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PURPOSE 
The purpose of this reference guide is to provide a document that contains the information 
required for a National Nuclear Security Administration (NNSA) technical employee to 
successfully complete the Facility Maintenance Management Functional Area Qualification 
Standard.  In some cases, information essential to meeting the qualification requirements is 
provided.  Some competency statements require extensive knowledge or skill development.  
Reproducing all the required information for those statements in this document is not practical.  
In those instances, references are included to guide the candidate to additional resources.   

SCOPE 
This reference guide has been developed to address the competency statements in the March 
2004 edition of DOE-STD-1181-2004, Facility Maintenance Management Functional Area 
Qualification Standard.  Competency statements and supporting knowledge and/or skill 
statements from the qualification standard are shown in contrasting bold type, while the 
corresponding information associated with each statement is provided below it.  This 
qualification standard contains 42 competency statements.  This reference guide will address 
most of those competencies with the exception of knowledge, skill, and ability statements that 
are performance-based.  These elements will be evaluated by a qualifying official. 
 
Every effort has been made to provide the most current information and references available as 
of July 2006.  However, the candidate is advised to verify the applicability of the information 
provided. 
 
Please direct your questions or comments related to this document to the Learning and Career 
Development Department. 
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TECHNICAL COMPETENCIES 

1. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the guidelines for maintaining maintenance facilities, equipment, and 
tools. 

a) Discuss the importance of maintaining proper maintenance facilities. 

Maintaining proper maintenance facilities is essential to ensuring that periodic inspections of 
equipment and facilities are conducted, and that proper conditions, cleanliness, and 
housekeeping are maintained to support safe and reliable facility operations. 

b) Describe the criteria used when designing the layout of a shop or satellite work 
area. 

The criteria used when designing the layout of a shop or satellite work area are listed below: 
 Maintenance facilities, including storage facilities and lay down and staging areas, are 

sized and arranged to promote the safe and effective completion of work. 
 Maintenance training facilities, shops, satellite work areas, lay down and staging 

areas, storage facilities, mockups, temporary facilities, shower and toilet facilities, 
lunch areas, conference areas, and offices are evaluated for adequacy. 

 Work area lighting and other environmental conditions promote safe and effective 
working conditions. 

 Work areas are uncluttered and in an orderly condition. 
 Facility equipment is accessible for maintenance activities.  Fixed local area hoists, 

ladders, and work platforms are provided, as needed. 
 Storage facilities for parts and materials being gathered or issued for a job are 

adequate and provide environmental controls to protect the parts and materials. 
 Tool and equipment storage facilities are located near shops and normal work areas to 

improve maintenance efficiency. 
 Adequate office equipment is provided for efficient and effective work. 
 Communication equipment is reliable and provides necessary facility coverage. 
 Facility equipment and associated components are properly labeled with sufficient 

information so that they can be easily identified by personnel. 
 A plan for identifying and using maintenance lay down and staging areas is 

developed and kept current. 
 Communications systems are available and arranged such that maintenance activities 

can be conducted without interfering with facility operations and controls.  Areas that 
should be considered in particular are testing and troubleshooting of electrical and 
electronic equipment. 

c) Discuss when temporary facilities are used, the factors to consider when 
approving, purchasing, designing, and locating temporary facilities. 

Temporary facilities are required for activities involving airborne radioactivity and 
contamination control and contractor support during outages.  Planning and coordinating 
temporary facilities with other groups, such as radiological protection and operations 
personnel, results in more efficient use of space.  Such necessary services as electrical power, 
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compressed air, water, environmental controls, and lighting should be provided at temporary 
outage support facilities.  As low as reasonably achievable (ALARA) concepts should be 
considered when designing and locating temporary facilities.  Glove boxes or temporary 
containments should be considered for work on contaminated equipment to prevent the 
spread of contamination.  Major temporary facilities should be controlled through the plant’s 
design change programs to ensure additional building services (such as electrical, 
compressed air, and water requirements) do not overload the installed plant systems. 

d) Discuss the reasons for segregating tools, supplies, and parts. 

Worn, defective, or otherwise unusable tools are identified, segregated, and disposed of so 
that only safe, usable tools are available for use. 

e) Discuss the use of contaminated tools versus clean tools. 

Decontamination facilities should be used to reduce the volume of radioactive solid waste, 
permit clean work on formerly contaminated equipment, and reduce contamination on 
reusable tools and equipment.  Examples of decontamination facilities and methods include a 
wash-down area, a solvent rinse, an ultrasonic bath, an acid bath, electropolishing, 
hydroblasting, and sand blasting.  Use of these facilities and methods can reduce exposure, 
repair time, and solid radioactive waste volume and provide better tool management. 

f) Discuss the concerns affecting the selection and state of readiness of 
maintenance facilities. 

All real property and installed equipment should be inspected at predetermined frequencies to 
ensure that these facilities are maintained in a condition consistent with assigned missions or 
long-range planning.  

Condition assessment surveys should be performed.  The primary maintenance objective of 
condition assessments is the early detection of potential problems to prevent deterioration, 
possible damage to adjacent materials or systems, and failure of components.  Selected 
inspection information available from preventive maintenance programs and other sources 
may be entered into the condition assessment information system (CAIS). 

After the identification of symptoms of problems or deficiencies, a diagnostic analysis is 
performed to determine whether there is, in fact, a problem, the nature and extent of the 
problem, and options for corrective action. 

g) Describe the objective of maintenance facilities. 

Maintenance facilities, equipment, and tools should efficiently support facility maintenance 
and maintenance training.  Maintenance facilities directly affect maintenance personnel 
training and the ability to maintain the facility in an optimum state of readiness.  
Maintenance facilities include storage for equipment, tools, supplies, and parts. 

Properly established maintenance facilities support ALARA goals, enhance user 
accessibility, and encourage selection and use of the proper item for a safe, effective, first 
effort. 
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h) Describe the types and levels of environmental controls and services included in 
shops and satellite work areas. 

The layout of shop and satellite work areas should be designed with a high priority on 
industrial safety and efficiency.  As shops are modified and satellite work areas are changed 
throughout the life of the facility, safety and efficiency should remain foremost 
considerations. 

Location and type of work performed should be considered in determining the types and 
level of environmental controls and services to be included in each maintenance shop and 
satellite work area.  Examples of some environmental controls and services are listed below: 

 Fume removal 
 Temperature, humidity, and dust control 
 Equipment space considerations 
 Lighting 
 Demineralized water 
 Noise control 
 Facility service and instrument air 
 Electrical power supplies 
 Radiological controls 

Environmental conditions often have a significant impact on personnel performance.  
Supervisors need to be responsive to maintaining work place environmental controls 
conducive to increased maintenance quality and work efficiency.  Each shop and satellite 
work area should have storage that is convenient and encourages craft personnel to keep the 
area neat and clean.  Shelves, cabinets, lockers, and tool boxes are examples of storage 
facilities that could be provided for items such as tools, parts, reference materials, and 
personal items. 

i) Discuss the elements to consider when planning for the identification and use of 
maintenance lay down and staging areas. 

A plan for identification and use of maintenance lay down and staging areas should be 
developed and kept current.  This plan should define outage support requirements, area use, 
and responsibility for area upkeep and control, and should include items such as the 
following: 

 Authorization for access, with provisions for security and fire protection 
 Radiological control 
 Labeling of facilities to designate responsibility and entry authorization 
 Contingency plans for changes (such as unanticipated radioactive airborne 

contamination) that could render a facility unusable for its intended purpose 

Reactor refueling and other planned outages should have assigned staging and lay down 
areas for equipment, special tools, rigs, and parts.  Personnel movement into and out of areas 
should be planned and understood by all concerned. 
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j) Discuss the issues addressed when determining storage facility needs. 

Storage facilities for supplies and parts are important in providing for safe, efficient, and 
high-quality maintenance.  The evaluation performed to determine storage facility needs 
should address items such as the following: 

 Environmental controls, considering such items as isolation/segregation of chemicals, 
flammability of lubricants and paint, qualification of parts/components, damage to 
elastomers and polypropylene parts because of exposure to light, and control of 
radioactive materials 

 Storage activity controls, considering items such as material receipt, inspection, 
handling, storage, retrieval, and issuance, and tool and equipment control  

 Inventory level of spare parts, supplies, and equipment to support safe and reliable 
operation of the facility  

k) Discuss the requirements for storing, issuing, and maintenance of tools and 
equipment. 

Storage facilities should be centrally located to shops and normal work areas to improve 
maintenance efficiency.  Storage facilities should provide for day-to-day tool and equipment 
use for craft personnel, and for special tools and equipment, test rigs, and the ready retrieval 
of mockups when needed.  These facilities should provide environmental controls for 
temperature, humidity, dust, and radioactive contamination, as needed.  Facilities should also 
meet manufacturers’ special handling or storage requirements.  Facilities should be provided 
for segregation, calibration, and repair of maintenance and test equipment.  Design 
considerations such as heavy loads and seismic criteria should be considered for in-plant 
storage of tools.   

Methods should be established to provide for storage, issuance, and maintenance of an 
adequate and readily available supply of tools and equipment, and also for the development 
of special tools and equipment needed in the maintenance program.  A program for storing, 
issuing, and maintaining tools and equipment is needed to accomplish maintenance activities 
effectively and efficiently.  The process of providing tools and equipment should include 
proper storage and issuance controls.  Craft personnel should be able to readily obtain the 
tools and equipment needed to perform maintenance and then return them as soon as 
practicable after completion of the work.  Tools and equipment should be kept in a high state 
of readiness, some by inclusion in the preventive maintenance program.  Proper preventive 
maintenance can also result in improved personnel safety and extended life of tools and 
equipment. 

A program for the development of new or special tools and equipment should specify formal 
criteria covering safety, identification, availability for future use, and cost effectiveness.  This 
should not be so strict that employee innovation is discouraged.  Supervisors should have an 
active role in identifying and approving tool and equipment improvements that make 
maintenance more effective and efficient.  These improvements can result in improved safety 
for personnel and equipment, improved work quality, and improved facility reliability. 

Responsibility should be assigned for the proper storage and issuance of stationary and 
portable tools and equipment.  Permanent issuance of tools to individuals or groups of craft 
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personnel who use them on a day-to-day basis and who are responsible for maintaining them 
contributes to worker efficiency.  Other tools and equipment should be available on an as-
needed basis.  For these items, proper storage facilities should be centrally located to shops 
and normal work areas and should be readily accessible to the craft personnel to promote 
worker efficiency.  Controls, such as sign-out sheets and tool crib attendants, should be 
employed in tool storage areas to provide accountability and availability of tools.  A policy 
should be established for the storage, issuance, decontamination, and reuse of contaminated 
tools and equipment.  Worn, defective, or otherwise unusable tools should be segregated so 
that only safe, usable tools are available for use.  Unrepairable tools should be disposed of in 
a timely manner. 

