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PRINCIPLES OF
OPERATION AND
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MODULE 2 OBJECTIVES

plant.

principles.
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m To outline from a corporate perspective the
principles of operation and maintenance.

m To show the direction given to the local
plant management as a guide to be built into
the detailed procedures for running the

m To identify the key managerial positions
responsibile for ensuring adherance to these

Princinles of Operation and Maintenance
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MODULE 2
MAIN TOPICS

P N N

B General goal of a NPP

B What is operations?

B What is maintenance?

| Pre-requisites for doing a job

m Performance objectives & criteria for
operating NPP’s

m Functions of Production Manager, Shift
Supervisor & Maintenance Superintendent

¢




GENERAL GOAL OF AN NPP
N N N I A ]

®m To produce electricity
— Safely
- Reliably
— Economically




OPERATING POLICIES AND PRINCIPLES

POLICY:

‘Operating Policies and Principles’ shall document the agreement between
station management and the Atomic Energy Control Board on how the station
will be operated, maintained, and modified to keep risk to the public low. It
will define the boundaries of the operating license, within which staiion
operation will take place.

Under no circumstances will the Operating Policies and Principles be
intentionally violated. If conditions are found to exist which contravene
Operating Policies and Principles, the affected system shall be placed in the
normal configuration or other safe state, or the unit shall be put in a safe state
following procedures and practices approved by the Station Manager,
Production Manager or Technical Manager.

All revisions shall be reviewed for consistency within Nuclear Generating
Division by the Manager, Nuclear Operating Standards Department.

Any operating conditions or restrictions specifically included in the Operating
License shail be observed as part of the Operating Policies and Principles.

Responsibilities:

All Production and Technical Personnel
o Be familiar with the concept of Operating Policies and Principles.

Shift Supervisors
e Ensure that the station is operated and mezintained in accordance with the
Operating Policies and Principles.
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GENERAL GOAL OF AN NPP
NN EERRE]

B Energy Conversion Process:
— Uranium to neutrons - Fuel system
— Neutrons to heat - Moderator system
— Heat to steam - Heat Transport system
— Steam fo torque - Turbine system
— Torque to magnetic field - Generator system
— Magnetic field to electricity - Output Transf. system
— Electricity to improved living - Social system
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WHAT IS OPERATIONS?

T I I R EER(

m Manipulation by ‘Operators’ of 250 systems
with all the equipment to produce electricity
from uranium.

m Starting up systems sequential, opening
valves, starting pumps, moving fluids & gases.

m Monitoring simultaneously the condition of all

systems and equipment in the steady state as
fall power is sustained over weeks & months.




WHAT IS OPERATION?
EEE—————_—lelb e L

m Taking appropriate actions when systems or
equipment performance is not in accordance
with pre-defined limits.

m Shut down & removing systems &
equipment in sequence from service for
repairs or checks.

wm Taking appropriate emergency action to
mitigate events during accident conditions
and/or emergencies.




WHAT IS MAINTENANCE
I EREE
m The process of limiting deterioration &

restoring system & equipment performance to,
‘as new’.

m Fixing things when they are broken.

m Checking & repairing equipment based on the
amount of time since it was last checked.




WHAT IS MAINTENANCE
RN SN N N O A O

m Checking & repairing equipment based on
the condition detected during its operation.

m Checking systems & equipment because it
is a condition of the operating license &/or
regulations.
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SAFETY: MAJOR CONSIDERATIONS

Employee and public safety must be the prime consideration at all times.

e Whenever equipment or systems require maintenance work to be
performed, they must first be ‘de-energized’ i.e. cooled, depressurized,
drained, ventilated and electrical power removed.

¢ Arrangements must be made to ensure that when equipment is de-
energized there is no inadvertent re-energizing. The workers must not be
put at risk while work is being carried out.

o Prior to disabling a system, alternative provisions should be made to
maintain functions where required ie. removal of a heat sink

e Where necessary the timing of removal of systcms must be carefully
considered and also the amount of time out-of-service must be minimized
depending on plant conditions.

» Other situations require that provisions be made to return the system to
service quickly - this is called ‘re-call time’.

e The standard arrangement for ventilation, barriers and fall arrest provision
are all part of the job.

e Last but not least is the requirement to test the equipment or system after
maintenance work has been done before declaring the system ‘in service’

¢ Final requirement, ciean up the job site, return all the tools and write up
the reports.



PREREQUISITES FOR DOING

A ‘JOB” WELL
—-----IIE!DH

m An NPP has 500 staff, every day each does
various ‘jobs’.

m 2,000 jobs done each day.

m 10,000 jobs per week plus weekends.

12
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PREREQUISITES FOR DOING
A ‘JOB’ WELL
—-----llﬂﬂ

m Assume 100 contractors, each do 4 jobs.
& 400 jobs done each day by contractors.
m 2,000 jobs per week, plus weekend.




PREREQUISITES FOR DOING
A ‘JOB” WELL
P N T T R ]
m 12,000 jobs per week - 624,000 jobs/year.

m If all are done well, what is likely result.
m If all are done poorly, what is likely result.

14 Drivsinlan Af Mmaratinn and Maintanan re
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PREREQUISITES FOR DOING

A ‘JOB’ WELL
1 | 1 1 | [ ]]]]

m The 5 basic requirements for a job to be
done well are:
— Staff must be capable of doing requested work.

— Staff must have relevant up 1o date
documentation / instructions.

— Must have ‘tools’ & ‘materials’ to do the work.

— Must be given & understand clear instruction
on what is required of them.

— Must be properly supervised.




PREREQUISITES FOR DOING
A ‘JOB’ WELL
L T

W In the absence of any one of these
requirements the job will not be done well.

1A




PERFORMANCE OBJECTIVES &

CRITERIA FOR OPERATING NPP’S
1 11 1 | [ ||/l

m In order to achieve the 5 basic requirements
much thought & effort has been made by
the nuclear industry.

m INPO in conjunction with the utilities have
set out ‘performance objectives & criteria’.

m These have been adopted by many utilities
& are based on ‘best practices’.




