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MODULE 2

PRINCIPLES OF
OPERATION AND

MAINTENANCE




MODULE 2 OBJECTIVES
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m To outline from a corporate perspective the
principles of operation and maintenance.

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

m To identify the key managerial positions
responsibile for ensuring adherance to these
principles.
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MODULE 2

MAIN TOPICS
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® General goal of a NPP

m What is operations?

B What is maintenance?

& Pre-requisites ior doing a job

m Performance objectives & criteria for
operating NPP’s

B Functions of Production Manager, Shift
Supervisor & Maintenance Superintendent
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GENERAL GOAL OF AN NPP
IR N N I R

m To produce electricity
— Safely
— Reliably
— Economically
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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. 1t
will define the boundaries of the operating license, within which station
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 mzintained in accordance with the
Operating Policies and Principles.
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GENERAL GOAL OF AN NPP
()

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




WHAT IS OPERATIONS?
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B 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.

® Monitoring simultaneously the condition of all
systems and equipment in the steady state as
fall power is sustained over weeks & months.

£ 3




WHAT IS OPERATION?
EEE——————_—lelb el

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 T I EEER
o The process of limiting deterioration &

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

m Fixing things when they are broken.

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




WHAT IS MAINTENANCE
A N N NN EE A

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.

¢ 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.

e 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.

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

o Where necessary the timing of removal of systems must be carefully
considered and also the amount of time out-of-service must be minimized
depending on piant conditions.

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

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

o 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
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B 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
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m Assume 100 contractors, each do 4 jobs.
@ 400 jobs donc each day by contractors.
m 2,000 jobs per week, plus weekend.




PREREQUISITES FOR DOING
A ‘JOB’ WELL
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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 Drinminlan Af Mmarstinn and MMainrananca




PREREQUISITES FOR DOING

A ‘JOB’ WELL
BN EERERE)

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.

e
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PREREQUISITES FOR DOING

A ‘JOB’ WELL
1 | 1} | ||l

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
I R N B N WG]

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’.

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




PERFORMANCE OBJECTIVES &

CRITERIA FOR OPERATING NPP’S
1 1 [ 1 ][l

= Rely or: 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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o PERFORMANCE OBJECTIVES &

CRITERIA FOR OPERATING NPP’S
IR EEEEEEE

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

20 Principles of Operation and Maintenance
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ORGANIZATION &

ADMINISTRATION
- ...t J 1 ] | | !l

B Management
— Perforinance Objective:

» Managers, by leadership and example, promots a
high regard for nuclear safety & reliability.
Promotes a high standards of performance, and
demonstratie high ethical standards.
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ORGANIZATION AND ADMINISTRATION 0A3

MANAGEMENT
PERFORMANCE ORIECTIVE

Managers, by besdership and example, promote 2 high regard for mclear safety and relisbility,
promote high standards of performance, and demoustrate high ethical standards.

CRIJERIA |
{a) Open communication exists st all organizational levals. - Feedback 10 managers from sution
1 i solicited

® mﬂﬁmmnﬂmﬁ“mw
especially where successful nplementation of work activities requires support from severy!
proups.

() Station persormel dexnonsiTate a conservative sparoach to operstional activities, and their
decisions reflect a senze of responsibility for reactor safety.

@ mmmmammmmam
strpdards when perfonmance dons Dot mest eXpoctations.

'(c) Managets retnforve, through delegation of responsibility, individgal cvnership and
accountability. Personnel are encopraged 1o admit erTors, soek help when needed, a0d 23wme

£ 3 . (D Managets demonstrse & brosd Enowisdge of their arezs of resposibilty and n undecstanding of
m&mmﬂmmofaﬂummm Corporats orzanizations.

() Managers copsistently derncastrate, by exanple, mnmmwﬁmnﬂ
10 schieve station goals and objectives.

() Mapagars recognize toe accomplishrovnts of others znd the importance of each individoal’s
coptribxtionm te oversll performance.

() Maoagers use daily interactions with station persormel 0 teach, coach, snd guide the
development of others.

G) Maragers establish priorities to ensure that personnel are able 1o obtain pecessary resources w
complete assigned msks.

22 Drinminlac af Mmarariae an A Rfnintannmnan
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ORGANIZATION &
ADMINISTRATION
IR N N N N N

B Industrial Safety

— Performance Objectives:

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




ORGANIZATION AND ADMINISTRATION
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INDUSTRIAL SAFETY
FERFORMANCE OBIECTIVE
Station induostrial safety programs captribute to a high depree of persconed safery,
CRITERIA

@
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responsibilities is implementad. .
hnmmdommmwnﬂndaﬂﬁnﬂmpﬂmmdmdumdmmﬂuﬁay
Program regirements and safe work practices.

Managers and supervisors are held accormeshie for achieving a high level of indunstrial sxfecy
pecformance i their work groups.