Special tools and equipment are sometimes obtained on a temporary basis from other sources 
such as a vendor or contractor.  A method should exist to identify the availability and sources 
for these special tools and equipment so that they can be obtained and made ready for use 
when needed.  When these special tools and equipment are at the facility, they should be 
controlled in the same manner as other tools and equipment. 

Maintenance tools and other support equipment should be included in the preventive 
maintenance program.  Inclusion in the preventive maintenance program enhances the 
availability and reliability of equipment such as cranes, portable lifting and rigging 
equipment, welding machines, weld rod ovens, shop machinery, and measuring and test 
equipment. 

l) Describe the requirements for office equipment to support the maintenance 
organization. 

Maintenance facilities should include office equipment that supports the maintenance 
organization in efficiently completing its work in a high quality manner.  Adequate 
communication, calculation, reproduction, and other office equipment should be accessible 
and maintained in a reliable working condition.  When computerized data bases are used, 
convenient access to computer terminals should be provided.  During outages or other high 
activity periods, additional office equipment should be provided as needed. 

m) Discuss the criteria of a program for the development of new or special tools and 
equipment. 

The process of providing and developing tools and equipment should include consideration 
of cost, control, and storage issues.  Maintenance supervisors should review proposed 
designs for special tools and equipment to determine cost justification, effectiveness, safety 
considerations, and the need for reviews by other organizations.  The development of new or 
special tools should not be so strict that employee innovation is discouraged. 

Special tools, test rigs, special equipment, lifting and rigging equipment, and mockups should 
be suitable for their intended use and properly identified.  Instructions should be provided for 
the use of special tools and equipment for high hazard or high stress tasks. 

Special tools and equipment may require special storage and control and should be handled 
in accordance with identified requirements. 
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n) Discuss suspect/counterfeit item (S/CI) controls and applicability to maintenance. 

DOE O 414.1B requires DOE/NNSA and its contractors to implement quality assurance 
(QA) programs with procedures for inspecting, identifying, evaluating, testing, removing, 
replacing, and dispositioning S/CIs installed in safety systems, non-safety systems, and 
critical load paths of lifting equipment and mission critical facilities.  DOE M 231.1-2 further 
requires that all installed S/CIs, regardless of their application, be reported by means of 
ORPS and reported to the Office of the Inspector General (OIG).  A legal and contract 
review of contractual provisions at the local level (affected delivery site) is strongly 
encouraged so that contractual duties, rights, and obligations are defined. 

Contractors should ensure that S/CIs dispositioned either to remain in place or to be removed 
later during planned or routine maintenance are clearly identified by marking or other 
appropriate means as determined by site procedures.  Installed S/CIs that could be removed 
from their current acceptable applications should be marked to preclude their reuse. 

2. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the application of the different types of maintenance. 

a) Discuss and compare the following: 
 Corrective maintenance 
 Preventive maintenance 
 Predictive maintenance 

Corrective Maintenance 
Corrective maintenance is repair and restoration of equipment or components that have failed 
or are malfunctioning and are not performing their intended function.  As a rule of thumb, if 
the specific component (e.g., packing or bearing) requiring maintenance has failed, the action 
required to repair it should be classified as corrective maintenance. 

Preventive Maintenance 
Preventive maintenance includes periodic and planned maintenance actions taken to maintain 
a piece of equipment within design operating conditions and extend its life, and is performed 
prior to equipment failure or to prevent equipment failure.  This includes technical specification 
surveillance, in-service inspections, and other regulatory forms of preventive maintenance. 

Predictive Maintenance 
Predictive maintenance activities involve continuous or periodic monitoring and diagnosis in 
order to forecast component degradation so that as-needed planned maintenance can be 
performed prior to equipment failure.  Not all equipment conditions and failure modes can be 
monitored; therefore, predictive maintenance must be selectively applied.  Reliable predictive 
maintenance is normally preferable to periodic internal inspection or equipment overhauls. 

b) Describe the purpose, use, and content of a master equipment list. 

The master equipment list (MEL) is a compilation of equipment, components, and structures, 
including special tools and equipment used in selecting and scheduling preventive 
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maintenance and assisting in the evaluation of the maintenance program.  The MEL should 
include both safety related and non-safety related systems and components. 

The MEL may sometimes be referred to as the master equipment data base.  The master list 
should be adjusted as dictated by experience, cost-effectiveness, and maintenance history 
records of equipment performance.  The following should be considered for selecting 
equipment to be included in the program: 

 Equipment affecting personnel safety 
 Equipment affecting safe and reliable plant operation 
 Equipment specified in code, regulatory, or technical safety requirements 

c) Discuss the role of the types of maintenance in an effective and efficient 
maintenance program. 

Many factors should be considered in establishing an effective and efficient balance of the 
types of maintenance performed.  On important systems and equipment, a thorough technical 
analysis using methods such as reliability-centered maintenance (RCM) may be needed to 
establish this balance.  On less important systems, the amount of maintenance to be 
performed may be determined using a more basic judgmental engineering analysis. 

A proper balance of the types of maintenance may include, on one extreme, no preventive 
maintenance for equipment that is allowed to run until it fails if the failure would not 
adversely impact facility operations, to the other extreme, where extensive preventive 
maintenance may be required for equipment whose failure could limit safe or reliable 
operation or result in forced outages.  The purpose of preventive maintenance is to eliminate 
or minimize this latter type of failure. 

Costs associated with preventive maintenance should be offset by improved facility 
reliability and availability and reduced corrective maintenance.  Excessive or unnecessary 
preventive maintenance can consume resources that could otherwise be used to extend the 
scope of the preventive maintenance program, and may also increase maintenance errors, 
rework, and personnel radiation exposure. 

d) Discuss the relationship between predictive maintenance and technical safety 
requirements. 

Operations maintenance surveillances are, in addition to technical safety requirement 
surveillance, the periodic actions, tests, or inspections conducted by the operations or 
maintenance organization to improve the reliability of equipment.  These surveillances may 
include minor component lubrication, functional tests of standby equipment or non-operating 
equipment scheduled for rotation, and data acquisition at specific frequencies for long-term 
performance evaluation such as bearing temperature and pump speed. 

e) Discuss the importance of maintaining a proper balance of preventive, predictive, 
and corrective maintenance. 

The purpose of preventive maintenance is to eliminate or minimize the failure of equipment 
whose failure could limit safe or reliable operation or result in forced outages.  On important 
systems and equipment, a thorough technical analysis using methods such as RCM may be 
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needed to establish a balance between preventive and corrective maintenance.  On less 
important systems, the amount of preventive maintenance to be performed may be 
determined using a more basic judgmental engineering analysis or based on suggestions from 
equipment manufacturers and good engineering practices. 

Costs associated with preventive maintenance should be offset by improved facility 
reliability and availability and reduced corrective maintenance.  Excessive or unnecessary 
preventive maintenance can consume resources that could otherwise be used to extend the 
scope of the preventive maintenance program, and may also increase maintenance errors, 
rework, and personnel radiation exposure. 

Predictive maintenance activities involve continuous or periodic monitoring and diagnosis in 
order to forecast component degradation so that as-needed planned maintenance can be 
performed prior to equipment failure.  Not all equipment conditions and failure modes can be 
monitored; therefore, predictive maintenance must be selectively applied.  Reliable predictive 
maintenance is normally preferable to periodic internal inspection or equipment overhauls. 

f) Discuss the elements needed to successfully implement a maintenance program 
that balances the three types of maintenance. 

Many factors should be considered in establishing an effective and efficient balance of the 
types of maintenance performed.  On important systems and equipment, a thorough technical 
analysis using methods such as RCM may be needed to establish this balance.  On less 
important systems, the amount of preventive maintenance to be performed may be 
determined using a more basic judgmental engineering analysis. 

A proper balance of the types of maintenance may include, on one extreme, no preventive 
maintenance for equipment that is allowed to run until it fails if the failure would not 
adversely impact facility operations, to the other extreme, where extensive preventive 
maintenance may be required for equipment whose failure could limit safe or reliable 
operation or result in forced outages.  The purpose of preventive maintenance is to eliminate 
or minimize this latter type of failure. 

Costs associated with preventive maintenance should be offset by improved facility 
reliability and availability and reduced corrective maintenance.  Excessive or unnecessary 
preventive maintenance can consume resources that could otherwise be used to extend the 
scope of the preventive maintenance program, and may also increase maintenance errors, 
rework, and personnel radiation exposure. 

g) Describe the relationship in scheduling between preventive and predictive 
maintenance. 

Each preventive maintenance action should be scheduled in a manner that provides an 
opportunity to perform other related maintenance at the same time.  Preventive maintenance 
should be scheduled at appropriate intervals, and where practical, it should be scheduled with 
corrective maintenance, surveillance, and In-Service Inspections/In-Service Testing (ISI/IST) 
test activities on the same equipment and with other related maintenance. 



 

 
10  

h) Discuss the relationship between the results of predictive maintenance and 
preventive maintenance. 

Predictive maintenance should provide data to the preventive maintenance program and 
should provide and retrieve equipment history data.  Root causes of maintenance issues 
should be determined, if possible.  Actions taken to address the issues and the results of the 
actions should be fed back into the program. 

i) Discuss the considerations used when determining maintenance actions and their 
frequencies. 

Using the MEL, preventive actions and their frequencies are analyzed to identify periodic 
actions that should be taken to improve equipment performance.  The actions selected and 
their frequencies should be determined based on considerations such as the following: 

 Regulatory and code requirements 
 Vendor recommendations 
 Experience at this and similar facilities 
 Maintenance history 
 Engineering judgment 
 Cost/benefit engineering 
 Available personnel 
 Minimization of personnel radiation exposure using ALARA principles 
 Function, ease of replacement, and demonstrated reliability of equipment or systems 
 Optimizing equipment or system availability during unit operating conditions 
 Operating history 

j) Define the term “life limiting component” and its impact on facility operation. 

A life-limiting component is a structure, system, or component (SSC) whose failure could 
result in termination of facility operations. 

3. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the documentation used for controlling maintenance. 

a) Discuss the purpose, use, and content of a work package. 