PERFORMANCE OBJECTIVES &

CRITERIA FOR OPERATING NPP’S
1 | | 1 | ||l

= Rely on learning from others & own
mistakes.

m Benchmarking is used extensively to assess
& monitor performance.

m Plant evaluations are used for objective
formal assessments.
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L PERFORMANCE OBJECTIVES &

CRITERIA FOR OPERATING NPP’S
RN

m The task of doing 624,000 jobs per year
well is 4 enormous task.

® To provide an insight to the process the
following four main areas of station
activities will be examined in detail:
— Organization & Administration
— Operations
— Maintenance
— Technical Support
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ORGANIZATION &

ADMINISTRATION
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MW The following areas within organization &
administration are examined in detail:
~ Management
— Industrial Safety
- Station Nuciear Satety Review Groups
— Quality Assessment
— Configuration Management
— Quality Improvement Programs

20 Principles of Operation and Maintenance




AT
Mg

ORGANIZATION &

ADMINISTRATION
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B Management

— Perforinance Objective:

» Managers, by leadership and example, promots a
high regard for nuclear safety & reliability.
Promotes a high standards of performance, and
demonstraie high ethical standards.
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ORGANIZATION AND ADMINISTRATION 0OA.3

MANAGEMENT
PERFORMANCE ORIECTIVE

Managers, by lesdership and example, promote 2 high regard for maclear safery and relisbility,
promote high standards of performance, snd demonstrate high ethical standards.

CRIZRIA |

{a) Open communicgtion exists at al! crganizational levals. -Feedback w0 mapagers from sustion
personnet is solicited.
) mﬂmmmﬂmmmw

especially where successful aplementation of work activities requires support from severs!
proRps.

{c) Swation persommel dexpcnstrate 2 conservative sparoach 1o operaticnal activities, and their
decisions refiect 2 seue OF vespongibility for taactor safery.

(@ Manapwrs escablish high standards of pecfcrmance and reinforce implememtarion of these
stmdards when performance does pot meet expectations.

(c) Maoagers reinforce, through delegation of responsibility, individual cemenship and
accontshility. Personnel sre encomaged 1 admit errors, sock help when needed, 20d 2ssyme

QS : (0 Manapers demonstraee 2 brosd knowicdge of their arees of resporsibiliy and an understanding of
m&mmﬂmmdahmmmmm

(2) Managtrs comsistently demngastrate, by exanplc, mnmmmm
o schieve station goals and objectives.

() Managers recognize tae accomplishroouts ofoehﬂ'sandﬁemm' of each individoal's
coottibatiom te overall performance.

) wmmymmmm»mmwmm
development of others.

() Maragers establish priorities to ensure that perzonnel are able o obtain Decessary resources
complete asgigned 1sks.

22 Drinminlac ~Af Memarntine and RMMalntamanan
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ORGANIZATION &

ADMINISTRATION
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A Industrial Safety

— Performance Objectives:

» Station industrial safety programs contribute to a
high degree of personal safety.




ORGANIZATION AND ADMINISTRATION OA5

INDUSTRIAL SAFETY
FERFORMANCE ORIECTIVE
! Station industrisl safety programs contribute w a high degree of personned safety,
CRITERIA

@
@)

©
@

)
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An effecive ixdustrial safety program with cleadly defiowd policis, procedures, md
responsibilities is implementsd. .
mmmmmmhmmwmmmmy
Program requirements and safe work practices.

Managers and supervisors are held accommshle for achieving 2 high level of industrist sxfiecy
pecformance in their work groups.

Personnel 2t all jevels, incinding contracturs, demonstrate good industrial work practices snd
Mmhhﬁmw&fnyhumm

A safe and orderly working eviroument exists. Safary hazards are identified and corrected in 2
tirpely manner,
Pmmdsﬁymmdhmwnkqtmmmbym
mmmm

are nsed © improve indostrial safety.

Tedusirial sefecy practices and conditions are perindically evalusted, rud the resyln ave used W
uke impOvemens

24
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ORGANIZATION &

ADMINISTRATION
I N U NN N B

m Station Nuclear Safety Review Groups

— Performance Objective:

» Review of station nuclear activities by
knowledgeable interdisciplinary group(s)
contributes to achievement of a high degree of
nuclear safety.
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GRGANIZATION AND ADMINISTRATION

OA.6
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STATIQN NUCLEAR SAFETY REVIEW GROUPS

PERFORMANCE ORJECTIVE
.. Review of station nuclear activities by knowiedgeable imerdisciplinary groups contribates to
achievement of 1 high degree of onclear safery.
CRITERIA . _
(@) mmwmmnmmumamwmm.

l I. .i. El m - - e aa '. . m I E .

heans are reviewed in sufficient depth to identify siguificant saiety itsnes. The moclesr safety
review groups are cognizait of safiety coacerns identified by designated task forces or
sabcoromittees.

Revisws are conducsd and resoits sw docamented in a timely munner,

‘The imerfrce with Corporste safety review groups is clemtly defined. Effective coordination is
intained
Revierrs identify action iterns, inclading turesotved safity grestions, and track them to eusure
" s
The effectivaness cf the mxcisar safeey review fonction is periodically svalusted, 1od the resulty
are used 2 make Improvements.

LL TSR ORI o S
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ORGANIZATION &

ADMINISTRATION
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m Configuration management

— Performance Obiectives:

» Station activities are effectively managed to verify
that the plant configuration & operation confonn to
design requirements and design documents.




ORGANIZATION AND ADMINISTRATION OA.8

CONFIGURATION MANAGEMENT
PERFORMANCE ORIECTIVE
Smmmdfamﬂymgedwmﬁyﬂm_epimmﬁgmmﬂmwﬁom
w design requirements and design docaments.
CRITERIA -
(a) Configuration management responsibilicies, anthotities, and imterfaces are clearly defimed end
understood.

@) The scope and spplication of configaration mansgement contrnls are ciearly defined and
commpmicated.  Station procedures, drawings, structures, Systems, mmndmﬁwmm
incioded.

(©) Proposed changes to the plant configuration are conzufled through an imegraied review and
approvsl process.

(@ Detalled reviews of configuration changes are conducted o determine impact on other syst=xs,
exgipment, procedures and other documens, training, and safety. Copformance with design

remmad&edagnhsssw

e wwmwmmu@mmm aviilable
10 appropriste station personnel

{) Yocumentation i maintained to reficct actuyl plant configeranon and corrent design
() The cifectivencss of configuration managemnest activities is perindically assessad

() Assessment of modifications incluces the evatuation of the impat on safery amalysis (as
docomented in the Safity Report). .