Personnel 2t all Jevels, incinding contracturs, deronstrate good indistrial work practices and
Mmhhﬂmlﬁmﬂ%yhumm

A safe and orderly working enrviroument existe. Safary harueds are identified and corrected in a
tirpely mauner.
Pmmynmﬂhmmmnwtmwmbym
mnﬂmm

are tsed W improve indostrial safety. ’

Trdustrial safecy practices and conditions are periodically evalusted, zud the resuln ave psed W
uniice iMprovemens.
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ORGANIZATION &

ADMINISTRATION
I N I R R AR

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

STATIQN NUCLEAR SAFETY REVIEW GROUPS

EERFORMANCE ORJECTIVE

.. Review of station nuclear activities by knowledgeable interdisciplinary groups contributes to

achieverneset of 2 high degree of muclear safety.
CRITERIA

@)
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The review of mclear safety is performed umler the direcdon of station and Corporate policies.
Ierdisciplinary groups review all station activities unpnmn o mclear safety.

Irewns are reviewed in sufficient depth to idemify siguificant safety issoes. The noclesr safery
reviow groups are cognizant of ssfiety concerns identified by designated task forces oc
sabcoroninees.

Reviews sre conduckd and resuits are documented in 2 timely mxnner.

The imerfece with Corporste safety review groups is ety defined. Effecrive coordination is
inexined
Revierrs Mentify action items, inclading varesolved safety guestions, and track them o eusure
. b
mmdwmmwmsmmumm
are wed 2 ake DDPTOVEmeRts.
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ORGANIZATION &

ADMINISTRATION
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m Configuration management

— Performance Objectives:

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




ORGANIZATION AND ADMINISTRATION OA8

CONFIGURATION MANAGEMENT

PERFORMANCE OBIECTIVE

Sration activities are effectively managed to verify that -~ plant configuration and operation copform

o design requirements and design docaments.

CRITERIA -

(a) Configuration management responsibilicies, anthorities, and imterfaces are clearly defined end
understood.

®) The scope and spplication of configuration manseement contrnls are ciearly defined and
commpmicated.  Station procedures, drawings, structiures, Systems, mnpom.ndmﬁwmm
incloded.

(©) Proposed changes to the plant configurstion re controfled through an imegraed review and
spproval process.

(@ Detalled reviews of configuration changes are conducted to determine impact on other syst=xs,
exuipment, procedures and other documents, training, and safety. (nnﬁnmmwthdmm

ramud:hedagnhus:swmnd.

() wwmmmma@mmmy avyilahle
mmmm

{f) Yocumentation i maintained to reficct actayl plant configuranon and corrent design
(@ The effectiveness of configuratinn management activities is periodicaily assessed

() Assessment of mod:fications incloces the evaiuation of tbe irapdt oa safety amalysis (5
documented in the Safety Report).

7R
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ORGANIZATION &

ADMINISTRATION
A N N I A

B Quality Improvement Program

— Performance Objectives:

» Quality improvement programs are effectively
implemented and lead to continual improvement in
the quality of station aciivities.
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QUALITY ASSESSMENTS

YERFORMANCE OBYECTIVE

feadback to e nanageinom on quality of performance.

LRITERIA -

Line managers and supervisors are responsible for and held accountable for the quality of work
the line fuctions managers and sopervisars.
Petsommel 2t afl levels are commitred to quality performance.

The scope of quality assurance and quality contro] sctivities is clearly defined.  Sufficient staffing
and resources are provided for these activities.

Quality assararce programs of vendors and contractors inclode adeguate messures to achieve
quatity. The prograws provide for utility checks op the gquality of prodocts and fervicss

~ Geiivered and on the procezses used to prepare them for delivery.

Quality measares are applied it 2 graduated mamer o selected nonsafety-related systems,

Quality andits sod surveillances sre sciednlod tased on the importance of the activity, past
pexformance, suspected weak arvas, and caanges to y-ganizations or procedures. All aspevts of
operation; are periodically sudited. They are timed v idexxify problems early in 2 process.

isspes in the arear motdtored. Such mdividuals can be members f the guality staff, line
Cuality andits and surveillances ar: perforined according to procedores, and evalnae both
amd correction of probletns.

Qm}nymmmg:uﬂnmﬂqnadydumedmmwﬂwuﬂymm
correction of performance problems.

Results, incinding noted deficiencies and their causes, are repnrted to line management for
wmm@mmmﬁmm

Summary results and tremds are reported 0 station managers on a periodic basis. Reports focns
on performance effectiveness.