The work request forms (work package) for facilities provide procedures and guidance for 
performing the work and allow documentation for the following: 

 Number sequencing 
 Equipment and component identification 
 Description of the symptom, problem, or work requested and the responsible person 

identifying them 
 Identification of crafts required 
 Dating of the document package 
 Job priority 
 Personnel safety 
 Identification of the safety class of equipment or components or qualification 

requirements (such as environmental and seismic qualifications) 
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 Applicable safety requirements and time restraints 
 Identification of special process requirements (such as special work permits, special 

work instructions, special training, and personnel qualification requirements) 
 Work instructions, hold points to allow inspections, special requirements, use of 

special materials or tools, test instrument ranges, accuracy, and cleanup requirements 
 Required post-maintenance testing, inspections, and acceptance criteria 
 Work supervisor or appropriate person in charge 
 Applicable operating and maintenance procedures 
 Description of work performed, as-found conditions, repairs made, cause-of-failure 

evaluations, identification of special tools and parts, calibration data, set points, 
adjustments made, and as-left conditions 

 Cost code to which work performed is to be charged 
 Final reviews and signoff by maintenance, quality control, and other groups in the 

review process 

b) Discuss the purpose, use, and contents of maintenance procedures, including the 
following considerations: 
 Development, including human factor considerations 
 Verification 
 Validation 
 Approval 
 Actions taken when procedures cannot be followed as written or when 

unexpected results occur 

Maintenance procedures and other work-related documents (e.g., drawings and instructions) 
should be used to provide appropriate work direction and to ensure that maintenance is 
performed safely and efficiently.  Criteria for maintenance procedures include the following: 

 Compliance requirements for a given procedure are clearly stated in the procedure or 
in other overall guidance and thoroughly communicated to each craft person.  The 
normal two levels of compliance are: (1) step-by-step compliance without deviation, 
and (2) general intent compliance. 

 Preparation, review, approval, and revision of procedures and other work-related 
documents are formally controlled. 

 Documents used in lieu of procedures (such as excerpts from vendor manuals) receive 
the same level of review and approval as required for procedures. 

 Procedures and other work-related documents (such as vendor manuals, drawings, 
reference materials, and posted job performance aids) are used in support of 
maintenance and are technically accurate and up to date. 

 Procedures are readily available and clearly identified. 
 Maintenance procedures are established and utilized as necessary for the conduct of 

maintenance activities commensurate with the activity’s importance to safety and security. 
 New and revised procedures are reviewed or verified for technical accuracy prior to 

use and checked or validated to ensure usability and correctness prior to or during 
initial use.  Validation is done in a shop or training environment on a mockup or 
simulator or by the craft person and supervisor during the first use of the procedure. 

 Procedures are clear and concise, and contain adequate information for users to 
understand and perform their activities effectively.  Items to be considered are listed 
below: 
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o Portions or steps of other documents that are used or referred to when performing 
a procedure are specifically identified in the procedure. 

o Technical details such as set points, control logic, and equipment numbers are 
consistent among procedures, drawings, and system descriptions. 

o Human factor considerations are incorporated into procedures to promote error-
free performance. 

o The skill and training of the craft personnel performing the function are assessed. 
 Cautions, warnings, and hold points (such as quality checks) are included in the 

procedures, as needed. 
 A policy governing the use of procedures and a procedure writer’s guide should be 

implemented.  The guidance should include the following: 
o Procedures with purpose and scope 
o Consistent formats for organization, instruction step format, caution and note 

format, and page format 
o Methods to generate clearly understood text and to assure consistent use of illustrations 
o Actions to be taken when procedures conflict or are inadequate for the intended 

tasks, or when unexpected results occur 
o Allowances for identification and verification of steps that can be performed out 

of the written sequence 
o Requirements for use of procedures in hazardous situations, such as in friable 

asbestos locations 
 Temporary changes to procedures, if used, are controlled through appropriate review and 

authorization prior to use and ensure user awareness of applicable temporary changes. 
 A formal program exists to review procedures periodically for technical accuracy, 

human factor considerations, and the inclusion of in-house and industry operating 
experience. 

 A feedback mechanism is provided for the maintenance personnel to change and/or 
improve the usability of the procedure(s). 

 An appropriate level of performance expectation is provided.  National consensus standards 
and/or field tested workmanship standards should be utilized where appropriate. 

c) Discuss the considerations for developing maintenance procedures. 

d) Describe the control, review, and revision of maintenance procedures. 

e) Discuss the minimum items addressed in effective work control procedures. 

Refer to element “b” of this competency for responses to elements “c” through “e.” 

4. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the requirements for controlling maintenance activities. 

a) Discuss the elements of an effective work control program, including the 
following: 
 Adherence to facility procedures, practices, and policies 
 Work control procedures 
 Work requests 
 Review of completed work requests 



 

 
13  

 Control of temporary repairs 
 Control of non-facility contractor and sub-contractor personnel 
 Work site cleanliness 
 Job briefings 
 Control of troubleshooting 
 Tagout/lockouts, radiological work permits, confined space permits 
 Independent verification requirements 
 Maintenance problem identification, correction, and evaluation 
 Deficiency identification and correction 
 Response to abnormal maintenance conditions 
 Configuration control 
 Work authorization to start and conduct work 
 Control and work conducted under emergency conditions 

The work control system, by which maintenance activities are identified, initiated, planned, 
approved, scheduled, coordinated, performed, and reviewed for adequacy and completeness, 
should be designed to ensure that maintenance is accomplished in a timely manner, improves 
maintenance efficiency, and increases equipment availability.  The maintenance management 
program elements are listed below: 

 Work request (order) system 
 Formal job planning and estimating 
 Work performance (time) standards 
 Priority system 
 Maintenance procedures and other work-related documents 
 Scheduling system 
 Post-maintenance testing 
 Backlog work control 
 Equipment repair history and vendor information 

The performance objectives and criteria for each of these elements are discussed in the 
following paragraphs. 

Work Request (Order) System 
Performance Objective: A formal, well-defined, work request (order) system should be in 
place to cover work performed, regardless of whether the jobs are repetitive or one-time 
tasks.  The work request system should ensure that jobs are identified, logged, planned and 
scheduled, performed, tested, formally accepted, and documented in a user-friendly manner. 

The criteria for the work request system are listed below: 
 A work request (order) system is established that clearly identifies the work needed 

and provides instructions to perform the work. 
 The work request forms (work package) for facilities provide procedures and 

guidance for performing the work and allow documentation for the following: 
o Number sequencing 
o Equipment and component identification 
o Description of the symptom, problem, or work requested and the responsible 

person identifying them 
o Identification of crafts required 
o Dating of the document package 
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o Job priority 
o Personnel safety 
o Identification of the safety class of equipment or components or qualification 

requirements (such as environmental and seismic qualifications) 
o Applicable safety requirements and time restraints 
o Identification of special process requirements (such as special work permits, special 

work instructions, special training, and personnel qualification requirements) 
o Work instructions, hold points to allow inspections, special requirements, use of 

special materials or tools, test instrument ranges, accuracy, and cleanup requirements 
o Required post-maintenance testing, inspections, and acceptance criteria 
o The work supervisor or appropriate person in charge 
o Applicable operating and maintenance procedures 
o Description of work performed, as-found conditions, repairs made, cause-of-

failure evaluations, identification of special tools and parts, calibration data, set 
points, adjustments made, and as-left conditions 

o Cost code to which work performed is to be charged 
o Final reviews and signoff by maintenance, quality control, and other groups in the 

review process 
 The work request system provides a method for tracking work in progress. 
 A procedure is established for performing and documenting emergency maintenance. 
 The work request (order) system provides for control of modifications, in-service 

tests, preventive maintenance (PM), and surveillances. 

Formal Job Planning and Estimating 
Performance Objective: A system of formal job planning and estimating should be used to 
identify the required support, permits, hold points, work procedures, and material requests 
that determine the total scope of work and address task sequencing and steps to completion. 
Outage planning should promote optimum outage performance by providing integration and 
coordination of all work elements.  The criteria for job planning and estimating are listed below: 

 Planning maintenance activities are accomplished by a dedicated planning staff or by 
maintenance supervisors at facilities with small staffs.  If done by a supervisor, the 
workload allows time to supervise work in progress. 

 Adequate procedural controls are established and implemented to assure adequate job 
planning. 

 In-depth work planning is utilized to identify the required support and detailed 
scoping necessary to accurately schedule daily maintenance. 

 Involvement of such required support groups as operations, engineering, and quality 
assurance are coordinated to effectively support the maintenance effort. 

 Preplanning obtains such necessary support items as special tools, other equipment, 
repair parts, and materials required to accomplish the work when needed. 

 The planning process normally includes such items as the following:  
o Definition of the problem and identification of the work scope 
o Identification and review of necessary procedures, drawings, vendor manuals, and 

maintenance history 
o Identification of needed and available data for use in analysis of maintenance problems 
o Procurement of necessary repair parts, materials, tools, and equipment 
o Assessment of manpower and skill requirements 
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o Identification and review of resources, including other tasks scheduled to occur in 
the immediate area during the same time period 

o Identification of initial facility conditions and prerequisites required for work to 
be accomplished 

o Identification of quality control and technical inspection requirements 
o Establishment of equipment restoration and post-maintenance inspection or 

testing requirements 
o Review of work instructions of work packages for completion 
o Identification of applicable maintenance and operation procedures 
o Identification of unique hazards involved (e.g., contaminated systems, confined spaces) 

 Pre- and post-job briefings are performed, as appropriate, to brief personnel on work 
to be performed and identify lessons learned. 

 Advance planning is performed and routinely updated for scheduled and unscheduled 
outages.  Considerations such as work priority, work procedures and instructions, 
facility/system conditions, length of outage required, staging of documents and 
material, and coordination of support activities are included. 

 Management of outages and planning for outages is performed to minimize the 
duration of these conditions and to use the available time effectively. 

 Preoutage milestones are established, and timely corrective actions are taken when 
milestones are not being met. 

 Outage planning includes the identification of necessary manpower to support the 
outage and consideration of contingencies that may occur. 

 Elements of outage work are defined into manageable segments that can be 
accomplished by a typical work unit on a definite schedule and are entered into a 
tracking system to allow completion status to be monitored. 

Work Performance (Time) Standards 
Performance Objective: Work-hours required to perform a planned job through the utilization 
of estimating the application of engineered standards, the use of job slotting techniques, or 
other industry-recognized methods should be established to allow the determination of cost 
estimates, establishment of reasonable schedules, and measurement of productivity.  The 
criteria for work performance standards are listed below: 

 Planners are trained in the use or application of work performance (time) standards. 
 Work performance (time) standards are used, where possible, as one basis for job-cost 

estimates. 
 Work performance (time) standards are used as time estimates to ensure that 

schedules for each job in the daily and weekly schedules are accurate.  The standards 
are reviewed and periodically updated based on actual times taken to perform the work. 

 Job-slotting techniques or other industry-recognized simplified methods are used for 
applying time standards. 

 Travel or delay times utilized for planning are derived from records or work 
sampling, where possible, or developed by the planner for the specific circumstances. 

 Productivity measurements are obtained from the use of work performance (time) 
standards and reported as performance indicators. 