7R
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ORGANIZATION &

ADMINISTRATION
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B Quality Improvement Program

— Performance Objectives:

» Quality improvement programs are effectively
implemented and lead to continual improvement in
the quality of station activities.
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ORGANIZATION AND ADMINISTRATION O0A7

QUALITY ASSESSMENTS

EERFORMANCE OBJTECTIVE

feadback to Iine manageinant on quality of performance.

LRIIERIA -

Line managers and supervisors are responsibie for and held accountable for the quality of work
hmmwﬂw
Pezsounel at afl levels are commitred %o guality performance.

Quality assararce proprrme of vendors and comracwors include adequate measures to achicve
quatity. The programws provide for wtility checks or the quality of prodacts and sexvices

~ deiivered and on the processes used 1o prepare them for delivery.

Qexality measnres are applied ini a graduated mamer to selected nonsafety-related systems,
equipzoent, and activitics based an their importance to safe and relisble ststion operstion.

Quality andirs and surveillances are sciredulod based on the importance of the activity, past
pecformance, suspected weak arsas, and chanpes t» ysganizations or procedures. All aspects of
operation are periodically apdited. They are timed w idenrify problems exrly in 2 process.

Quality sudits and surveillances are performed by individuals capable of identifying petformance
issues in the arear motitored. Such individuals can be members of the quality staff, line

it bex dired
Quality andits mnd surveillances ar: performed according to procedmres, and evalnate both

rucpliance with requirements and the effectiveness of the program, including the idextification
an] correction of probletos.

Qnahymmrmlnmadeqmdyw:mmndmevﬁmwﬂwmymm
correction of performance proplems.

Resalts, inclnding noted deficiencies and their causes, are reported to lime management for
performmemzq)medmsaﬁarlhtmagm

Summary results snd trends are reported o station managers on 2 periodic basis. Reports focns
on performance effectiveness.

N
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OPERATIONS
I N N R R

® Main operation performance objectives and
criteria to be examined are:
— Operation organization & administration.
— Conduct of operators.
~ Operating procedures & documentation
— Operator knowledge & performance
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OPERATIONS
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m Operation Organization & Administration

— Performance Objective:

» Operations organization and administration ensure
effective implementation and control of operations
activities.
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0 - ization and adminisTac fiective & son and i of .
- FRAnIEa implementation Opeations

CROOERIA -
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Suaffing snd resources are sofficiens to accomplish assigned tasks.

Responsiilities and authority of sach organizationsl position are clearly defined and understood.
Anthorities are conmensurase with respousibifities. Pmdnhddmﬁrmymg
out assignad responsihilities. Assigned responsibilivies incinde:

(1) The designation of st lesst ope individoal at oy point in time with the assigned
responsibility for safely shutting down the reacint, without consultation, when that
mmumwwmmhmmems
ot takoem,

(2) The designacion of an fedividnal with the assigned respoasibility © provide direction -
'ﬂm)hmmmﬁnmamwn,mp,uwm

Comtractor tasks, respaasiilitizs, snthorities, and interfices ave cicady defined, anderstood, and
woonitored.

Eserfaces with snpporting groups, incinding Corporste, are isariy defined and wnderstood.
Docutnesgs tht JTos: organizarional boondaries are identified »ad cortrollsd.

andwdmndmmammmdm
affocting the reacter coxe and Safety systems.
relishle plant operstion.  Examples of sach. activisies incinde work protection, use of jumpers,

posted operator aids, shift tarnover, and use of opersting mamsly and operating memo;. The
effectiveness of thess controls I periodically assexsed.

Operstionsl problems, including evemts and material deficiencies that affect plart opzrations, «e
effiociively wacked, mvestigaed, and reviewed periodically to ensure timely resolution.

Operations personne] are actively encouraged to develop improved methods of mecting safery,
qaality, and productivity goals.

Performance indicators arc established ard vsed 1o improve operations performance.
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OPERATIONS
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m Conduct of Operators

— Performance Obijectives:

— Operational activities are conducted in a
manner that ensures safe and reliable plaut
operation. Reacior safety is a foremost
consideration in station operations.
Management policies and actiops actively
support this operating philosophy.

£
& 7




OPERATIONS OP2

FERFORMANCE ORTECTIVE

Operations] activities sre conduc:.d in a pinner thnn ensores safe and relishle piant operation.
Reacror safety is a foremost consideration in station operations. Managemene policies and actions
LRITERIA

@ WManﬂmwﬂmmpﬂmnﬂmﬁ

(0) Opezstors are sneptive ana responsive t siation parsmeters xad conditions. Operstors are not
distracted from reactor safesy responsibilicy.

(c) Safety systems are maintxined operable and relishie to the maximum extent possible. 'When
safsty system: components are disabled, the Jength of time this condition exisys is minimired and
controly sre established o snsure station saiely is mpintained. Safety systems and fomctions are
not taken out of service without the appropriste approval of the shift supervisor or siation
mrnager.

() The opereting conditions of station equipmen® are effectively monitored.  Plam equipmment
deficiencies are evaluated and prioritized t0 ensare equipment is :2sored to ] capability n 2
timely mamer.

(¢) Operators interpret and respond conservatively o ail imarument Rudicstions, inciading corditions
wmm“mm,mmmmﬂmﬂwmmb

FOCOITeCt

(O Cperstiopal evenss, inclading tnexpected plant trimsients o« abnorma! cenditions, #re irvestigaed
to determine: Toot cxones. Effective comrective actions are talen in a timely mamer.

(& Comtrol T00m activities are conducted in a businesdike and rofessional mamer. Control room
access is limitd, and access 1o the camtrol area is reswriczed w appropeisce personvel.

(h) Appropriste station srtivities and testing are¢ propexly suthorized by mnagement and are
cngarolled by qualified operations personzel. Traimes arc not allowed 10 Operste plant
equipmon: except under the direct supervision of A qualified operator.

@) Operatioral and testing activities are condncied in accordance with spproved procedures.
@ Opemticns activities are pixupsd and condncted in 2 manner that keeps radiaiion exposurcs as
low as reasonably achievable and minimizes the spread of comtzmination.