N
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OPERATIONS
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B 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.

i)
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0 - ization and adminisTan ffective i ion and of .
s Crpanization eosure implementation camrol of operations

CROOERIA .
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mmmmnﬁummmﬂ:

wumaﬁwmmmm-ﬂw
Anthorities sre commensurase with responsibilities. ?mmdnhddmfmmymz
out assignad responsibilities. Assigned responsibilities mcinde:

(1) The designation of =t least ope individnal at sy point in tine with the asigned
responsibility for safely shanting down the reaciot, without comsultation, when that
Mmmmdwﬂymyhmmt’ndtms
1ot taken,

@ mmamwmmmﬂmmmmm
{aathorization) for ruizing reactor power following a shuwlown, trip, of power reducion.

momitored.

mmﬂmmmwmmmmum
Docummems that «ross crganizational boundaties are identifed and controllsd.

Hmﬂmmﬂmawmmdm
affecting the reactor corz and Safety systems.
relishle plant operstiens.  Examples of sach activizies tncinde work protecticm, nze of jumpers,

posted opermot 2ids, shift turnover, and vse of operating mamualy and operating memo;. The
effectiveoess of thess controls Is periodically assetsed.

Operationsl problems, including events and material deficiencies Ciar affect plart opesations, ae
effcdively wacked, investigaed, and reviewed periodically o enzure tmely resolution.

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

Performance indicators sre established ard vied o improve operations performance.
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B Conduct of Operators

— Performance Objectives:

— 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.




OPERATIONS oP2

PERFORMANCE ORIECTIVE

Operational activities gre condnc:od in & maumer that ensures safe and relishle plant operstion.
Reacior safery is a foremost contideration i stavion operations. Masnagemere policies and actions
LCRITERIA

@ Opmm:mlﬂopm'iﬁhopﬁlﬁngpdﬁsndphdpb.

(b) Opecatiors are sneptive g responsive to station parameters xod counditions. QOperators are not
distracted from reactor safery responsibiliey.

(c) Safety systems are maintxined operable and relisbie to the maximum extent possible. When
safpty system components sre disabled, the Jength of time this condition exists is minimized and
controls are established 20 #nsure station safely is maintained. Ssfety systems and fonctions are
not taken out of service withons the appropriste aprroval of the shift superviser or station
ImETAgET.

(I) The onerming conditions of station equipmen are effectivdly monitored.  Plant squipment
deficiencies are evalaated and prioritined t0 ensure equipment is :esored to full capability in a
tioely wamer.

(¢} Operstors interpret and respoad conservatively o ail imtrament udications, inclading copditions
when incongistengies are preseat, unless the indications have seen conclusively proven o be
ncorrect. ’

(0 Operstional events, inciading tnexpected plant transieats of abnorma! conditions, #re ivestigatsd
to detérmins TOOT canves.  Effective Corective: actions are taken in & tonely maomer-

(g Control room activities are conducted in 2 Dusinesslike and professional mammer.  Control room
access is fimitud, and access to the cantrol area is reswricted w sppropriste personnel.

(h) Appropriste station sttivities and testing are propady ssthorized by management and are
couarolled by cqualified] operations personnel. Traimees arc not allowed to Operste plant
equipmen: except under the direct supervision of a qualified opezator.

) Operagioral and testing activities are condncred in accordance with approved procedares.

@ Opematicos sctivities are planned and condected in a mamner that keeps radiaiion exposarces as
Jow a5 reasonably achievable and minipizes the spread of copteminstion.

&) Line mansgers and supervisors periodically cbserve simulator and operations activities o identify
and correst problems aa 10 ensore adberence to stagion policies and procedures.




OPERATIONS
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B 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.

Rt
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Oyumplouduuanddommzsmdm technically accarate, mvdewmdnm.
and are effectively used to support safe operation of the station.

CRIOERIA -
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The peeparstion, review, approval, aud revision of procedures and other operations relatsd
documents are properly controlled and timely. Revisions i procednres as 3 yesult of plapt
modificarions are incorporsted before operating the systemn or component.

The guidance of applicable source documenty is incorporated into station operating procedures
{eg, emergency procedure guidelines safity spalysis and veador technical mamnals).

Emergency and nonroutine opegating procsdures effecrively guide the operations staff in
regponding to the following evess:

) Smmﬁilms.

'4) Excessive emissions of reboactive liquid or gaseous effinent,

() Fires,

6) Common mode events (cg, floodirg, sarthquakes).

Procetures are ciear, concise, and comain adeguare information for asers to mndersiand and

(i) Fortions or steps of other documents that are used or referred t© when perforaing a

(3] Tdﬁddﬁﬂgﬁsmmmm;@hmﬂm@m.mmnd
comsisteat JMOBRE procedures, drawings, cperating flow sheets, and system descriprions,

() Hummn factors considerstions (such as sequenced procedure steps and use and placement of
Dotes a0d Carion statements) are incxtparated o precodares 10 promote ervor-free
’ .
Procedmres reflect 2 conservative approach w safe and reliable plact operation.

