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MODULE 2 

PRINCIPLES OF 
OPERATION AND 

MAINTENANCE 



MODULE 2 OBJECTIVES 
mmmmmmI 

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

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

n To identifj the key managerial positions 
responsibile for ensuring adherance to these 
principles. 
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n General goal of a NPP 

n What is operations? 

q What is maintenance? 

q Pre-requisites for doing a job 

q Performance objectives & criteria for 
operating NPP’s 

w Functions of Production Manager, Shift 
Supervisor & Maintenance Superintendent 
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GENERAL GOAL OF AN NPP 
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n 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 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 shall be observed as part of the Operating Policies and Principles. 

Responsillilities: 

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

Shift Supervisors 
l Ensure that the station is operated and mzintained in accordance with the 

Operating Policies and Principles. 



GENERAL GOAL OF AN NPP 

1 w Energy C onversion Process: 

- Uranium to neutrons - Fue! 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 
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WHAT IS OPERATIONS“ 

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

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

n Monitoring simultaneously the condition of all 
systems and equipment in the steady state as 
full power is sustained over weeks & months. 
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WHAT IS OPERATION? 
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w Taking appropriate actions when systems or 
equipment performance is not in accordance 
with pre-defined limits. 

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

w Taking appropriate emergency action to 
mitigate events during accident conditions 



WHAT IS MAINTENANCE 
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w The process of limiting deterioration & 
restoring system & equipment performance to, 
‘as new’. 

H Fixing things when they are broken. 

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



WHAT IS MAINTENANCE 
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fl Checking & repairing equipment based on 
the condition detected during its operation. 

n Checking systems & equipment because it 
is a condition of the operating license &/or 
regulations. 



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. 

l 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. 

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

l Where necessary the timing of removal of systems must be carefully 
considered and also the amount of time out-of-service must be miniiized 
depending on plant conditions. 

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

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

. 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 

mrn~rn~~~~~nn 
II An NPP has 500 staff, every day each does 

various ‘jobs’. ‘~ 

q 2,000 jobs done each day. 

n 10,000 jobs per week plus weekends. 



PREREQUISITES FOR DbNG 
A ‘JOB’ WELL 

mmmmmIlm0 
n Assume 100 contractors, each do 4 jobs. 

1400 jobs done each day by contractors. 

n 2,000 jobs per week, plus weekend. 
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A ‘JOB’ WELL 
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n 12,000 jobs per week - 624,000 jobs/year. 

n If all are done well, what is likely result. 

n If all are done poorly, what is likely result. 
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PREREQUISITES FOR DOING 
A ‘JOB’ WELL 

mmmmm~IuIm 
H 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 to 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 

mmmm1m1~$ll0 
n In the absence of any one of these 

requirements the job will not be done~ well. 
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PERFORMANCE OBJECTIVES & 
CRITERIA FOR OPERATING NPP’S 
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w In order to achieve the 5 basic requirements 
much thought & effort has been made by 
the nuclear industry. 

w INTO in conjunction with the utilities have 
set out ‘performance objectives & criteria’. 

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



PERFORMANCE OBJECTIVES & 
CRITERIA FOR OPERATING NPP’S 
-mm111W1 

n Rely on learning from others & own 
mistakes. 

w Benchmarking is used extensively to assess 
& monitor performance. 

n Plant evaluations are used for objective 
formal assessments. 



PERFORMANCE OBJECTIVES & 
CRITERIA FOR OPERATING NPP’S 

mrn~~~~miioo 
R The task of doing 624,000 jobs per year 

well is a enormous task. 

R 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 



ORGANIZATION & 
ADMINISTRATION 

q 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 
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ORGANIZATION & 
ADMINISTRATION 

n Management 
- Perfortiance Objective: 

D Managers, by leadership and example, promote a 
high regard for nuclear safety & reliability. 
Promotes a high standards of performance, and 
demonstrate high ethical standards. 