() Line managers ad supervisors periodically observe sirmlator and operations activities to identify
and correct problems st to ensore adberence to stazion policies and procedures.




OPERATIONS
L

m Operation Procedures & Documentation

— Performance Criteria:

» Operations procedures and documents are clear,
technically accurate, provide appropriate direction,
and are effectively used to support safe operation of
the station.

L
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Operstions
snd are effectively used to support ssfe operation of the station.
CRITERLA -

{2) The preparstion, review, approval, aud revision of procedures and other operations relatsd
documents are properly controiled and titmely. Revisions i) procedures as a resglt of plant
modifications are incorporsted before operating the systemn or component.

The guidance of applicable source documents is incorporsted into station operating procedures
Emergency and nonroutine operating procsdares effecively guide the operations staff in
regponding to the following evesss:

®)

©

©
®

n
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Sezious process failnres,

Loss or impcizmene of safery systews,

Abnormal radiation hazerds,

Exrestive emissions of reBioactive liquid or gaseous effluent,
Fires,

Common mode events (eg, flooding, =arthquakes).

Procecres are clear, me,ndmmmmfommfummmdmd
perform: their activities effectively.

(Y]

=]

5]

Fortions or steps of other documents. that are used or referred 0 when performing a
T@ﬂdﬂgﬁammmmmm“mﬁ
comsistent gmong procedures, drawings, operating fiow sheets, and system descriptions,
Hutnan factors coasiderstions (such a8 sequenced procedure steps and use and placement of

Dotes 20d Canrion statements) ave incatporated into procodates o promote ervor-free
pecformance.

Procedmres reflect 2 conservative approach o safe and reliable plart operation.

New aud revised procedures are reviewed for techuical accuracy ptior to nitial use, and are
checked by such means as verification and validation i=choigoes io ensure cotrectness and
ussbility prior to and doring initisl use. Simuolators are used to validate operating procedures
where appropriate.

(g A policy goveraing the usc cf procedures is implemented. The policy inchudes the following:




OPERATIONS
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W Operator knowledge & performance

B i 1
— Performance criteria:
» Operator knowledge, training and qualification, and
operation.

performance support safe and reliable station

£
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OPERATIONS OP.6

Opecaor knowiedge, training and qualification, and perfiormance: support safe: and reliable station
operation. :

CRITERIA .

{a) Opecstor activities are peciormed by or under divect supervisioa of personnel who hove
completad formal nustifiction of the msks to be performed.

() Operstors mdersizad job-reincd areas such as the following:
(1} mw,mnﬂm
2 Radiclogical protection theory and techiques including as low a5 reasonably achievahic
#m. 5 .

@) Eaviroamenal regulariors,
(5) General isformation and fanctions such a stzion layout, reparting relationships,

(8) Mﬂyﬁmdmﬁmmgmw&m

® Site-wids pormal and emergency power supplies, pormal, sheraste, st emergency
distribation schemes, and the impact of dlectrical transienss on the plant in operating,
startep, and shmtdown modes.

() On-the-job waining requiraments are identified, complered, and documennd prior 10 assignment
o perform tasks independemly.

@ Continning tining addresses aress that include hardware and procedure changes. infrequently
wsad skills, and lessons learned fzom jn-honse and industry opersting experience.

{©) Operators are Inowledgesble of the fanctioning of the: control compaters and associared cuntrol
Progrums.




MAINTENANCE
B R

m Maintenance organization and
administratior:

— Performance criteria:

» The maintenance organization and administration
ensure effective and efficient implementation and
control of maintenance activities.

Seis

A Princinles nf Omeratiom and Maintenance
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The ceganizationst shocwre is cleady defined.

Sﬁgﬂmmaﬁeﬁnmwmnﬂu

Respousibilities, anchority, nﬂapmheﬂugmmdpmmduﬂydﬁmd
and understiood.  Anthorities are commensurate with responsibilicies. Persomnmel are hel.]
accoumgsble for carrying out assigned responsibilities.

Cmm,mmumdeMMnd

Tzerfaces with supporting groups, inciuding Corporste, are ceardy defined and undersiood.

_ Docurentr that exoss organizational boandsrics are ideatified and controbied.

and reinforced. )

Manayers and supervisers routinely observs mainteoance activities to identify and correct
problems and 20 ensure adberence 1o stacon policies and procedures including indastrial safety
anc radiological protection Supuvnorp:mmﬁefddmmmpb
pesfcmance.

Hmsmﬁwmnmmotﬁehqm«mw

Administrative controls are employed in the condrct of matmenance activities that affect safe and
relishle plant opecation. Examgples of sach activities include schednling of preventive
Inaintenance, tse of procedures, fiskd verification, implementation of configaration conirols, use
ofspulmdsndhﬁummnﬂaﬂxmafmmmmmmd
use of proper moarerials.

Countract and other nonplant perzommel use the same (or equivalens) plant-approved policies,
nrocedures, and controls aod the same workmanship stadards as plait taintenance personnel.

WRMWWMMNMM.W,M,M
prodactivity.




MAINTENANCE
L ——

w Plant condition:

— Performance criteriz:

» The condition of the plant equipment is maintained
to support safe and reliable plant operation.

Princinlae nf Omeration and Maintenance
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MAINTENANCE MA2
PLANT COMDITION

PERFORMANCE ORIECTIVE

The equipment condition of the plant is maintained to suppost safe and reliable plant operation.

CRITERIA

(a)

®

©

@

©

Symw.qﬁMthptwmm. Exzmpiles of this include the

(1) Emmmsmydm%mmdmammﬁm
mmmmmmmm

(2) Fluid system lexks are minimized and leaks sre controlled and corrected,

(3) Edquipment is sppropriasely protected from adverse environmental conditions. Prowective
essures are effectively implemenied during extended noncperationsl periods,

(@) Tustruments, conteols, and associzted mdicators are calibreted znd operational,

() Good hiricarion practices are followed,

© memmmm-

{7} Equipment, serocmres, and sysirms sre propecly preserved and insulatsd.

Equipmeut deficiencies ars identified, are in the work control systemn, and are cutrected in a

timely manner. The causes of component xyalfictions are prompuly determined sod svalnated
10 determine whather repair, replacement, or modification ¢f the conponent is sppropoiate t

easure safe 1d relisbie operation.