 Work utilization measurements are obtained through the work-sampling process, 
reported as a performance indicator, and employed in conjunction with the maintenance 
backlog indicator to manage staffing levels with respect to the work backlog. 
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Priority System 
Performance Objective: A systematic method of determining job priority or the importance 
of the work item to be performed should be established based on safety, environmental, and 
facility concerns.  The following items are considered when assigning priorities: 

 Personnel safety 
 Mission impact 
 Operability of redundant equipment 
 Critical path equipment 
 Potential for environmental release and damage 

Maintenance Procedures and Other Work-Related Documents 
Performance Objective: Maintenance procedures and other work-related documents (e.g., 
drawings and instructions) should be used to provide appropriate work direction and to 
ensure that maintenance is performed safely and efficiently.  The criteria for maintenance 
procedures are listed below: 

 Compliance requirements for a given procedure are clearly stated in the procedure or 
in other overall guidance and thoroughly communicated to each craft person.  The 
normal two levels of compliance are: (1) step-by-step compliance without deviation, 
and (2) general intent compliance. 

 Preparation, review, approval, and revision of procedures and other work-related 
documents are formally controlled. 

 Documents used in lieu of procedures (such as excerpts from vendor manuals) receive 
the same level of review and approval as required for procedures. 

 Procedures and other work-related documents (such as vendor manuals, drawings, 
reference materials, and posted job performance aids) are used in support of 
maintenance and are technically accurate and up to date. 

 Procedures are readily available and clearly identified. 
 Maintenance procedures are established and utilized as necessary for the conduct of 

maintenance activities commensurate with the activity’s importance to safety and security. 
 New and revised procedures are reviewed or verified for technical accuracy prior to 

use and checked or validated to ensure usability and correctness prior to or during 
initial use.  Validation is done in a shop or training environment on a mockup or 
simulator or by the craft person and supervisor during the first use of the procedure. 

 Procedures are clear, concise, and contain adequate information for users to understand 
and perform their activities effectively.  Items to be considered are as follows: 
o Portions or steps of other documents that are used or referred to when performing 

a procedure are specifically identified in the procedure. 
o Technical details such as set points, control logic, and equipment numbers are 

consistent among procedures, drawings, and system descriptions. 
o Human factor considerations are incorporated into procedures to promote error-

free performance. 
o Skill and training of the craft personnel performing the function are assessed. 

 Cautions, warnings, and hold points (such as quality checks) are included in the 
procedures, as needed. 

 A policy governing the use of procedures and a procedure writer’s guide should be 
implemented.  The guidance should include the following: 
o Procedures with purpose and scope 
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o Consistent formats for organization, instruction step format, caution and note 
format, and page format 

o Methods to generate clearly understood text and to assure consistent use of 
illustrations 

o Actions to be taken when procedures conflict or are inadequate for the intended 
tasks, or when unexpected results occur 

o Allowances for identification and verification of steps that can be performed out 
of the written sequence 

o Requirements for use of procedures in hazardous situations, such as in friable 
asbestos locations 

 Temporary changes to procedures, if used, are controlled through appropriate review and 
authorization prior to use and ensure user awareness of applicable temporary changes. 

 A formal program exists to review procedures periodically for technical accuracy, human 
factor considerations, and the inclusion of in-house and industry operating experience. 

 A feedback mechanism is provided for the maintenance personnel to change and/or 
improve the usability of the procedure(s). 

 An appropriate level of performance expectation is provided.  National consensus standards 
and/or field-tested workmanship standards should be utilized where appropriate. 

Scheduling System 
Performance Objective: Scheduling and coordinating of corrective and preventive 
maintenance and modifications should be performed in such a way that maintenance 
activities are conducted in the proper sequence, efficiently, and within prescribed time limits. 
An outage schedule should provide for work element completion and testing and should 
provide management with information necessary to control outage activities.  The criteria for 
the scheduling system are listed below: 

 Maintenance activities are scheduled and coordinated for the purpose of avoiding 
unnecessary removal from service of equipment and systems and to provide better 
manpower utilization. 

 The maintenance work-scheduling process incorporates a tracking system for identifying 
maintenance work requests being performed and post-maintenance testing. 

 Scheduling of daily activities is based on accurate planning estimates to improve the 
use of craft personnel time on the job. 

 A priority system is utilized to schedule work. 
 Weekly and/or daily job-scheduling meetings are conducted and the resulting work 

schedules are published. 
 Maintenance activities are scheduled to ensure that appropriate supervision and 

support is available. 
 Facility personnel, especially facility managers, are apprised of scheduled 

maintenance activities that affect them, thus ensuring proper activity coordination. 
 Scheduling considers only those planned activities with complete work packages and 

with all materials and equipment for the job. 
 Within the total available work hours, time is allotted for small call-in jobs, urgent 

jobs, or other unforeseen events. 
 Timely feedback of work progress to schedulers, supervisors, and management is 

utilized to modify weekly and/or daily schedules, as necessary. 
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 Planned and forced outages are scheduled in a manner ensuring that required 
maintenance is performed within the time limits available and that opportunities for 
performing other needed maintenance are maximized. 

 An outage schedule provides for the completion of work elements and testing and 
provides management with a clear, concise, and understandable method of tracking 
completion of outage milestones.  Supporting schedules are developed where necessary. 

 Outage schedules are updated on a timely basis to reflect changing conditions.  When 
necessary, deviations from the outage plan and schedule are communicated to the 
proper level of management for action. 

Post-Maintenance Testing 
Performance Objective: Post-maintenance testing should be performed to verify that 
equipment, systems, and components fulfill their design functions when returned to service 
following maintenance.  The tests performed are commensurate with the maintenance work 
performed and the importance of the equipment to facility safety and reliability.  The criteria 
for post-maintenance testing are listed below: 

 Post-maintenance testing is performed, as appropriate, after corrective and preventive 
maintenance activities. 

 The rigor of the testing performed is based on the work done and the importance of 
the component or equipment to safe and reliable facility operation. 

 The post-maintenance testing program is clearly defined and includes the following elements: 
o Test requirements are identified by the appropriate technical authority. 

Responsibility for determining post-maintenance test requirements is assigned to 
functional groups such as operations, maintenance, and technical support. 

o The scope of the post-maintenance testing program is determined to help ensure 
that appropriate levels of testing are applied to facility equipment and that 
redundant or unnecessary testing is minimized. 

o The status of equipment that has undergone maintenance is tracked to ensure that 
all testing is completed prior to work closeout. 

o Proper post-maintenance tests are conducted, the results documented, and the resulting 
data verified to have met acceptance criteria and obtained appropriate signoff. 

 Equipment that is important to reliable facility operation is tested in accordance with 
approved procedures. 

 Post-maintenance test results are documented and reviewed to ensure proper 
system/equipment performance prior to returning the system to service. 

 For tests involving the participation of more than one support group, one individual 
should be responsible for coordinating appropriate personnel (e.g., operations, 
engineering, and maintenance) to perform post-maintenance testing, review results, 
and take corrective action, as necessary. 

 Maintenance rework is identified and documented.  Corrective actions, including 
periodic reviews for generic implications, are taken to minimize rework. 

Backlog Work Control 
Performance Objective: Maintenance backlog should be monitored to ensure that the 
condition of the property is maintained consistent with the facility’s mission.  The criteria for 
backlog work control are listed below: 
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 The maintenance backlog is measured in estimated work-hours and the number of 
work requests.  This is used to adjust staffing, as required. 

 The maintenance backlog is monitored to ensure that proper priority is given to 
facility conditions important to safety, the environment, and the facility mission. 

 Deferred critical facility maintenance work is documented and justified in writing by 
management. 

 Backlog is managed on the basis of prioritization. 
 Budget and staffing levels are evaluated against both the planned maintenance and the 

amount of work in the backlog. 

Equipment Repair History and Vendor Information 
Performance Objective: An equipment repair history and vendor information program should 
be established and maintained to provide historical information for maintenance planning and 
to support the maintenance and performance trending analysis of facility systems and 
components.  The criteria for equipment repair history and vendor information are listed below: 

 Equipment repair history is used to support maintenance activities, upgrade maintenance 
programs, optimize equipment performance, and improve equipment reliability. 

 The maintenance history program defines what data are to be collected, how the data 
are to be recorded, and how the data are to be used. 

 A cost-effective equipment history program is in place for systems, equipment and 
components that warrant special attention based on initial cost, cost to maintain, or 
impact on facility operations or safety. 

 Maintenance records are closely correlated with the current issue of the facility 
master equipment list. 

 The facility master equipment list should be a compilation of systems and equipment 
and should provide an engineering data base. 

 Maintenance history records are considered in planning for corrective maintenance, 
modifications, preventive maintenance, and development of facility life-cycle plans. 

 Maintenance history records are readily available for use by supervisors, work 
planners, and maintenance or plant engineers. 

 Maintenance history is periodically and systematically reviewed to identify equipment 
trends and persistent maintenance problems and to assess their impact on facility reliability. 

 Equipment maintenance and repair history files contain items such as equipment and 
component identification, maintenance records, diagnostic monitoring data, vendor 
information, corrective and preventive maintenance or modification information, and 
spare parts information. 

 The maintenance record is a chronological list of all maintenance repair work and 
materials expended on a piece of equipment or on a component. 

 Equipment repair history data is used for such activities as failure analysis, conduct of 
maintenance assessments, preventive maintenance, predictive maintenance, outage 
planning, budget preparation, reviews of Department of Energy (DOE)-wide 
experience, and plant life extension. 

 Vendor information obtained from suppliers is controlled and indexed for ready retrieval. 
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b) Describe the maintenance supervisor’s role and responsibilities in the supervision 
of maintenance activities and review of completed work requests. 

To enhance the safety of facility operations, maintenance managers should be sufficiently 
involved with facility operations and maintenance to be technically informed and personally 
familiar with conditions at the operating facility.   The criteria for maintenance supervisor’s 
are listed below: 

 Maintenance managers are involved and know what is going on by frequently touring 
the facility.  Effective corrective actions are taken for noted problems.  The 
maintenance program is periodically reviewed by facility management in self-
assessments. 

 Maintenance performance is checked by observing people at work and also by 
inspecting, monitoring, and checking equipment and by timely follow up of 
corrective actions. 

 Facility tours and personnel contacts are also performed during off-shifts and cover 
selected facility areas and personnel activities.  The results and observations of these 
tours are documented, and corrective action plans are created where appropriate. 

 Senior managers monitor the assessment activities of their subordinate managers and 
supervisors. 

 Management and supervisory assessment and improvement efforts are performance 
oriented.  Line managers and supervisors are responsible for determining and 
implementing corrective actions. 

 Management assessments are conducted to determine the reasons for success or 
failure in achieving objectives.  Results are incorporated into future objectives. 

 Maintenance management establishes the percentage of time that first line supervisors 
are expected to spend supervising field work. 

 A key element of management involvement is the establishment of a feedback system 
to identify problem areas and create participation in improvements. 

5. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of planning, scheduling, and coordination of maintenance activities. 

a) Discuss the importance of planning, scheduling, and coordinating maintenance 
activities and the factors to be considered in scheduling maintenance work. 