I 
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ORGANIZATION & 
ADMINISTRATION 

mmmmmmm%0ll 
q Industrial Safety 

- Performance Objectives: 

N Station industrial safety programs contribute to a 
bigh degree of personal safety. 
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ORGANIZATION & 
ADMINISTRATION 

n Station Nuclear Safety Review Groups 
- Performance Objective: 

D Review of station nuclear activities by 
knowledgeable interdisciplinary group(s) 
contributes to achievement of a high degree of 
nuclear safety. 
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ORGANIZATION & 
ADMINISTRATION 

n Configuration management 
- Perfomance Objectives: 

D Station activities are effectively managed to verify 
that the plant con&guration & operation conform to 
design requiremerits and design documents. 
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ORGANIZATION & 
ADMINISTRATION 

mmIllBllml 
w Quality Improvement Rogram 

- Performance Objectives: 

>> Quality improvement programs are effectively 
implemented and lead to continual improvement in 
the qtiity of station acrivities. 
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OPERATIONS 
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n Main operation performance objectives and 
criteria to be examined are: 
- Operation organization & administration. 
- Conduct of operators. 

- Operating procedures & documentation 

- Operator knowledge & performance 



OPERATIONS 
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n Operation Organization & Administration 
- Perfamance Objective: 

x Operations organization and administration ensure 
effective implementation and control of operations 
activities. 
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OPERATIONS 

n Conduct of Operators 
- Performance Objectives: 

- Operational activities are conducted in a 
manner that ensures safe and reliable plant 
operation. Reactor safety is a foremost 
consideration in station operations. 
Management policies and actions actively 
support this operating philosophy. 





w Operation Procedures & Documentation 
- Performance Criteria: 

N aperations procedures and documents are clear, 
technically accurate, provide appropriate direction, 
and are effectively used to support safe operation of 
the station. 
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IOPERATIONS-.. 
n Operator knowledge & performance 

- Performance criteria: 

D Operator lamwledgc, training and qualification, and 
performance support safe and reliable station 
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MAINTENANCE 
mmmmmm1 

n Maintenance organization and 
administratioE~ 
- Performance criteria: 

1) The maintenance organization and administration 
ensure effective and efficient implementation and 
control of maintenance activities. 
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MAINTENANCE 
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H Plant condition: 
- Performance criteria: 

N The condition of the plant equipment is maintained 
to support safe and reliable plant operation. 
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I w Conduct of maintenance 
- Performance criteria: 

N Maintenance is conducted in a safe and efficient 
manner to suppcrt safe and reliable plant operation. 
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W Preventive maintenance 
- Perfommnce criteria: 

N Preventive maintenance contributes to optimum 
performance and reliability of plant systems and 
equipment. 
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n Maintenance procedures and documentation 
- Performance criteria: 

N Maintenance prxeduree and other work-related 
documents are clear, technically accurate, and 
consistently used to ensure that maintenance is 
performed safely and efficiently. 
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n Maintenance personnel knowledge and 
performance 
- Performaxe criteria: 

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



‘VCE MA3 

I - 



TECHNICAL SUPPORT 
mmmPmB1fa 

w Technical support organization and 
administration. 
- Performance crheria: 

N Technical support organization and admiistration 
ensure effective implementation and control of 
technical support activities. 
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TECHNICAL SUPPORT 

1 mmmmmmB%m 
n Surveillance testing and in-service 

inspection pmgrasns 
- Performance criteria: 

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





TECHNICAL SUPPORT ~--mm==m~ion 
- Performance criteria: 

)Y 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. 
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TECHNICAL SUPPORT 
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w Plant performance monitoring 
- Perfomance criteria: 

8 Performance monitoring activities optimize plant 
reliability and efficiewy. 
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im-~.m.a,aI:l, ’ TECHNICAL SUPPORT 

n Technical support procedures and 
documentation 
- Perfomance criteria: 

N Technical support procedures and docments a-e 
clear, technicaUy accurate, provide appropriate 
direction, and are effectively used to support safe 
and reliable plant operation. 
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n Technical support personnel knowledge and 
performance 
- Perfoimance criteria: 