Tmmmevﬂnud,mdad,nduﬂd. The vse of temporary repairs is
mminized, and permanest tepairs are made at the varlicst reasonsble opportamty.

Tmmymmﬂm(eg,mmny freezing, skock) is provided for plant
equipment whrn needed 10 APPOTT COMSUCion, Gitage, OF MUDENANCE LCTVITies.

Newly instalied or rondified systens or equipment are 302 and verified o satisfy all design
requizemens and to be in good working order in alt required opersting mcdes. The required
doonmests a0 trxizing are fu place prior to operations] accepuance by the plam staff.

Tihomiation of staticn areas, Tooms, and grounds is sufficient to perform work activites ad
inspections properly and sxiely.




AN

\4 u.‘-‘s:

MAINTENANCE
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m Conduct of maintenance

— Performance criteria:

» Maintenance is conducted in a safe and efficient
manner to suppcrt safe and reliable plant operation.

alll
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MAINTENANCE MA_3
CONDUCT OF MAINTENANCE

PERFORMANCE ORIECTIVE

Maintenance is copdocted in 2 safe and efficient mammer 1 sapport safe and reliable plamt operstion.

CRITERIA '

Q) W-WMI“W&MWWMM
resolt i guality workmanship. Wheo unexpectsd conditions arise, persomme] sezk apropriste
goidmee before proceeding.

() Mainenance personne! identify snd pursne corvective action for plamt deficizacies with a goal of
maintaining equipinent snd systems in an optimum condition.

© lﬁmmWnﬂMﬁvﬂymshumﬂym
: concepts 10 minimize persomoel exposure. .

(& Sopport groups, sach a5 cperations, techuical, and radilogical prowction, are appropristely
involved in madmtenamce activities. Participation of thess: groups is coordinaied 10 effectively
mumm

"(¢) Msicssamce work is peoperly anthorized, controlied, and docmsented. Documentation inclades
surficient deadls of ss-foond and as-left condirions of the equipment and work performed 10

e sappoct root canse amalysis of problerns.

4] Wakuiviiumpaﬁmﬂhwﬂnmﬁémﬂeﬁmmw

revings a5 required by plane policy. hfsintenznce personnel identify and provide tmely

~ feedback 10 cocrect pmcedutal problems.

fh) Good maintenance practices, sach as these lsted bedow, are fcllowed:

1) Wosk practices ate technically sound,
@ Proper wols, equipment, and maerials are used,

) Geod industrial safety, radiological protection, and as low as ressousbly achievabie
practices zre followed,

@) Foreign materials ad contaminasts are excioded from open syrems aid eqaipment,

(5) Work locstions sre =l=an snd orderty during snd after maintenance.

P (@ Posmmabtenance *esting is performed, results are reviewed, and correstive sctions are taken as
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m Preventive maintenance
—~ Performance criteria:

» Preventive maintenance contributes to optimum
performance and reliability of piant systems and

equipment.

AC
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MAINTENANCE MA4

PERFORMANCE ORJECTIVE
Preventive maintenance contributes to optimum performance and relishility of plant systems sad

(a) Amwmsﬁmﬂuﬂm&dnﬂmmm

() mwum:mm '!'hﬂem
equipment availability. Mnﬁammmm
vendor recommendazions, engincering anatysis, a3 low a5 ressomably achievable, and cost-besefit
analysis are used s a2 basis 10 establish prevencive mamenance tasks and imervals.

{¢) Proventive maimtesance activities are scheduled and performed within established intervals.
Prevergive maistenance is waived or deferred only if justified by piam conditions or approprize
wchoics] reviews, Monagemest approval is obuined for waivers and deferrals of prevemive
w‘ t"l‘uﬂ .

@) Preventive maint=nance shenid inclode predictive maintenarce.  Prodictive mabaterance consists
of mmitoring, trending, aod analysing the performance of equipment 1o prevent equipmen:

(¢) Preventive maintenance docamenation proviies & record of activities performed, dats collecsed,
and, where sppropeiste, the *ms-found” zad "as-Jeft” wndmetthl:em

(f; Preventive maimessnce results are routinely memitored, analyzed, and rsed in conjumstion wit
the equzpment performance hiswory w pexiodically adjnst the cortent and frequescy of prevaxive
mximenmce activities.

{p) The effectivencss of the Preventive Msintenzme.c Program is periodically evaluated a an
sppropcize jevel of management, and the resaln e used w0 make program improvements.
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B Maintenance procedures and documentation
— Performance criteria:

» Maintenance procedures and other work-related
documents are clear, technically accurate, and
consistently used to ensure that maintenance is
performed safely and efficiently.

AQ
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consissently nsed 10 ensure that maintenance is performed saiiely and efficiently.

CRITERIA

@

" ®)

©

@

®

®)

The preparation, review, Mnﬁmcﬁgoeﬂnsmdoﬂumwm
are propexly comtrolied.

wm(mswﬁmWMmm
mamals) receive a similar review and approval o procedures.

"Proceduores and other work-retated docaments, such as fnstailation, mittenance, and

manufacrurer mummals, drawings, reference materiais, and posted job performanes aids used in
support of maistenance, are wechmically accusate and catrent.  They are propeddy filed amd rasily
remievible. .

Procedures are readily available and clewrly identified.

New ad revised procacores are reviewed for techniral accuracy prior to use and are checked by

such mexns a3 verification snd validation techuignes % ensure correctness and vsability prior ©
oc during initial vse.

(1) Pmmsqsofmmt:mudmmﬁwhmpaﬁmhsa
procedure are specificslly sentified in the protedure,

@ Tdmddﬁ;ndsmmlbmdemmbammd
mmmmmmmmmm

(3) Homan factors considerations (such a3 sequenced procedure seps, use, and placement of
notes and camion sratemenss) are incorpoiated o procedures o prOmOte error-free
performance.

Mm.MBMnﬂmmm“hﬁﬂdiﬂm:
rzeded. .