A system of controlling maintenance work activities should be clearly defined based upon 
the maintenance operations model, which consists of five interrelated processes applicable to 
each maintenance job.  The processes are as follows: 

 Plan maintenance job.  Identify the scope of a needed maintenance job.  Produce a 
maintenance job plan.  Determine maintenance job planning category, priority, and 
safety concerns.  Identify and procure materials and identify other maintenance task 
resources.  Prepare the maintenance job package. 

 Schedule maintenance job.  Calculate the estimated start date and project resources 
for the maintenance job.  Schedule and commit required resources and special 
tools/equipment items to allow performance of all maintenance tasks within the 
maintenance job. 



 

 
21  

 Execute maintenance job.  Initiate and perform a maintenance job and collect job 
information as defined in the maintenance job package. 

 Execute post-maintenance test.  Verify that facilities and equipment items fulfill their 
design functions when returned to service after execution of a maintenance job. 

 Complete maintenance job.  Perform maintenance job closeout to include completion 
of all documentation contained in the maintenance job package to ensure historical 
information is captured. 

b) Discuss the prioritization of maintenance activities. 

Each work request related to performing equipment repairs should be reviewed by the 
operations department to determine its impact on facility operations.  Meaningful priorities 
that determine how soon a work request needs to be worked should be set based on safety 
and reliability.  Communication among cognizant groups should be established to set 
priorities properly.  A method should be established that avoids congesting the work control 
system with jobs that are not important to safe and reliable operation. 

The priority system should be simple to enhance its use and accuracy.  Typically the priority 
system is limited to about six categories.  Corrective maintenance should be assigned a 
priority based on the maximum time allowed before corrective action must be taken, as well 
as the system or equipment importance.  

c) Describe the elements of a priority system used for maintenance planning. 

Issues that should be considered when assigning priorities to work requests include the 
following: 

 Personnel and radiological safety 
 Equipment repair urgency 
 Operability of redundant equipment 
 Operating approval commitments (e.g., Technical Safety Requirements) 
 Facility conditions required for equipment repair 
 Repair or replacement parts status 
 ALARA considerations 
 Personnel availability 
 Minimizing the spread of contamination from leaks 

d) Define backlog. 

Backlog is defined as the amount of maintenance and repair work not accomplished that is 
needed or planned to sustain the assigned mission. 

e) Discuss the use of backlog as a management tool (mission, goals, budget, and 
staff). 

Maintenance backlog should be monitored to ensure that the condition of the property is 
maintained consistent with the facility’s mission.  By using the maintenance backlog 
(estimated work-hours and the number of work requests), management can make 
recommendations regarding staffing.  Monitoring the backlog can be used to ensure that the 
proper priority is given to facility conditions important to safety, the environment, and the 
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facility’s mission.  Management must document and justify deferred critical facility 
maintenance work. Backlog is managed on the basis of prioritization.  Budget and staffing 
levels are evaluated against both the planned maintenance and the amount of work in the 
backlog. 

Maintenance backlog should be monitored to help ensure that important jobs are not being 
unnecessarily delayed and control is maintained over the amount of work in the backlog. 

f) Describe the elements of a system used to manage the maintenance backlog. 

A system for managing maintenance backlog should provide a serialized list of work requests 
with a brief description of the work required, the priority assigned, the date the work request 
was initiated, and facility conditions required to perform the work.  Features of the system 
that could be helpful in managing the maintenance backlog include the following: 

 A computerized system with the ability to sort work requests by 
o priority 
o work request date 
o facility conditions 
o systems affected. 

 A status of all work requests on hold for 
o planning 
o parts 
o material 
o other constraints 

 A tracking system to maintain the status of all work requests currently being worked 
 A tracking system to ensure that all required post-maintenance testing is 

accomplished prior to the return of a piece of equipment or a system to service 

g) Understand and describe the relationship between operations and maintenance 
organizations.  Include a discussion on resource and time requirements. 

Maintenance personnel should clearly understand their authority, responsibility, 
accountability, and interfaces with other groups. 

Maintenance division staff members interface with many outside organizations, such as the 
bargaining unit, federal regulatory agencies, state regulatory agencies and commissions, local 
governmental bodies, industry oversight and advisory groups, and insurance companies. 

Maintenance division management should not acquiesce to outside organizations to the 
extent that management’s primary responsibility — personnel safety and plant safety and 
reliability — is compromised. 

Each facility should develop an integrated approach to maintenance so that working 
relationships are developed among all organizational units that support the maintenance 
function (e.g., operations, health physics, stores, quality control, engineering, and 
procurement). 
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The maintenance strategy should chart the relationship among these supporting groups, as 
related to overall facility maintenance, by defining responsibility, authority, and 
accountability.  This will include the identification of 

 personnel interfaces 
 periodic self-assessments of work activities 
 procedural interfaces 
 indicators relating to support of maintenance tracked for each supporting group (e.g., 

the number of plant work orders on hold because of lack of spare parts) 

h) Discuss the role of planning meetings to coordinate activities. 

Well managed planning and scheduling meetings are necessary to keep facility personnel 
aware of significant maintenance activities that are in progress and to make corrections to 
schedules.  Meetings should be effectively managed to limit the time personnel spend in the 
meetings.  Participation in meetings should be limited to those personnel affected.  Three 
types of meetings (daily directional meetings, planning meetings, and shift work coordination 
meetings) have been shown to be effective in improving communications among work 
groups and in enhancing job coordination. 

Daily meetings with affected individuals should be conducted to focus on the progress of key 
jobs and to provide short-range coordination of scheduled activities.  Meetings should be 
managed to efficiently use the time of the managers and supervisors, to minimize redirection 
of work progress, and to prevent delays to oncoming shifts.  Care should be taken to ensure 
that meetings focus on problems and their solutions and do not become a forum for exchange 
of status only. 

i) Describe the importance of pre-briefings and what should be included in a  
pre-brief. 

Job pre-briefs are essential to the performance of quality maintenance and as such should be 
performed prior to all work.  Additionally, they should be used as a tool to help reinforce the 
standards expected of maintenance personnel.  The formality and depth of a pre-brief is 
based on the complexity of the task, the crafts/organizations involved, and the safety 
classification of the SSC involved.  Pre-briefs can be as simple as verbal direction from a 
first line supervisor to the completion of a pre-brief checklist with all participants present in a 
formal setting. 

j) Discuss the relationship between normal maintenance and outage maintenance. 

The basic difference between normal maintenance and outage maintenance is the plant 
conditions required to support the performance of each.  In general, normal maintenance can 
be performed, as the name implies, during normal plant operations.  On the other hand, 
outage maintenance requires plant conditions that are either unique or of significant duration.  

k) Discuss the requirements for scheduling and coordinating planned outages. 

Responsibility should be assigned for the overall control of planned outages and forced 
outages of significant duration (typically, 3 or more days) and for adherence to the outage 
schedule.  Revisions to the schedule should be made as required to ensure that the schedule 
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reflects achievable goals and real-time progress.  Activities on the critical path and near-
critical paths should be monitored at least each shift during the outage.  The outage 
management system should be structured so that individuals assigned responsibility for areas 
of outage work can report status directly to outage management staff in addition to reporting 
to their line managers. 

A summary of the outage status should be prepared at least weekly.  This should include the 
following types of information: 

 Time ahead of or behind schedule 
 Percentage estimates of completion status for long-duration activities (e.g., exceed 

one week in duration) 
 Completion estimates of all critical path and near-critical path activities in progress  
 Any problems that are delaying or are expected to delay completion of schedule 

major activities, including the intended course of action and the name of the 
individual responsible to resolve each problem 

Past outage schedules (planned and actual) should be maintained for reference in planning 
for future outages.  These schedules can be especially useful in planning forced outage 
schedules. 

Outage planning and scheduling for major outage activities should commence no later than 
immediately following that unit’s completion of the current outage.  Planning and scheduling 
for major maintenance activities and modifications may have to be planned several years in 
advance depending on the complexity of the effort.  A designated outage manager or 
coordinator should be assigned to direct preparations for and management of the outage. 

A critique of a major outage should be held shortly after the outage is completed to ensure 
that lessons learned during that outage are factored into the preparations for the next outage. 
Outage jobs held over should be assessed and factored into the following outage or deleted 
with appropriate justification. 

Engineering work should be completed as early as possible.  Adequate time should be 
allowed for review of work packages, resolution of comments, budgeting, contracting, 
procurement, and other long lead time planning functions. 

A current list of proposed outage activities should be maintained.  The list should include all 
demands for resources such as non-facility contractor and subcontractor resources, and 
activities such as corrective maintenance, preventive maintenance, surveillance, in-service 
tests and inspection, and modifications.  Outage planning meetings should be held 
periodically to refine and update this list. 

An initial milestone list that identifies cutoff dates for major activities required to support 
outage planning should be prepared.  This list should include items such as the following: 

 Identification of major jobs 
 Letting of bids for contracts and materials 
 Identification of corrective maintenance, preventive maintenance, surveillance, and 

in-service test requirements 
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 Identification of major modifications, dates for design work, work package 
preparation, and procurement of materials, parts, and services 

 Identification of preoutage work that can and should be performed to reduce the 
demand for resources during the outage (e.g., pipe prefabrication, cable pulling, 
conduit runs, raceway installation, fabrication of supports, scaffold erection) 

 Identification of facilities required for outage support and milestones for their 
construction 

 Staging of special tools and equipment and preparation of work areas 
 Development of schedules 

An overall outage schedule should be developed as soon as all major outage activities are 
identified.  Periodic revisions to this schedule should be issued throughout the outage 
planning process.  The schedule should be approved and issued with sufficient lead time to 
allow adequate resource allocation.  Issuance of the schedule should represent a cutoff date 
for addition of new outage work.  This should include all modification work and all major 
maintenance to be accomplished.  This schedule should identify and allocate critical 
resources such as personnel, shop facilities, cranes, equipment accessibility, person-rem 
exposure, and availability and scheduling of outside subcontractors and non-facility 
contractor groups. 

Based on the overall schedule, a detailed outage schedule should be issued with sufficient 
lead time for resource commitment.  This schedule should represent a commitment of all 
groups affected by the schedule.  The addition of unanticipated work to the outage schedule 
should require a formal review and approval process.  Depending on the severity of the 
impact on outage resources or critical path time, successively higher management levels 
should approve the changes. 

Schedule change constraints are mandatory for management of a successful and timely outage. 

l) Discuss the requirements for scheduling and coordinating forced outages or 
other limitations to facility operations. 

Management of forced outages, power reductions, and other facility operating limitations is 
necessary to minimize the duration of these conditions and to effectively use available time.  
A listing should be maintained of corrective maintenance, modifications, surveillance, 
preventive maintenance, special items, or commitments that must be performed under a 
system or facility outage condition or power reduction.  These items should be prioritized 
based on their importance to facility operation.  Resource requirements and task completion 
time for each of the identified jobs should be estimated to aid in planning, scheduling, and 
coordination.  To the extent possible, an up-to-date list of prioritized outage tasks and 
assembled work packages, including procedures, repair parts and material, special tools, 
clearance boundaries, and personnel entry forms (such as radiation work permits or confined 
space entry permits) should be prepared. 