D Technical support personnel, knowledge, training 
and qualiication, and performance support safe and 
reliable station operation. 
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.  ..’ FUNCTION OF PRODUCTION 
MANAGER, S.S. & M.S 
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n The responsibility for meeting the majority 

of the fore me;ltioned performance criteria 
are : 
- Production Manager - (PM) 
- Shift Supervisor - (SS) 

- Maintenance Superintendent - (MS) 

C. - .  _- .  .  



FUNCTION OF PRODUCTION 
MANAGER, S.S. & M.S 

n AI1 operations & maintenance staff report to 
these principals. 

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

n The potential for mistakes of significant 
consequences are within these groups. 
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w The staff in these groups are the front line 
personnel who have to deal with emergencies. 
The initial handling is the foreruuuer to 
subsequent events. 

n Performance Function: 
- nose activities which, when taken together and 

performed adequately, will ensure that systems and 
equipment will perform within the intent of their 
design performance requirements. 
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FUNCTION OF PM. SS AND MS 

GENERAL POLICY: 

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

l Work shall be done following approved procedures. 
l All field work shall be appropriately authorized. 
l Approved skills and work practices which are part of the training program 

shall be employed. 
l In the event of situations which require prompt action but are not covered 

by an authorized procedure, personnel shall take action to protect the 
heal?h 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. 



FUNCTI0.N OF PRODUCTION 
MANAGER, S.S. & M.S. 

rnrnrnrnBD1 
n Performance Functions - Specific: 

- Know all the rules. 

- Understand the implications of the rules. 

- Be clear on the limits of authority. 

- Appreciate iimits of personal understanding. 
- Do not hesitate to stop work and seek help or 

clarification. 
- Follow tc the letter ‘Operating Policies & 

Principles’. 
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FUNCTION OF PRODUCTION - 
MANAGER, S.S. & M.S. 

1 mmmw1~1811100 
n 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. 



RESPONSIHLITIES OF 
PRODUCTION MANAGER, SS, MS 

n 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~~llillBBPOU 

w Performance activities can’t: 
- Field execution activities 

- Receiving, handling and storage of material and 
equipment 

- Inspection and testing 

- Commissioning completion assurance 

- Work reporting 

- Document controi 



ACTIVITIES OF PRODUCTION 

q 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 
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ACTIVITIES OF PRODUCTION 
MANAGER, SS, MS 

mmmmm~mCCI~00 
n Examples can’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 

staff complement 
- 



USE OF JUMPERS 

POLICY 

Any action that temporarily places a system, equipment 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 juniper, will be 
met. 

Operating policies and principles will be followed at all times. 

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

1. Special safety systems. 
2. Reactor regulation systems 
3. Pressure boundary s;rstems ifthe changes do not meet all code 
requirements applicable to tbe affected system. 

A Shift Supervisor shall authorize th.e application of ali jumpers. 

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

If a jumper is in effect at turnover i?om Construction, a jumper record &all 
be initiated, unless the jumper lvill be removed by Construction prior to pre- 
operational checks starting in the field. 

RESPONSIBILITIES 

1. Station Manager/Production Manager/Technical Manager 

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

l Approve temporary patches or repairs to pressure boundaries that 
do not conform to code requirements. 



2. Responsible Engineer 

l Review the application of jumpers on systems to ensure that the 
integrity and design intent of a system is not adversely affected. 

l Review jumper if extension of duration required. 
. 

3. Shift Supervisor 
l Ensure that all jumper record forms have been verified. 
l Authorize the installation and removal of all jumpers. 
. Ensure appropriate operating documents are updated to reflect the 

installation and removal of jumpers. 

l Ensure appropriate testing is done after installation and removal of 
jumpers. 

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

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

l Ensure jumper application is reviewed (temporary vs permanent 
change) on jumpers that exceed their review date. 
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I FUNCTION OF 
MAINTENANCE MANAGER 

mmlmmm~mlml 
a 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 

mrn~-w=wiw0 
w 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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