A policy governing the use of procederes is implem:med. The palicy incindes the following:

(1) Directiops for when procedures are to be used as general guidance, are to be followed step
by step, or require sign-off for each step,

(2) Directions for wh=u 2 procedure st be physically at the job site,
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m Maintenance personnel knowledge and
performance

— Performance criteria:

» Maintenance personnel training, knowledge,
qualification, and performance support safe and
reliable plant operation.

\ o
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Maintenance persomnel training, knowledge, qualificstion, and performance snpport safe and reliahle
plant operation.

CRITERIA -
(@) Maintsgance is perfovmed by or under ibe direct sapervisica of persompe] who bave completed
applicable _

formsl qualification for the tasks to be perforzned.

() Maintemance persommnel maderstand job-relaed sreas snch as the following-

™

&
@

©)

General prformation and famctions such as plamt layout, reporting relationships,
commnricstions methods, doamment and procedure issoe and revision, records management,
fuaterial procurement, guality assarance, and industrial siety pracrices,

Radiclogical protection theory and wchiriques including as low 3s reasonably achicvabie
Jicats -

Fundamental concepts xad spplications,
Toai and res: equipment selection, inspecticn, care, and use,
Plant/component/syste fandamentals and eftect of icaintenance on plant systems,

frspection, repatr, and adjustment techniqoes for power piant systems incheding

Plami-specific application of appropriste: lessons earned from in-house and industry

«©) memmemmme

{@ Continming training efiectively addresses plant hardware and procedure changes, infrequenily
used skills, and lessons Jearned from ie-touse, Mdustry, and operating expecience.

(¢) Quslification standards and evaluation methods are adequate to verify trainee and contractor
comp=tence for assigned functions xt the station.

(f) Inirial amd contiouing training, inchading prugrams t develop supervisory skills, are effectively
implemened.

F o |
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B Technical support organization and
administration.

— Performance criieria:

» Technical support organization and administration
ensure effective implementation and control of
technical support activities.

Nl ol lon Al M arnd ime amd RAalntanancs
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Technical support organization and administration ensure cffective inmplementation and control of
m. mtu"m“ .

CRUERIA .

@
®)
©

(1Y)
e

" ®

@)

@

O

®)

V)]

The orgmuizational stroctnre is clearly defined.

Suffing and fescurces are sufficient to accomplish assigned tasks.
wwmhﬁmeMymmﬂm
Anthorities are commmensursee with responsibilities. Wmhﬂdmﬁrm
out assigned respomsibilities.

TWWMWWMMMWMM
systems, components, snd operations 0 effectively investigare and resolve plant problems.

measvred, and cebioreed.
Tmﬁmpwgﬁﬂyw»mwmofm
sxiety, quality, and prodmetivity goals.

Techmical support personnel coordinawe and monitor wchnical services provided by ourside
Admivistrasive controls are employed in the conduct of technical support acrivities that zffect safe
axd reliable plant operation.

‘The effectiveness of tachnica} support is monitored and periodically assesved. The results are
used t improve techmical suppost.

*fechnizal support persomnel effectively mmpiement lessons learned and recommendations resulting

(m) Meascres are in piace 1o ensure tha all wechnical support work is performed in accondance with

®)

all relevart technical codes and standards.

Mamagemznt actions and administrative controls demonstrate a coaservative approach toward
activities affecting safety-related systerss.
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m Surveillance testing and in-service
inspection programs
— Performance criteria:

» Surveillance testing and in-service inspection
activities provide assurance that equipment needed
for safe and reliable plant operation will perform
reliably and within required limits.

Prinminles of Omersation and Maintenance




TECENICAL SUPPORT TS2

SURVEILLANCE TESTING AND
IN-SERVICE INSPECTION PROGRAMS

EERFORMANCE ORIECTIVE

-

(# Adminisrative sysems and controls emyare timely coopletion and review of requived
surveillance tesing and in-service ingection activities.

@) Procedures used for surveillance testing contain sufficient decail 10 exsure safe plant operation
simmlste, 8t nesr 35 practical, the actxal conditions under which the system myst cperate on
demsnd.

(¢} Redundunt systems/components are tegted individually to ensure independent opershility.

(@) Acceptapce criteriz are clearly identified and prowpe corrective action is wken when acceptance
crieria are not met.

] Mymnfm!mdmﬂmmdm-mnﬁdnmmﬂmaﬂm

crineria sre met znd 2y trends are identified. Results are analyzed 10 determine whether special
safzty symems, sxiety Support systerns, and other safety-relared systems meet availability md
refiability uarpets.

@ Armal eqifpioent performance ad tost data are trended to identify degrading condirions and
ACTHOES 10 be taken 10 Dnprove salry sod reliabilite.

(2) Reviews of in-sexsice inspection results are sofficient 10 ensure £l accepimoce Siteriz ave met,
and o idensify 2y deteriorsting conditioms.

() The Surveillance Testing and To-Service Inspection Programs are implemented in accosdance
with applicsdlz codes and standuds.

refererced), are docmnemed and svailsble.

() Insouments and mols used for surveillavce testing and io-sexvice inspection are pesiodically
calibrated or tested and have sufficient acomacy kxd sensitivicy.

&) The effectiveness of surveillance testing and in-service inspection programs is periodically
evaluated, and the results are used to make program imprevements.

@ The frequency of survelllance testing is related 1o the results of relisbility analyses, the frequency
ad type of sexvice, or the age of the equipment or system.  Following a larpe-scale component
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m Plant modifications

— Performance criteria:

» Permanent and temporary modifications are used to
enhance plant safety and reliability. Modification
processes are timely and ensure proper design,
review, control, implementation, and documentation
of plant design changes.




e

EERFORMANCE ORIECTIVE

Fermanent and temporary modificatiops are used to exhance plam safety and relishility. Modification
processes are timely and exsure proper desige, review, contyol, implesnentation, and docementation of
plam design changes.

CRITERIA

(2) Approved procedures and knowledgeable personnel are uscd 10 desigr, review, and implement
permanent ad temporary wodifications. The design smhority for all design activities is ciearly
configuration managemnent.

) All modification requests are reviewed for nchuion in the modification program.  Approprixte
cost-benzfit criteria, tuch as cost-benefit ansiyses, regrlaiory requirernenss, licensing itapact, and
safery and refabJity enhancemenys, ase 2sed 10 screen and priaritize proposed modifications.
Approved reqoests sre incorporsed o a leng-7ange plan.  Each modification is planned,
schedaied, manitred, and tacked to ensare timely completions within the authorized coct.