Potential short outage or load reduction work should be grouped by the required facility 
condition and approximate duration.  Forced outage schedules of various lengths should be 
prepared.  Activities should also be grouped to accomplish as much work as possible on one 
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tagout.  Other maintenance activities such as surveillance or preventive maintenance should be 
reviewed to determine if they should be performed while equipment or systems are out of service. 

A computerized work request system can provide significant assistance in accomplishing the 
above tasks.  A forced outage work list should be prepared, and outage activities should be 
coordinated.  Forced outage planning meetings should be conducted periodically to update 
the list (typically, once every 2 weeks).  Copies of the proposed forced outage list reflecting 
current planning for forced outages should be sent to all affected facility organizations after 
each planning meeting. 

If a forced outage, power reduction, or other major limitation occurs, appropriate facility 
managers should initiate selected work from the forced outage list based on the estimated 
duration of the outage and available resources.  For longer duration forced outages 
(commonly, greater than 3 days), preparations should be started for additional outage work 
while managerial decisions are being made to determine the actual length of the outage.  In 
this case, each organization should review its current forced outage list and identify any 
additional significant work to be conducted during the outage.  If a forced outage can be 
delayed, the outage manager should schedule and coordinate work for the expected duration 
of the outage. 

Once the outage duration has been determined, coordination meetings should be conducted to 
determine the critical path and major milestones, and to accept or reject any new or 
significant work to be accomplished.  Support requirements should be verified and 
coordinated among cognizant organizations.  During the outage, a status should be obtained 
during each shift to measure the progress and make any required adjustments, such as 
coordinating special support needs.  After completion of each outage, a critique should be 
conducted to determine how outage improvements could be made, and personnel should be 
designated to implement these improvements. 

6. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of industrial property management practices as related to stores, spare 
parts, and essential materials. 

a) Discuss how component availability impacts plant reliability and safety. 

Having the correct part, material, or service available when needed to complete a maintenance 
activity should be the fundamental objective of an effective procurement program.  This 
objective is accomplished by establishing clearly defined policies and procedures and by 
implementing the program thus defined.  Controls on and assessments of procurement activities 
are used to help ensure that the proper parts, materials, and services are purchased to support 
maintenance activities and to meet the requirements for safe and reliable facility operations. 

b) Discuss the concerns related to maintaining inventory of critical components that 
affect limiting conditions of operations. 

Material and equipment should be stored in a manner that provides 
 maximum protection 
 ready availability for the intended use 
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 due consideration for environmental conditions 
 the ability to provide necessary preventative maintenance as appropriate 
 controlled personnel access 

A shelf life control program should be provided for stores items that are important to safe and 
reliable facility operation.  Items with finite storage lifetimes should be tracked so that stock 
that has exceeded its shelf life is not issued. 

Material and equipment should be stored by intended end use to prevent inadvertent use of 
the wrong category of item.  If segregation is not practical, marking or tagging techniques 
should be developed to preclude the use of the wrong material or equipment. 

A method should be established to identify parts or materials that are designated for 
maintenance activities or modifications. 

Items placed into or removed from stores should be promptly documented so that the stores 
inventory accurately reflects current status.  The stores record system should also indicate the 
location of items in the warehouse, stores, issue room, or other designated storage areas. 

Provisions should be made for minimum/maximum lists for parts, materials, and equipment 
and for prompt reordering when the minimum limit has been reached.  These limits should be 
reviewed periodically and adjusted based on usage, maintenance experience, cost, and lead time. 

c) Describe the following terms as they relate to procurement: 
 Just-in-time 
 Shelf life 
 Long lead time 

Just-In-Time 
Although not procedurally defined, just-in-time refers to parts which can be ordered to 
support repairs prior to a component failure.  This method of procurement strategy helps to 
reduce the cost of maintaining an inventory. 

Shelf Life 
Shelf life is a specific period or interval of time after which a stored item may not meet its 
original design specifications, quality, or manufacture requirements. 

Long Lead Time 
Although not procedurally defined, long lead time refers to the need to order a part a long 
time before it is needed for maintenance or repairs.  The component or part must be ordered 
with sufficient time for the manufacturer or supplier to fabricate or obtain it. 

d) Describe the Department’s procurement process. 

Policy should be established for the procurement of parts, materials, and services.  These 
policies must be understood by stores and purchasing personnel and other personnel who 
interface with the stores and purchasing operation, such as maintenance supervisors and 
planning and scheduling personnel. 
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Procedures should be prepared to specifically describe the responsibilities of personnel 
involved in the procurement function.  Specific procurement actions should be included in 
these procedures. 

A system should be established as part of the design change process to update spare parts 
needs and remove outdated/obsolete materials from the stock system. 

e) Describe controls that should be developed and maintained throughout the 
procurement process. 

Controls should be developed and maintained throughout the procurement process to help 
obtain parts, materials, and services in a timely manner.  Controls such as the following 
should be provided: 

 Reliability of supplier performance should be verified.  This can be accomplished by 
audits, inspections, or surveillance of supplier facilities, processes, methods, or 
records relevant to the part, material, or service provided. 

 Deficient or nonconforming items should be resolved in an effective and timely 
manner.  Technical reviews should be initiated promptly to aid in the resolution of 
these items. 

 Quality assurance records need to be controlled and maintained to provide documentation 
for qualified parts and materials and to ensure traceability of parts and materials. 

 A process should be provided to qualify non-qualified materials.  An effective 
upgrade process will result in improved availability of quality parts and materials. 

 A process for procuring acceptable substitutions should be provided for parts that are 
no longer available from the original supplier, that have new identification numbers, 
or that have different material specifications. 

 Design requirements should be reviewed by appropriate personnel to ensure that 
upgrade or substitute parts are consistent with the application of the parts and 
components.  Retrievable documentation should exist to support the identification of 
inspection and testing requirements necessary to ensure the qualification and 
acceptability parts. 

 Emergency procurement and an expediting process should be developed to obtain 
parts, materials, and services that are needed immediately to support safe and reliable 
operation.  Due dates should be clearly identified for parts, materials, or services that 
require emergency procurement. 

 A parts and materials reorder system should be established that assures material 
availability for anticipated usage while minimizing unnecessary inventory. 

 Multiple applications of requested parts or materials should be identified.  The use of 
specific parts or materials in more than one piece of equipment or system should be 
considered in the procurement and stocking process. 

 The procurement organization should be able to track procurement progress and take 
necessary measures to meet maintenance and outage schedules. 

f) Discuss S/CI concerns, issues, and controls. 

Some manufacturers and suppliers use inferior materials and processes to make substandard 
items whose properties can vary significantly from established standards and specifications.  
Substandard materials known as suspect/counterfeit items (S/CIs) pose immediate and 



 

 
29  

potential threats to the safety of DOE/NNSA and contractor workers, the public, and the 
environment.  Failure of a safety system due to an S/CI could also have security implications 
at DOE/NNSA facilities. 

Purchasers have been misled by falsified documentation into accepting items that do not 
conform to specified requirements.  The most common S/CIs found at DOE facilities have 
been threaded fasteners and refurbished electrical circuit breakers. 

DOE first addressed the S/CI issue in July 1988 upon receipt of U.S. Nuclear Regulatory 
Commission (NRC) Notice 88-96.  NRC discoveries of suspect electrical equipment at 
commercial nuclear facilities led DOE to direct its contractors to conduct site-wide S/CI 
inspections and advise DOE of their findings.  Other significant efforts to control S/CIs 
include the following: 

 The Fastener Quality Act of 1990 requires that fasteners conform to the specifications 
to which they are represented to be manufactured.  It also provides for the 
accreditation of laboratories engaged in fastener testing and requires inspection, 
testing, and certification of fasteners used in critical applications.  The Fastener 
Quality Act, Public Law 101-592 codified under 15 CFR 280, Fastener Quality 
prescribes additional requirements to deter the introduction of nonconforming 
fasteners into commerce. 

 The DOE Office of the Inspector General (OIG) report, DOE/IG-0304, Concerns with 
the Effectiveness of the Department’s Quality Assurance Program Regarding 
Production Substitution Issues, issued in November 1991, identified numerous 
suspect fasteners and electrical equipment that were found at DOE facilities during 
OIG inspections in 1989 and 1990. 

 EH Quality Alert Bulletin 92-4, issued in August 1992, summarized previously 
disseminated U.S. Customs Office information on S/CIs.  The suspect head mark list 
in this bulletin is still valid. 

 The Office of Nuclear Energy, Plan for the Suspect/Counterfeit Products Issue in the 
Department of Energy (1993 Plan), October 1993, was issued to DOE field managers 
with the concurrence of program offices to provide a comprehensive approach and 
schedule for resolving S/CI issues across the DOE complex.   

 An Office of Environment, Safety, and Health study, Independent Oversight Analysis 
of Suspect/Counterfeit Parts within the Department of Energy, published in 
November 1995, noted a high degree of inconsistency and incompleteness among 
some DOE sites in addressing S/CI issues. A follow-up study conducted May 1996 
found improved procurement procedures that were effective in reducing the 
introduction of S/CIs.  However, this study also noted that further improvements were 
needed in the coordination, integration, and dissemination of S/CIs information. 

 The Office of Independent Oversight and Performance Assurance, Special Study of 
the Department of Energy’s Management of Suspect/Counterfeit Items, was 
published in August 2003.  The report made several recommendations for improving 
the Department’s safety posture with respect to S/CIs.  All DOE program offices, 
field elements, and contractors were requested to use this report as a baseline for 
conducting self-evaluations of the effectiveness of their S/CI controls and making any 
needed improvements in their S/CI processes. 
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Though DOE made considerable progress in implementing the 1993 plan to resolve S/CI 
issues, the DOE/IG-0304 report findings remained open, and the 1995 Office of Environment, 
Safety, and Health (EH) study pointed to the need for additional actions.  The Under 
Secretary of Energy appointed a DOE Senior Manager’s Task Group to resolve these S/CI 
issues.  The task group report, issued in June 1996, stressed the importance of effective 
quality assurance (QA) programs for mitigating the impact of S/CIs on DOE’s mission.  It 
outlined specific actions for resolving identified S/CI issues.  One action established the DOE 
QA Working Group (QAWG) to aid line management in the prevention and identification of 
S/CIs.  The QAWG provided a forum for the resolution of Department-wide quality 
problems, shared timely quality issue information, and provided input to the DOE directives.  
The QAWG was disbanded in 2003 and certain functions were retained by the EH.  EH then 
assumed corporate responsibility for the S/CI process.  EH developed a process guide and 
supporting manual to provide direction on implementing the S/CI process to collect, screen, 
disposition, and communicate information on S/CIs that could potentially impact operations 
at DOE facilities. 

7. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the control and calibration of measuring and test equipment. 

a) Discuss the elements that are included in a comprehensive measuring and test 
equipment program. 

A comprehensive measuring and test equipment (M&TE) program should include the 
following elements: 

 All M&TE should have unique identification numbers that accurately identify the 
specific devices and provide positive traceability. 

 A master list identifying all M&TE should be developed and kept current. 
 The M&TE calibration program must be based upon standards that are traceable to 

national standards or that are recognized standards unto themselves. 
 Procedures should be used to calibrate M&TE to help control the performance of 

calibration, provide repeatable calibrations, and provide acceptance criteria. 
 M&TE should be functionally checked, when applicable. 
 Facilities should be provided to control storage, issue, and calibration of M&TE. 
 M&TE with suspected or actual deficiencies should be segregated and marked to 

prohibit its use. 
 M&TE devices that are not fully calibrated or usable should be clearly marked to 

indicate their limitations. 
 M&TE issues should include records for accountability and traceability of use. 
 A recall system should be developed for re-calibration. 
 A maintenance policy that minimizes contamination of M&TE should be developed. 
 M&TE devices found to be out of calibration or defective should receive timely 

evaluations to determine the validity of all measurements and/or calibrations for 
which they were used. 

 M&TE reliability problems should be trended to determine any corrective actions 
needed. 

 Reviews to determine that the control of M&TE is effective should be periodically 
conducted. 
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b) Describe the guidelines for the identification of measuring and test equipment. 

Each piece of M&TE should be assigned a unique identification number that is permanently 
marked on or attached to the M&TE (the identification number may consist of the 
manufacturer’s serial number). 

c) Discuss the following aspects of calibration as they relate to measuring and test 
equipment: 
 Calibration standards 
 Calibration procedures 
 Calibration frequency 
 Functional checks 

Calibration Standards 
Only calibration standards that are traceable to the National Institute of Standards and 
Technology (NIST) or other nationally recognized standards should be used for calibration of 
M&TE.  If repair or calibration of a standard is necessary, the recalibration must be traceable 
to the NIST or to the standard of record for the M&TE. 

Calibration standards maintained at the facility should be kept in the calibration facilities in 
designated storage locations.  If calibration standards are issued for field use, the supervisor 
responsible for the standard should authorize and minimize the period of issue.  The issue of 
laboratory standards for field use should be discouraged. 

Standards should be calibrated on a frequency consistent with vendor recommendations and 
facility experience.  Calibration records for standards should be consistent with those of all 
other M&TE. 

Calibration Procedures 
Calibration of equipment should be performed by qualified technicians using approved 
procedures. 

(NOTE: The ratio of accuracy of the standard to the M&TE being calibrated should be as 
high as reasonably achievable and consistent with national standards.) 

These procedures should contain the following: 
 Precautions or limitations 
 Accuracy of calibration standards to be used 
 Calibration standards to be used 
 Calibration instructions and data sheets for as-found and as-left data 
 Acceptance criteria for each scale, expressed as a range and in the units that are being 

measured (e.g., represent 9.75 volts as 9.726-9.774 volts rather than as 9.75 volts 0.25 
percent) 

Calibration Frequency 
Calibration frequency should be determined based on the manufacturer’s recommendations, 
M&TE usage, and M&TE historical reliability.  Consideration should be given to the amount 
and type of M&TE available for use compared to the MT&E needed to support peak activity 
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periods such as outages.  This information can help determine calibration frequency and 
schedule requirements that result in adequate M&TE support for facility needs. 

Functional Checks 
When operational tests, functional checks, or battery checks of M&TE are performed, the 
desired response or acceptance criteria should be clearly specified or indicated on the 
equipment.  These types of checks are intended to detect M&TE problems before and after an 
instrument is used in the field.  These checks are not substitutes for calibration checks. 

d) Describe the four-to-one rule as it relates to the accuracy of calibrating 
instrumentation. 

Reference standards used to calibrate M&TE shall have a minimum accuracy four times 
greater than the M&TE being calibrated.  The accuracy requirement is satisfied when the 
M&TE is calibrated by a reference standard with a minimum 4:1 higher accuracy ratio.  The 
reference standard must also be traceable through a series of calibrations using reference 
standards also of 4:1 greater accuracy, back to the NIST or other appropriate governing 
laboratory standard. 

e) Discuss the requirements for the control of measuring and test equipment. 

The control process used for M&TE should be a well established recall program containing 
at a minimum the following controls: 

 A total inventory listing 
 Calibration due notices (weekly) 
 Individual automatic job opener and information cards 
 Calibration overdue notices (weekly) 
 Exception report for program errors 
 Scheduled and nonscheduled action history reporting 

f) Discuss the storage, segregation, and labeling of measuring and test equipment. 

Storage 
Facilities are required to ensure that M&TE is protected from damage in storage, is properly 
maintained, and is readily available.  M&TE devices that are relatively easy to damage when 
transporting and handling should be provided with additional protection by boxing or using 
special mounting rigs. 

Department M&TE storage areas should be authorized by the maintenance manager.  All 
equipment should be stored in a manner that assures integrity is maintained and unintended 
contamination is minimized.  Equipment in these storage areas should be identified as to its 
current status.  The M&TE storage areas should provide sufficient separation of the ready-to-
use equipment from other equipment to preclude inadvertent use. 

The environment of the M&TE storage area should be controlled to preclude any adverse 
effect on equipment accuracy.  Environmental factors that should be considered include, but 
are not limited to, temperature, humidity, vibration, radio frequency interference, 
electromagnetic interference, and fumes. 
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Security of the M&TE storage area should be maintained by designated individuals 
responsible for control of M&TE.  In the absence of these individuals, the storage area 
should be locked with access controlled by the responsible department manager and/or 
supervisor. 

Segregation 
M&TE in the issue area should be segregated from defective, out-of-calibration, or other 
M&TE requiring investigation so that only calibrated M&TE is available for issue.  The area 
should be denoted by a physically and distinctively marked separation. 

Labeling  
Each piece of M&TE should be assigned a unique identification number that is permanently 
marked on or attached to the M&TE (the identification number may consist of the 
manufacturer’s serial number). 

Labeling can include a calibration sticker on each M&TE device.  If used, such a sticker 
should be attached to the M&TE device designating, at a minimum, the date the  
re-calibration is due. 

g) Describe the methods used for resolving out-of-calibration equipment. 

When an M&TE device is found or suspected to be out of calibration, defective, or otherwise 
unreliable, an evaluation of the instruments and equipment a particular device has measured 
or tested since the M&TE was last calibrated should be performed promptly to determine 
whether re-calibration or rework is needed. 

Records of field instruments calibrated by the M&TE should be reviewed to determine 
whether re-calibrating is necessary. 

h) Discuss the issuance and recall of measuring and test equipment. 

Issuance 
One or more controlled issue points should be provided to help ensure that only qualified 
persons are allowed access to M&TE.  Traceability of M&TE should be provided to support 
a timely evaluation of instruments, systems, and other equipment associated with M&TE 
found to be deficient.  This can be accomplished by recording 

 the M&TE user 
 when the equipment was used 
 what instrument or equipment it was used on and for what purpose 
 what ranges were used or values were read 

Maintenance history that can be readily sorted by specific M&TE used to perform 
maintenance is an alternate method for providing traceability. 

Recall 
A recall system should be implemented to ensure that M&TE devices are removed from 
service prior to or at the expiration of their calibration.  This recall system can be enhanced 
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by the use of calibration stickers on each M&TE device.  If used, such a sticker should be 
attached to the M&TE device designating, at a minimum, the date the re-calibration is due. 
The recall system should stagger calibration due dates to meet M&TE needs for peak use 
periods, such as outages, as well as requirements for day-to-day use. 

The control process used for M&TE should be a well established Recall Program containing 
at a minimum the following controls: 

 A total inventory listing 
 Calibration due notices (weekly) 
 Individual automatic job opener and information cards 
 Calibration overdue notices (weekly) 
 Exception report for program errors 
 Scheduled and nonscheduled action history reporting 

i) Describe the actions taken for contaminated measuring and test equipment. 

Equipment subject to radioactive contamination should be packaged and used in a manner 
that minimizes the possibility of external and internal contamination.  This should be 
emphasized as part of the on-the-job training program of maintenance workers.  These 
practices can help minimize the spread of contamination and minimize the amount of M&TE 
kept only for use on contaminated systems and equipment.  Consideration should be given to 
establishing an area for storing and calibrating contaminated M&TE. 

j) Discuss the guidelines for the evaluation of measuring and test equipment. 

Results of M&TE calibrations should be trended, and corrective actions should be determined for 
any M&TE reliability problems.  This predictive technique can identify needed corrections or 
changes to the M&TE program, such as adding or deleting M&TE devices, adjusting 
calibration frequencies, correcting procedures, or upgrading M&TE quality. 

The M&TE program should be periodically reviewed to verify that it is supporting the safe 
and reliable operation of the facility.  The review should include an assessment of M&TE 
availability. 

8. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of modification work. 

a) Describe the difference between temporary and permanent repairs/work. 

Temporary repairs are temporary modifications to the facility that allow equipment to remain 
in or be returned to service in a condition that is not the same as the original design 
specification.  Prior to implementation, temporary repairs should receive a safety review in 
accordance with the facility temporary modification program to ensure the adequacy of the 
repairs and their effect on personnel and equipment safety and reliability.  Temporary repairs 
should be tracked after their completion for consideration of permanent repairs.  Permanent 
corrective action should be taken as soon as practicable. 
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b) Discuss the restrictions associated with temporary modifications. 

Temporary repairs are temporary modifications to the facility that allow equipment to remain 
in or be returned to service in a condition that is not the same as the original design 
specification.  Prior to implementation, temporary repairs should receive a safety review in 
accordance with the facility temporary modification program to ensure the adequacy of the 
repairs and their effect on personnel and equipment safety and reliability.  Temporary repairs 
should be tracked after their completion for consideration of permanent repairs.  Permanent 
corrective action should be taken as soon as practicable. 

c) Explain who can authorize temporary modifications. 

Control of Temporary Modifications (Safety Notice 93-02 DOE/EH-0345) recommends that 
responsibility for implementation of temporary modification be assigned to one individual or 
a dedicated team.   

This is a site specific competency.  The local qualifying official will evaluate the completion 
of this competency. 

d) Describe the process for temporary modifications. 

Temporary modifications should be accomplished under the same basic administrative 
controls as those applied to facility maintenance activities so that there are no increases in 
risk to facility, equipment, environment, or personnel because of the modification work. 

e) Discuss the requirements and controls in place to prevent unapproved 
modifications. 