New and revised procedures are reviewed for techuical accurscy prior to inirial use, and are

checked by such means as verification and validation iechrigoes 0 ensure cotrectness and
ussbility prior to and during initial use. Simulators are used to validate operating procedures

where appropriate.
A policy governmg the: use cf procedures is irpiemented. The policy includes the following:
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m Operator knowledge & performance
— Performance criteria:

1l
» Operator knowledge, training and qualification, and
operation.

performance suppori safe and reliable station

i
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OPERATIONS OP.6

Opermor knowiedge, training and qualification, and pecformance support safe and reliabe station
operation. :

CRITERIA _

() Operstor activities are performed by or under divect sapervisioa of personnel who have
completed formal qualifiction of the tasks tw be performed.

() Opesstors mndexsesad job-reiaecd sreas such as the following:
(4} Sﬁmudmhg,mndm
2 Radiological protection theory sad techoiques inchidding as low ss reasonably achievahic
mm. . .

@ Enviroameon? regniariors,
(5) Geacral information and fanctious such az stcion Layout, reparting relarionsbiips,

(6) Opersting practizes incioding administrative and shift activities, diagnostics and tranrient

&) mmamm:mw&m .
distribution schemes, and the impact of dlectrical transiezas on the plant in operating,
startep, and shmtdown modes.

() On-te-job training requirements are identified, complered, and documented prior 10 assigument
0 periorm tasks independemly.

@) mwm“mmmmmw infrequently
used skills, and lessons learned from rhouse and industry opersting experience.

{©) Operators are inowledgeable of the fanctioning of the control computers and associmed cantrol
Pprograms.
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B Maintenance organization and
administration:

— Performance criteria:

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

Princinles nf Omeration and Maintenance
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‘The maimenance organization and administration ensure effective and efficient impiernenration and
control of mairteramee activities.

CRITERIA -

The orgynizational shoctore is clexdy defined.
s::ﬁngndmmmﬂiciunmwmuﬁwdmh

Respousibilitiés, santhority, ﬁwhﬂ«mﬁmmmm
and understood.  Anthorities are commensurate with responsibilicies, Personnel are held
acooutuable for carrying out assigned responsibifities.

wmmmummmmmmm

Ixteciaces with supporting groups, inchuding Corporsie, are clearly defined and understood.

. Documesss that cyoss orpanizational boundarics are idearified snd crontrolied.

and reinforced. :

Managers and supervisors roatinely observs maintegance activities to identify and correct
problems and 0 ensure adherence 1 stacon policies znd procedures incloding ndastrial safety
and radiological protection.  Supervisor presence in the Feld conaiboies to improved job
pexformancs. .

Managers md supervisors mytcain an swaencss of the ¥y aspects of maimenance throngh
IDpoprie monitoring of performaice, maweriel condition, sod maintenance records. Goals are
used o improve performance in selected aveas. Comrective action is taken when adverse
conditions or irends ave noted.

Administraiive controls are employed ‘o the condnct of maimtenance activities that affect safe and
relisble plant operation. Exymples of sach activities inchode schednling of preventive

makmenance, use of procedures, fisdd verification, implementation of configaration conrols, use
of special tools and Xifting equipment, nse and calibeation of messurirg nd test equipwen:, and

use of proper marerials.

Comntract and other nonplant perconnel use the same (or equivalest) plam-approved poticies,
procednres, and controls and the same workmanship standands s plant maintenance personnel.

Persomie! are actively encoeraged o develop methods to imprave safety, reliability, quality, and




MAINTENANCE
M N R ER )

m Plant condition;

— Performance criteria;

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

Princinlac nf Oneratinn and Maintenance




Sy
i

MAINTENANCE MA2
FLANT COMDITION

PERFORMANCE ORIECTIVE

m@mmdmmsmmdmmmmmmmmm

CRITERIA

(a)

®

©

@

©

Symm—qmmnﬁnﬁndhmwoﬁngm. Examples of tiris inciude the

[4)) wwmsﬁydm&mmamm«m
mmmmmmmm _

2) Fluid system leaks are minimized and leaks ave controlled and corrected,

(3) Equipment is spprepristely protected from adverse environmental conditions. Protective
essures ary effectively implemenied duripg extended nonoperational periods,

@ Instruments ‘controls, and associzted indicators are calibweted and operational,

() Good huaricarion practices are followed,

© memmmmm;

(7} Equipmen:, strocoares, and sysirms ave properly preserved ard imsulatsd.

Equipment deficiencies arz identified, are in the work control systern, and are currected in a

tiroely manner. ‘The canses of component matfimctions are prompily determined and svaloated
o determine whather repair, replacement, or modification of the comyponent is appropriate to

easre sife and relisble operation.

Tmmmﬂdnﬂd.mdm,nduﬂ. The uvse of temporary repairs is
mpinyired, snd permanent tepairs are made at the exliost reasonshle opportumry.