{c) Activities relamd 1 modifications, incinding design, procoremest of origiual and spare pasts,
walk downs, nstallation, testing, document update, and closeout, are effectively coordinated
among respasible groups.

(@) Plant design roqireiments afe addressed and properly docunsated during the design of plant
modifications. Cowfirraation of conimad conmpliance with the analyzed safe operaticg envelope
is performed prior w any plart modificaion.

{e) Special design activities, such as cospputer programs apd unigue calcnlation techriques, are
verified, validated, and approved prior to wse.

) Codceptual and preliminary modification designs for chirges that direcily affect operating piant
systems, stroctares, U COMPOREnts are reviewsd and approved by plait manapement.

() Modifications receive an effective review for 35 low as reasonably achievable, comstructaliiity,
testability, opexsbifity, an maintainabitity, with ipput from appropriste plant persoine]. In
addivioa, operating sxpetience infotmation, such as plant everts and myintenance history, &
routinely considered in design apd in equipment relizbility Improvemens.

&) Reguirements for instlling, verifying instaflation, inspecting, and testing modifications are
specified 35 pact of the design process.

@ Modifications mdergo 2 formal, interdisciplinary wchwical review and spproval. Drawmgs,
procedures, and other docmnents affected by the change are incinded in the review. The bases
Performing and documenting technical reviews including reviews of comracted work. Technical

| TECENICAL SUPPORT TS3

Principles of Operation and Maintenance
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& Plant performance monitoring

— Performance criteria:

» Performance monitoring activities optimize plant
reliability and efficiency.

3(_:.
3

g
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P soring activities optimize plamt relisbility and efficsency.
CRITERIA

@ mmwwrom;m collect, trend, and sealyze performance cata
(incinding thermal, rpdraalic, elecics], chemical, acousticsl, and mechanical data) for
equipment, systenys, structures, and components importan: 3o plant relishility and efficiency.
Dneﬂmdhumhﬁmmmnﬁomymmds
pact of this effort.

(v) Approved procedures or gnidelines and knowledsrable perscamel sre used to condurt
pecformance motisoring fanctions. Tests are condected consistently to0 23d in snalysing results.

©) Imwurenmaion need for performence: mowitorieg is calihrated a5 necessary and has adeguate
sensitivity snd accaracy 1o provide refirble resalts.

(@) Oprinxm perfermemce ievels are defined Srough baseline data, design parametery, sad/or
(#) Pecformance data is anaiyzed, and the resulrs are usad to detect and correct degrading
periormanee. '

(0 The rekisbiliy of key systems, stctpmes, and comporemts o5 well s the availabilivy of safery
_ Sysuexms i desermined and greaded. The resols are whed © enbaace ecuipment perfotmance
inclodips appropriate aditstmnts t0 prevediive maint=mnec activites.

& Auziiary supponiing equipment is mopiored, a5 necessary, 1o prevest degraded pertrmance of
peimary equipoyt :

&) mma&pmmpmsmmmm
results psed 10 make program improvements.

3 Prograns sre implemented o routinely monitor for squipment degradation that coold resolt i an
envircmmemal Telesse sbove spproved Limits.  Appropriste reports on exxistions and svills are
provided.
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m Technical support procedures and
documentation

— Performance criteria:

» Technical support procedures and documents are
clear, technically accurate, provide appropriate
direction, and are effectively used to support safe
and reliable plant operation.

ODmninlac af Onaratian and Maintenance
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Techmical support procedures and docmments are clear, technically accurate, provide appropriate
direction, and xce efizctively used to support safe and relishle plant opersticn.

(RUIERIA .

®

®)

'Ihemw.mnl,mnﬁmofm drawings, snd other
techmiral documents are propesly controlled snd timely.

Procedures are clesr, concise, and contain adequate information for nsers 1o understand and
periormn their activities effectively, eg:

(1) Techmical details snch as setpoints, control iogic, and cquipment iderdification nombers are

correct sod comsistent among varioes procedares, drawings, apmmlﬂowﬂuas,sym
mwsﬁyuﬂmm

(2) Portions or sceps of other documents that #re u<ed or refered w when perfonming a
procedure are clearly identified in the procedmre,

" (3) Human factors considerstions (soch a5 sequenced procedure stops axd use and placement of

©

@

)

Dotes syl cxdtion ctatemes) are incorpnrated into procedares to promaote exror-free
performance,

(4) Hold and verificaion points which verify completion of activities critical to plaut safety are
incinded in procedures where approprise.

mm,mmmmhmrﬂymm

New md revised procedures are reviewed for technical accuracy, ate approved prior to injtial
use, and sre checked by such mweses as verification and vlidstion technigues to unsure
correctness and usabiiity prior w or during iminal wse.

Procedurss, mamuals, drawings, and other planz-specific refecence materials are controfled,
technically accurate, and up to date.

A policy governing the use of proceciures is implemested. The policy incindes the following:

(1) Directions for when procedures are 10 be used as generat guidance, are 10 be followed step
by step, or require sign-off for each step,

(2} Actions to be taken when procedures conflict, are inadequate for the intended tasks, or
when nuexpected results occnr.

Temporary changes to procedures are effectively comtrolled, ircinding the following:
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TECHNICAL SUPPORT
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m Technical support personne] knowledge and
performance

— Performance criteria:

» Technical support personnel, knowledge, training
and qualification, and perforinance support safs and
reliable station operation.

Pl
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Technical suppoet personnel, knowledge, training and qualificaticr, and pecformancs support sife and

CRITERIA .
(1) Techmical work is performed by or under e supervision of personnel who have completed
applicable

®)

{)

@

©

edocational and gqralification requirements for the tasks to be perfonmed.

