elementary wiring diagrams

— Power supply, Fuse & Instrument list
— Mcc data sheets

— Electrical panel layout

— Calibration sheets

—Main control room panel layout

— Relay panel layout

— Control equipment rcom instrument layout




LIST OF ENGINEERING

RELATED DOCS TO UPDATE
R N . . EE

B Engineering drawings

— Field drawing for instrument/pressure
transmitter racks

— Cable routing diagrams

~ Computer wiring programs

— Valve lists, Junction box lists

— Piping drawings and isometrics
—Radiographs & welding history dockets

— Equipment layout - general arrangements

£
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LIST OF ENGINEERING

RELATED DOCS TO UPDATE
R A N NN O 5

m Engineering drawings;

—Piping flow sheets with seismic
boundaries

— Computer codes and listing

— Eprom codes, listing and configuration of
revisions etc.




LIST OF ENGINEERING
RELATED DOCS TO UPDATE

P- MEEEREER
B Revisions to supporting documentation:

— Stress and Reliability analysis
— Seismic qualification report

— Qver pressure protection report

~ MCCR registration

— Probabilistic safety analysis

— Safety assumption data list (SADL)
— Safety analysis reports

— AECB submissions

Configuration Management
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LIST OF ENGINEERING

RELATED DOCS TO UPDATE
1 [ [ 1 | [ ||l

#® Material management:
— Revised specification

—Revised purchase order

— Revised purchase requisitions

—Q.A. Compliance documentation

— Equipment compliance documentation
— Establish re-order points

— Revise stock code numbers




LIST OF ENGINEERING
RELATED DOCS TO UPDATE

—----IIIE[I[I

B Material management con’t;

— Revise station computerized material list
— File all certificates as required
— Obtain manufacturers manuals

—Remove/replace existing manuals
- retain both during transtion

— Etc, etc.

P

Confionration Management




MATERIALS
—----.IIEBH
m Specification

m Requisitions

m Procurement

@ Inventory

m Warehousing

® Management
® Shelf life




ANALYSIS
| | 1 | I [ |-

® Finite stress analysis

M Seismic analysis

m Reactor safety analysis
mPSA.

® Hydraulic

Joa
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OPERATIONAL ITEMS

OPERATIONS
MAINTENANCE
TECHNICAL SUPPORT




OPERATIONS

CHANGES TO:
I S I N

m Operating manual
m Tésting program
m Training material
m Staff knowledge
m Staff skills




MAINTENANCE

CHANGES TO:
-1 J 1 1 [ | Ll

m Maintenance procedures
m Calibration records

B Special tools

m Special training

m Special skills

B Maintenance call-ups
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TECHNICAL SUPPORT
CHANGES TO:
R N AN A N 6

m Inservice inspections

B Surveillance programs

B Licensing notifications-permits -approvals
B Inservice reports

m Disposal of removed material & equipment

B Financial cases/rationalization and
explanation

A




TECHNICAL SUPPORT
CHANGES TO:

_-----Iliiﬂﬂ

m Managing support material
— masters
— softwear
~ history dockets

m Reports on impact and effect on change

£
£
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WHAT CAN ENGINEERING

DO TO HELP?

- | P 0 P 01| EEEm

m Provide all the information correct on
drawings

B Make sure details for equipment are clear for
components

m Design manuals must agrec with the drawings
m Safety analysis & design docs agree

@ Ensure all tables are complete & in agreement
with the relevant design documents

'-"(,f.‘/”
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CONSEQUENCE OF INADEQUATE
CONFIGURATION MANAGEMENT

[N TN O O OO e
m Lose control of plant system & status

m Errors introduced into ops & maintenance

m Plant performance will deteriorate

@ Plant safety margins will be lost

m Probability of serious accidents will increase

m Severe accidents may result

® Licensing group may impose ‘institutional
shutdown’

@ Nuclear plants are out of business
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