Temporary environmeantal protection (eg, dost, bumidity, freezing, shock) is provided for plant
equipment whran peeded 10 APPOTE constroction, cutage, O mMAINtENANCE s-Tivities.

Newly instalied or modified systems or eguipment are t2si+d and verified w satisfy all design
requiremencs and to be in good working order in 31l required opersting mcdes. The required
doonpents 2] traizipg are fu place prior 1o operationz] acceptance by the plamt staff.

Iloriiatim of naticn areas, yooms, and grounds is sufficient 10 perform work actividies and




MAINTENANCE
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m Conduct of maintenance
— Performance criteria:

alll

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

&‘.
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’ MAINTENANCE MA.3
CONDUCT OF MAINTENANCE
PERFORMANCE ORIECTIVE
Maintenance is conducted in 2 safe and efficient mammer 1 sapport safe and reliable plamt operstion.
CRITERIA

(a) Persoomel exhibit professionaiicm ard competency in performing assigned tusks that consistentty
goidmce before proceeding.

() Maingenance personnel identify and parsoe corrective action for piant deficisacies with a goal of
mzintaining equipinent and systems in an optimmm condition.

(c) Mmmmﬁmmﬁymshumﬂym
: concepss 1o minimize perscamel exposure. .

(&) Support groups, such as cperstioms, techuical, and radiokogical prowctioe, are sppropristely
frvolved i maintessamce activities. Participation of thess: gronps is coondingied 10 effectively
support the maintenupce effont.

" (&) Maincenance work is properly authotized, controBied, and docmuensed. Documentation incindes
suficient daails of as-found and as-ieft conditions of the equipment sad work performed 1o
e sappoct Toot canse analysis of problems.
{; (© Prejob and postiob bricfings are effectivly used.
© wﬁmmwhmmmem
.dravrings a3 required by plane policy. hiaimtensrce persounel identify and peovide timely
~ fendback 0 cocrect procedural probiems.
) Good matenance practices, such a3 these listed bedow, are followed:
(i) Work practices are techpically sound,
(2) Proper wois, equipnent, and materisls are used,

(3) Good indunstrial sxfety, radiclogical protection, and as low as reasonably achievabie
practices xre followed,

%) Foreign materials ;ad contzrminacts are excinded from open syrems and eqaiproent,
(5 Work locstions are Si=an and orderty during and after malttensnce. '

(O Posmabmemance mnesting i performed, results are reviewed, and cormective actions are taken as
ECESSary. :
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m Preventive maintenance
—~ Performance criteria;

» Preventive maintenance contributes to optimum
performance and reliability of plant systems and
equipment.

¢
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MAINTENANCE MAA4

PERFORMANCE ORIECTIVE

Preventive maintenance contributes 1o optirnum perfyrmance and relisbility of plant systems and
equipment.
SRIOERIA -

{a) A preventive maiwenance program is effectively inplemented and inciudes systems, equipment,
and spproprime tpare pars thae affect saje and relishle plant operation, The prevemive
mmnﬂﬂduﬁwmﬂwmmnm

®) mm:wxmm '!ielem-nkm
equipoent availability. Cossiderstions such 23 operational experience, service conditions,
veador recommendaions, engineering apatysis, a3 low as ressonably achievable, and cost-benefit
snalysis are nsed 3s 2 basis 10 establish prevencive matmenance tasks and imervals.

(¢) Provestive maiteaance activities are schoduled sod pecformed within estsblished intervals.
Preversive maimwnance is waived or deferred only if justified by plam conditions or approprizs:
wchmical reviews, Managemest approval is obuined for wrivers and defierrals of prevemmive

of mrmuorivg, trending, and analysing the performance of equipment 1 prevent equipmen:

O

{¢) Preventive maintenancs docomentation proviries 2 econd of activities performed, data collecaed,
md, wheve appeopriste, the *xs-found” mmd "“as-jeft” enndmefthem

(D Prevestive maimepwnce Terolts are routinely monitored, analyzed, and rsed in conjurnction with
the equinment performants history w0 peniodically adjnst the cottent and frequescy of prevemive

maimenance activities.
() The efiectivences of the Preventive Myintenance Program is periodically evaluaed a an
appropcieee level of management, and the results are used to 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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‘Maintenznce: procedures and other work-related documents are clesr, techmically sccurste, and
comsistently used to ensure that maittenamee: is performed safisly and efficiently.

CRITERIA )

@

" ®)

©

@

®©

®

The preparation, review, Mﬂmﬁmwmmm
uepwdyumdhd.

wm“n:hsmuﬁmmm or mannfacmrer
mamnals) receive 2 similar review and approval o procedures.