Techmical suppert personpel understand job-relared aress including the following:

o

@

1€

@

General informstion snd fanctions snch as plam layout, reporting relationships,
communication methods, document and procedure issoe x3d revision, records management,
mﬁmmmymdmﬂnym,

Radiclogical protection theory and techniques inciuding as Jow a8 reasomibly achievabue %
applicats

Techmical subjects and &chuicnes inchuding codes, Sumdards, opezaring policies and
principles, snd regulations, quality processes, plant compovent and system frodsmenrais,
inmegrated piant operations, and job-specific responsibilities snch as configuration
manepesnent and modification processes,

Plat-specific application of appropriste lessoas learned from in-house and indusry
- 3

to perform tasks independently.
e e i e e e
mwmwnmdmwmmme@mmma
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FUNCTION OF PRODUCTION
ANAGER, S.S. & M.S

m The responsibility for meeting the majority
of the fore mentioned performance criteria
are:

— Production Manager - (PM)
— Shift Supervisor - (SS)
— Maintenance Superintendent - (MS)
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FUNCTION OF PRODUCTION
MANAGER, S.S. & M.S

—-----II!DH

m All operations & maintenance staff report to
these principals.

m About 60 - 70% of station staff are in the
operator & maintenance work groups.

m The potential for mistakes of significant
consequences are within these groups.
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FUNCTION OF PRODUCTION

MANAGER, S.S. & M.S.
R N N A A A N

m The staff in these groups are the front line
personnel who have to deal with emergencies.
The initial handling is the forerunner to
subsequent events.

® Performance Function:

— Those activities which, when taken together and
performed adequately, will ensure that systems and
equipment will perform within the intent of their
design performance requirements.




FUNCTION OF PM, SS AND MS

GENERAL POLICY:

e Station staff shall be aware of, and conversant with, policies, principles,
and procedures to ensure that their performance complies with these
documents.

e Work shall be done following approved procedures.

o All field work shall be appropriately authorized.

o Approved skills and work practices which are part of the training program
shall be employed.

o In the event of situations which require prompt action but are not covered
by an authorized procedure, personnel shall take action to protect the
health and safety of the public and station staff.

o When a procedure requires documentation of actions or recording of data,
such documentation or recording shall be done as the task is performed.

5
\"ﬂ’)’




FUNCTION OF PRODUCTION

MANAGER, S.S. & M.S.
- J 4 1 | 111l
m Performance Functions - Specific:

— Know all the riiles.

— Understand the implications of the rules.

— Be clear on the limits of authority.

— Appreciate limits of personal understanding.

— Do not hesitate to stop work and seek help or
clarification.

— Follow to the letter ‘Operating Policies &
Principles’.
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FUNCTION OF PRODUCTION

MANAGER, S.S. & M.S.
| 1 J ! 11l

m The three positions have responsibility to
ensure all field work carried out on a day to
day basis is done in accordance with
Operating Policies and Principles Etc.
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RESPONSIBILITIES OF

PRODUCTION MANAGER, SS, MS
N ENEEEE

@ Performance activities include:
— Preparation of policies and procedures
~ Preparation of support documentation
— Planning and scheduling
— Equipment control
— Calibration of measuring and test equipment
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RESPONSIBILITIES OF

PRODUCTION MANAGER, SS, MS
I B N N a1

m Performance activities con’t:
~ Field execution activities
— Receiving, handling and storage of matenal and
equipment
~ Inspection and testing
— Commissioning completion assurance
— Work reporting
~ Document control
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ACTIVITIES OF PRODUCTION

MANAGER, SS, MS
I N N N EA (]

B Examples of the main day to day activities
would relate to the following:
— Equipment identification of defects or problems
— Initiation of field work
— Planning & scheduling
— (Call up and routine maintenance
— Nuclear prescribed Substance control
— Station Logs




ACTIVITIES OF PRODUCTION

MANAGER, SS, MS
I e

® Examples con’t:
— Significant event reports
- Follow operating manuals instructions

— Follow abnormal Incidents and transient
procedures

— Follow radiation protection procedures
— Maintenance procedures

— Work protection

— Use of jumpers

— Ensure minimum staff complement

L b
R
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USE OF JUMPERS

POLICY

Any action that temporarily places a system, equipmeni of computer software
in a condition which differs from the design configuration shall be termed a
jumper.

Jumpers shall be verified, approved, recorded, tagged, and reviewed.
Appropriate codes and standards, applicable to the type of jumiper, will be
met.

Operating policies and principles will be followed at all times.

Regardless of the proposed duration of a jumper, 2 DNGS Manager’s
(Station, Production or Technical) prior approval is required for jumpers on:

1. Special safety systems.

2. Reactor regulation systems

3. Pressure boundary systems if the changes do not meet all code
requirements applicable to the affected system.

A Shift Supervisor shall authorize the application of ali jumpers.

Long-term jumpers will be investigated for possible permanent design
change.

If a jumper is in effect at turnover from Construction, a jumper record shall
be initiated, unless the jumper will be removed by Construction prior to pre-
operational checks starting in the field.

RESPONSIBILITIES
1. Station Manager/Production Manager/Technical Manager

e Approve jumpers on Special Safety Systems or jumpers that impair
or affect the normal functioning of the Regulating system.

¢ Approve temporary patches or repairs to pressure boundaries that
do not cenform to code requirements.




2. Responsible Engineer

Review the application of jumpers on systems to ensure that the
integrity and design intent of a system is not adversely affected.
Review jumper if extension of duration required.

3. Shift Supervisor

Rl

&
&,
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Principles of Operation and Maintenance

Ensure that all jumper record forms have been verified.

Authorize the installation and removal of all jumpers.

Ensure appropriate operating documents are updated to reflect the
installation and removal of jumpers.

Ensure appropriate testing is done afier installation and removal of
jumpers.

Ensure that jumper records are reviewed by appropriate operating
personnel in order for them to remain familiar with jumpers in
effect.

Ensure that jumpers are reviewed at intervals with the objective of
removing jumpers no longer reeded.

Ensure jumper application is reviewed (temporary vs permanent
change) on jumpers that exceed their review date.

75



 FUNCTION OF

MAINTENANCE MANAGER
I N I R EE(

m The main functions for Maintenance

Manager are:

— Surveillance & routine testing

— Maintenance program

— Calibration of measuring & test equipment
- Housekeeping & house cleaning

— On site manufacturing

— Computer software management support

— Spare Parts

77




FUNCTION OF

MAINTENANCE MANAGER
N N I R

m In addition to the forgoing responsibilities
the Maintenance Manager has special
functions related to maintenance. (details of
maintenance programs will be covered in
module 4)
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