“Procedures and other work-relaed docunents, sach as installation, mxirgenance, and

manufacurer mymals, drawings, reference materiais, sad posted job performance aids used in
support of maintenxnce, are techmically accusse and cxrex.  They are propesiy fled md easily
reievable. .

Procednres are readily available and clearly identified.
New md revised procacures are reviewed for technital accuracy prior to use and are checked by
such mems a5 verification snd validation techuignes 0 ensore correcmess and uxability prior to
oc during imitial use.
Procodures are clear, mwmmmmmmwm
pecdiorm their activities effectively.
(43} Puﬁmursqsofmmnmuemdwmadﬁwmmmhga
are specifically Mextified in the provedare,

@ Tednﬂeddﬂﬂs.n:hsmmlbmndwmhm.mmnﬂ

COESiSTent among procedures, drawings, opersting flow sheets, and system descriptions,

(3) Human factors considerations (such as sequenced procedure seps, use, and placement of
notes and cautior gatEmenns) are incorpousted imlo procedures to promote error-free
performapce.

Mp@,mﬁnm&ymmmmmWEMu
. roeded .

A policy governing the uyse of procedires is iinpletnmed. The palicy incindes the following:

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

@) Directioos for wirsu 2 procedure wust 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.

=
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plant operation.

CRIIERIA -

@

®

©

()

®©

Maintepance is perfoxmed by or 1nder the direct szpervisicn of personnel who pave complesed
applicable formsl qualification for the tasks t be performed. 7

Maimensnce persomnel onderstatad job-relared sreas such as the following:

(1) General mformation and fanctions such as plamt lxyout, reporting relationships,

2 Radiological protection theory and wchniques incinding as low 3¢ ressenably achisvabie
Sicats .

3) Fundamental concepts xad applications,

(4) Tooi and tes: equipment selection, inspection, care, amd use,

() Pla/compopent/system fondamentals and eftect of 1zaintrpance on plant systens,

(6) Cumponent irspection, repair, and adjusunex techaiqoes for power piamt systems incheding

(7' Plant-specific application of appropriste Jessons learned from in-bouse and indusiry

Caring ining chiectively add plast hard and yure o "
used skills, and Jessons Jearned from ie-touse, ndostry, and operating expecience.
Quelification standards aud evaluation methods 2re adequste to verify trainee and contractor
comp=tence for assigned functions a1 the starion

Initial and comtinuing rraining, inchuding prugrams w develop supervisory skills, are effectively
implemepred.
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B Technical support organization and
administration.
— Performance criieria:

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

Nulelaton Al M aentine amd MMalntananss
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Technical ization and administrats fecrive i om and of
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CROERIA .
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The orgmiizational scroctnre is cearly defined.

Staffing and resources are safficient to accomplish assigned tasks.
wmmﬁmwmmmmwm
Authorities are commensarme with responsibdlities. Pumdmhddawnmbleﬁrmymg
out assigned respomsibilities.

Systemas, components, snd operations to effectively investigare and resolve piant problems.

mmnmd.ndmnﬁumad

udmﬂmmpmmdmmdympdmmwmdm
saiety, quality, and productivity goaks
Techmdwpu:pmuuﬂmdnmndmmdmﬂmmﬂadbym
OTgANIZMions,

Administrative controts are employed in the conduet of technical support activities that affect safe
axd reliable plant operation.

The effectiveness of tachnica} support & monitored and periodically assessed. “The results are
used to improve techmical support.

Technical support persomnel effectively impiement lessons learned and recommendations resulting
from i-house and indusity operating sxperiedce pertinent to their activities.

(m) Mexscres gre in place 1 epsure that all technical support work is performed in sccordance with

(m)

all relevart tachnical codes and standards.

Managemant. actions and administrative controls detnonstrate a coaservative approach toward
activities affecting safety-related systems.
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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.

Princinlee af Oinaration and Maintenance
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(&) Adminisrative sysems and conerols emure timely completion and review of required
surveillance tesdng and in-service ingpection activiries.

(b) Procednres used for surveillance testing contain sufficient deesil o emrare sufes plant operation
sionlase as near 35 practical, the actnal conditioms under which the system myst operate on
demsnd.

(c} Rodundamt systems/componeuts are tested itdividuaily to ensure independent opershility.

(d) Acceptpce criteria are cleardy identified and prompt cormective action is taken when acceptance
criteria are not mer,

" (2) Timely reviews of completed surveiliance test data are sutfizient 19 ensure that all acceptance

criseria sre met xnd 2ny trends are identified. Results are analyzed wo determine whether special
safary sysems, saety suppoct systemns, and odher safety-relaed systems meet svailability sad
reliability tarpets.

{f) Armal eguiptsent performance rx tost data are wended to identify degrading conditions and
ACTOES 10 be taken to nprove salry sod reliabilite.

€ Reviews of in-sexrvice inspection results are sufficient 1 ensure 21l accepaoce oiveria are met,
and 10 ideniif7 any deeriorating conditions.

() The Surveillance Testing and In-Service Inspection Programs are implemented in accovdance
with spplicsblz codes and standmds.

refererce;), are docmnerte] and svaitsble.

calibrated or tested and have spfficem acouracy mad sensitivicy.

&) The effectiveness of surveillance testing and In-service inspection programs s periodically
evaluzsed, and the results are used t0 make prograta improvements.

) The frequency of surveillance testing is related to the resnlts of redisbility avalyses, the frequency
and type of service, or the age of the equipment or system.  Following a iarpe-scale component
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m Plant modifications

— Performance criteria:

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

ERCIE B Y S5 S e
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PERFORMANCE ORIECTIVE

Permsnent snd terwporacy modifications ave usad ty enhance plame cafety and relishility. Modification
plant design changes.
CRITERIA

(a) Approved procedures md knowledgesble personnel are nsed 10 desig, review, nd implement
permnent md temporary modifications. The design suthority for all design activities it clearly
configuration management

)  All modification requests are reviewed for incinsion in the modification program.  Appropriste
vost-benzfit crileria, zuch as ¢ost-bepedit analyses, regnlasory requirements, licensing irpact, and
safety apd reEabdiry enhancemenes, ae ased 10 screen and prioritize proposed modifications.
Approved reqoests are incorporsed mio a long-range plan.  Each modification is planed,
schedaled, moniiored, and tracked to ensore titnely coropletions within the authorized coct.

{c) Activities relaed 1 modifications, incduding design, procorement of ofigical and spare pasts,
walk downs, imstallation, testing, docunent update, and closeont, are efisctively coordinated
among respousible groups.

(@) Plant design requirements are addressed 2 properly docamente] during the design of plans
modifications. Copfirreation of contimod compliance with the analyzed safe operaicg envelope
IS performed prior ©0 any plart modificion.

() Special design activities, such as coszputer programs ard unigque calcolation chrigees, are
wezified, validated, and approved prior to we.

systems, stroctures, O COMPODEIEs are reviewed and approved by plam management.

{g) Modifications receive an effective review for 3s low as reasonsbiy achievable, constructallity,
estability, opershitity, and mainsainability, with input from approprise plant persounel. In
addirioa, operating srperience information, such as plant everts andt myintenance history, is
routinely considered in design aod in equipment teliability improvemems.

() Reguirements for imtzIling, verifying instaliation, inspecting, and testing modifications are
specified a5 pait of the design process.

@ Modifications mdergo 3 formal, interdisciplinary techwical review and spproval. Drawings,
procedures, aud other docoments affected by the change are ncinded in the review. The bases
performing and docrunenting techmical reviews including reviews of comiracted work.  Technical

| TECPNICAL SUPPORT 1S3

Principles of Operation and Maintenance
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TECHNICAL SUPPORT
A N N N EEEE)

m Plant performance monitoring

— Performance criteria:

» Performance monitoring activities optimize plant
reliability and efficiency.
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Peck oring activities optimize plant reliability and efficiency.
CRITERIA

)

®

@

()]

@

o

®)

hwmwwmmﬂym ealllﬂ.und.-dn!ynpmw
(incinding chemical,

oquipement, sysems,
mmmmammm:amm:
part of this effort.

Apmoved procedures or gnidelines and knowiedgesbie personnel sare used to condnct
pecformaare mowisoring fanctions. YTests are condreted consistently 0 33d in snalysing resuits.
Istrupnentation nsed for perfocmance monioring is calihrated a5 necessary and bas sdegunte
sensitivity snd accuxacy to provide rdirble resaln.

Optitoom perfermmce ievels are defined through baseline data, design pacamesery, sud/or
Performance data 5 apafyzed, and the results are wsed to detect and correct degraging
performanee. '

The relishiliy of key systems, sometyres, and componemis o well x the availabilivy of sefery

. symexms is desermined and readed.  The resolts are whed o enbaoce ecpipment perfotmance

incloding appropriste adjrstmests to prevadive maint=oance activites.
Auxilisry supparting equipmment is monicred, &5 necessary, 10 preveest degraded perfiarmance of
m’ m’ -

mmaﬁmmmsmwmm
results nsad o Make program Provements.

Programs are impiemented to routinely monitor for equipment degradation that coold result & an

provided.
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m Technical support procedures and
documentation

— Performance criteria:

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

Ocninlac Af Omaratinm and Maintenance
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TFecimical support procedores and documents are clear, techmically accurate, provide appropriase
direction, and xre efizctively used o support saft and reliable plant operation.

(RUIERIA

@ Themw.wmndmofm drawings, snd other
eehnicsl documents are properly controlied apd timely.

(®) Procedures are clesr, concise, and contain adequate information for nsers to understand and
perform their activities effectively, eg:

(1) Techmical details such as seepoints, control logic, and oquipment idextification rambers are
correct snd comsistent among varions procedures, drawings, apmmlﬂow:heas,sym
mwsﬁymm

(2) Portians or sarps of other documents that sre u%eC or referred © when performing a
Procedure are ciearly identified in the procedore,

" (3) Hxma factors considerstions (such 25 sequenced procedure stops and use and placement of
Dotes and cxEion Ctatemerss) are incorprrated into procedares o promote exror-free
performance,

(4) Hold and verification points which verify completion of activities critical to plaut safety wre
included in procedures where appropriaste.

{©) MM,Mnﬂmmhﬂdmmruﬂymm

{d) New i revised procedures are reviewed for technical accuracy, are spproved prior to initial
use, and sre checked by such xrresos as verification and velidation rechniques to vasure
correctness ond usabiiity prios w or during mmitial nse.

{¢) Procedurss, mamuals, drawings, snd other plant-specific refecence materiais are controlled,
wechmically uccurate, and up to date.

{f) A policy goverming the use of procedures i3 inplemested. The policy includes the following:

(1) Directions for when procedures are 10 be nsed a5 generat guidince, are 10 be followed step
by step, or require sign-ofi for each step,

(3 Actions t be taken when procedures conflict, are inadeguate for the intended tasks, or
when noexpected results ocenr.

{g) Temporary changes w procedures are efiectively commrolied, inciuding the following:
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TECHNICAL SUPPORT
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m Technical support personnel knowledge and
performance

— Performance criteria:

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

o~
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Technical support persoomed, knowledge, training and qualification, and performance support safe and

CRIIERIA .

() Technical work is pecformed by or under the supervision of personnel who have complesed
applicable edncational snd gqualification requirements for the tasks to be performed.

(®) Techpical ssppert personpel understand job-relared arezs incinding the following:

(1) Genecal informstion sud fanctions such as plam layout, reporting nelationships,
commumication methods, docament and procedure isspe aad revision, records management,
material procurement, industrial safety practices, and quality assurance,

(2) Radiclogical protection theory and techniques incinding as low as reasonshly schievabie
applications,

(3) Tecimical subjects and Zchmicues inchuding codes, standards, opezaring policies and
pmpk,mdmlm,qdnypmﬂmmndmw

{4) Pizar-specific applicarion of appropriste jessoas learned from in-housc and indostry

(€} Or-the-job nraiming requirements are idestified, completed, and documented prior to arsignment
to perform tasks independentiy.

(d) Contimving traising addresses plant bardware and procedure changes, applicable codss,
standards, and regouistion changes, infreguently used skills, and lessons learned from in-bhouse

(¢} The inowledge and sbilities of contract tecknical seppart personnel arc equivalent to those of
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FUNCTION OF PRODUCTION

MANAGER, S.S. & M.S
—---Illllﬂﬂ

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

— Production Manager - (PM)
— Shift Supervisor - (SS)
— Maintenance Superintendent - (MS)




PR

€3

FUNCTION OF PRODUCTION

MANAGER, S.S. & M.S
MR
m All operations & maintenance staff report to
these principals.

® 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 I N N N A

B 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.

B 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:

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.

All field work shall be appropriately authorized.

e Approved skills and work practices which are part of the training program

shall be employed.

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

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



FUNCTION Or PRODUCTION
MANAGER, S.S. & M.S.
1 1 J 1 | |} []l

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.
Y N A I

® 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.




RESPONSIBILITIES OF

PRODUCTION MANAGER, SS, MS
—----HIIEDH

m Performance activities include:
— Preparation of policies and procedures
— Preparation of support documentation
— Planning and scheduling
— Equipment control
- Calibration of measuring and test equipment

eyt

~n e
Thrirm Al Tar Af Memarntine amd AMaimtanon, e




oM,

RESPONSIBILITIES OF

PRODUCTION MANAGER, SS, MS
N EERNEN0

m Performance activities con’t:
- Field execution activities
—~ Receiving, handling and storage of material and
equipment
~ Inspection and testing
— Commissioning completion assurance
— Work reporting
~ Document control
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ACTIVITIES OF PRODUCTION
MANAGER, SS, MS
1 1 1 1 | ||]1l

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

IR EEEREER
m 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

AT

é:.,
%




7
P

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 jumper, will be
met.

Operating policies and principles will be followed at all times.

Regardless of the proposed duration of a jumper, 2a 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 tumover 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.

e Approve temporary patches or repairs to pressure boundaries that
do not conform 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

wif

,ﬁ.-*'j)

Princivles 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 after 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 needed.

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

75



' FUNCTION OF
MAINTENANCE MANAGER

—-----Ilﬂﬂ

¥ 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

t MAINTENANCE MANAGER
NN EEERRL

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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