Nuclear facility modification work, including temporary modifications, should be 
accomplished under the same basic administrative controls as those applied to nuclear facility 
maintenance activities so that risk to the facility, equipment, environment, or personnel does 
not increase because of the modification work.  These controls should be integrated with (1) 
safety basis, nuclear safety, fire protection, and natural hazard phenomena mitigation; (2) 
pressure safety and suspect and counterfeit item control; and (3) control of equipment and 
system status. 

9. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the requirements of post-maintenance testing. 

a) Discuss the importance of post-maintenance testing. 

Post maintenance testing is used to verify that the maintenance was performed correctly and 
that the equipment operates correctly and performs its desired function.  Post maintenance 
testing is preformed to ensure that equipment performs its intended function when returned to 
service following maintenance, that the original deficiency is corrected, and that a new 
deficiency has not been created. 
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b) Describe the elements of an effective post-maintenance testing program. 

A post maintenance testing program should include 
 assigning responsibility for determining post maintenance test requirements using 

functional groups such as operations, maintenance, and technical support; 
 determining the scope of the post maintenance testing program to help ensure that 

appropriate levels of testing are applied to facility equipment and that redundant 
testing is minimized; 

 tracking the status of equipment that has undergone maintenance to ensure all testing 
is completed prior to work closeout; 

 conducting proper post maintenance tests (PMT), documenting the results, and 
verifying that the resulting data meet acceptance criteria; 

 making guidance available to planners for identifying appropriate tests; 
 conducting testing under the appropriate system operating parameters; 
 using a form to authorize, document, and review the results of PMT; 
 formally controlling the restoring of the post-test system (restoring the system to 

normal and/or standby modes following completion of PMT). 

c) Describe the scope, such as equipment, systems, or activities, of a post-
maintenance testing program. 

The scope of post-maintenance testing should be based on the extent of the preventive or 
corrective maintenance performed on the component. 

d) Describe the control of a post-maintenance testing program. 

A program should be established to control post-maintenance testing.  When more than one 
group is involved in the PMT, or where the test must be delayed until conditions permit, one 
organization, such as the operations organization, should be responsible for coordinating test 
performance.  The designated organization should review the total work scope to minimize 
redundant testing.  The department performing, or having the lead for performing, the PMT 
should assign an individual with overall responsibility for conducting the test, and an 
individual for reviewing test data and determining the acceptability of equipment. 

If facility conditions dictate that the post-maintenance testing cannot be completed 
immediately after maintenance is performed, the work request should be held open or some 
other tracking method should be used by the department having lead responsibility for testing 
until the equipment can be tested.  Danger or caution tags may be required for the equipment 
until proper post-maintenance testing can be completed.  Equipment should not be declared 
operable until post-maintenance testing has been satisfactorily completed. 

Operators should know the status of equipment on hold for post-maintenance testing and 
should minimize the amount of equipment in this condition.  This status should be reviewed 
prior to any scheduled mode change.  Equipment that can be tested during the upcoming 
mode change should be identified and the PMTs accomplished in that process, or as soon as 
feasible after reaching the new condition. 
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e) Discuss the requirements of test performance, documentation, and acceptance of 
post-maintenance testing. 

The operations organization should be assigned responsibility for the operational 
acceptability of all equipment and systems.  Accordingly, operators should normally perform 
or be closely involved in post-maintenance testing.  Maintenance, technical support, quality 
control, and other personnel may also be involved in or called upon to perform post-
maintenance testing.  For tests involving participation of more than one group, an individual 
in the lead group should be assigned to coordinate testing activities.  Minor equipment post-
maintenance testing may be performed by the operator returning the equipment to service, 
the craft person performing the maintenance, the engineer following the maintenance, or a 
combination of these and other needed individuals.  The organization responsible for 
specifying the post-maintenance test should review the work actually performed to ensure 
that the PMT is appropriate.  Any questions should be resolved with the organization that 
determined the post-maintenance testing requirements. 

Operational acceptance of the equipment, based on satisfactory PMT completion, should be 
verified by the operations organization by signature on the work request or another reference 
document.  This verification should be made from objective evidence, such as conducting or 
witnessing the PMT and reviewing completed procedures and documented test results.  PMT 
data and its acceptability should be entered or cross-referenced to maintenance history with 
the work request. 

Deficiencies identified during post-maintenance testing should be documented and corrected 
on the original work request and on a new work request or on another reporting system before 
the original work request is accepted as complete by operations.  The original work request should 
reference any new work requests or other documents written to resolve these deficiencies. 

If a PMT fails, and the equipment or system cannot be repaired and tested satisfactorily in a 
short period of time (normally, prior to the next shift change), the degraded or inoperable 
status of the equipment should be documented such that operators understand the limitations 
of this equipment.  Technical specifications should be consulted and appropriate actions 
should be taken until the equipment is properly tested and returned to service. 

10. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the requirements for material receipt, inspection, handling, storage, 
retrieval, and issuance. 

a) Discuss the requirements for the receipt and inspection of parts, materials, and 
equipment. 

Upon receipt, stores personnel should inspect parts, materials, and equipment before they are 
accepted for storage or used.  This is done to verify that the items delivered agree with the 
approved purchase documentation, are packaged in accordance with purchase order 
specifications, have necessary product control requirements furnished by the vendor (such as 
special storage or shelf-life information), and appear to be in good condition.  In the case of 
items that are important to safe and reliable facility operations, physically inspect the items to 
ensure that the vendor has supplied what was ordered, that the necessary formal 
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documentation has accompanied the shipment or is otherwise on hand, and that items have 
been received in an acceptable condition.  Technical staff and maintenance personnel may be 
needed to assist in the inspection of more complicated parts, materials, and equipment. 

Technical staff and quality control (QC) personnel should approve any deviation from design 
specifications of material or equipment received before it is accepted into the stores system.  
Technical staff and QC personnel should also approve any upgrade of material or equipment.  
An acceptance tag or label placed on the received material may be used to signify that the 
receiving inspection was satisfactory and that the applicable requirements have been met. 

A separate receiving and inspection area should be provided as well as a separate hold area.  
The latter area is used to hold material and equipment that has not been officially received 
into the stores system because of a nonconformance. 

Nonconforming material must also be clearly tagged or labeled to prevent inadvertent issue.  
A tracking or follow-up method should be established to ensure nonconformance problems 
are promptly resolved. 

A method should be developed to accept material that has been repaired or reworked by the 
facility maintenance organization.  Whenever materials or parts are repaired or reworked, 
suitable testing and inspection requirements should be specified by design engineering to 
ensure the material or part will perform acceptably when placed in service.  This method 
should also address material that has been issued and is sent back to stores for reissue. 

Warehouse documents should be updated to reflect receipt of the material and any shelf life 
or preventive maintenance requirements. 

b) Discuss the requirements for establishing a procedure for items requiring special 
handling instructions. 

Procedures should be prepared for items requiring special handling instructions.  The procedure 
should include information such as the weight, size, chemical reactivity, radioactivity, and 
susceptibility to physical shock, damage, or electrostatic sensitivity.  Sling location balance 
points, method of attachment to the load, and other pertinent factors in handling loads should be 
clearly identified.  Sound handling practices should be followed whether or not a specific 
procedure is used.  Hoisting equipment should be certified by the manufacturer, indicating 
maximum loads to be handled.  The facility inspection program for hoisting equipment and 
rigging should be applied to items that are used in the stores operation.  Personnel required to 
operate cranes, fork lifts, and other lifting equipment should be properly trained and qualified.  

c) Discuss the requirements for storing material and equipment. 

Material and equipment should be stored in a manner that provides maximum protection and 
ready availability for its intended use.  It should be stored with due consideration for 
environmental conditions.  For example, preventive maintenance should be performed on 
large pumps and motors (greater than 25 horsepower) that are in storage.  This includes 
periodically checking energized heaters, periodically changing desiccant, meggering of 
motors, rotating shafts on pumps and motors, changing oil on rotating equipment, and other 
maintenance requirements specified by the vendor.  Also, a method should be developed to 
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provide controlled access to storage areas.  Controls should also be established for field 
storage of consumables such as lubricants and solvents to ensure they are properly stored, 
identified, and used.  A shelf-life control program should be provided for stores items that are 
important to safe and reliable facility operation.  Various items with finite storage lifetimes 
(such as paints, recorder paper, adhesives, sealants, valve diaphragms, and gasket material) 
should be tracked so that stock that has exceeded its shelf life is not issued.  Any material 
reaching the end of its shelf life should receive proper engineering analysis with appropriate 
vendor input to extend its storage lifetime or be disposed of and reordered.  The reorder date 
should consider material lead times so that sufficient material with good shelf life is ready for 
issue.  Material and equipment should be stored by intended end use to prevent inadvertent 
use of the wrong category of item.  If segregation is not practical, marking and tagging 
techniques should be developed to preclude use of the wrong material or equipment.  A 
method should be established to identify parts or materials that are designated for 
maintenance activities or modification.  Methods such as staging, tagging, or other 
designation may be used.  Items placed into or removed from stores should be promptly 
documented so that the stores inventory accurately reflects current status.  The stores record 
system should also indicate the location of items in the warehouse, stores issue room, or 
other designated storage areas.  Provisions should be made for minimum/maximum limits for 
parts, material, and equipment, and for prompt reordering when the minimum limit has been 
reached.  These limits should be reviewed periodically (e.g., annually or upon each reorder) 
and adjusted based on usage, maintenance experience, cost, and lead time.  Periodic general 
inspections of the stores issue room(s) and warehouse areas should be performed (e.g., quarterly).   

d) Describe examples of items that should be observed and corrected during 
periodic general inspections of stores. 

Below are examples of items that should be observed and corrected following a periodic 
general inspection of stores: 

 Corrosive chemicals not segregated and near equipment and metal stock 
 Flammables not properly stored 
 Radioactive material not properly controlled 
 Stainless steel components not protected from direct contact with other metals, 

particularly carbon steel 
 Relief valves, motors, and other equipment not stored on their bases  
 Containers, boxes, and barrels stacked to unreasonable heights and not in accordance 

with vendor instructions  
 Parts, materials, and equipment not repackaged, or protective caps not reinstalled to 

seal items on which previous packaging or protective caps have deteriorated, been 
damaged, or been lost while in storage  

 Elastomers and polypropylene parts stored in areas exposed to light 
 Machined surfaces not protected 
 Equipment intervals not protected from intrusion of foreign materials 
 Proper rodent control not established to protect material and equipment 

e) Discuss the requirements for retrieving and issuing of parts, materials, or equipment. 

Parts, materials, or equipment removed from storage should receive the same care they 
received when handled for storage.  A method should be established to control parts, 
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materials, and equipment after issue to ensure use in the correct application and to maintain 
the necessary traceability.  All receipt documents and inspections should be satisfactorily 
completed before an item is issued.  For items such as environmentally qualified spare 
materials and parts, proper documentation should be maintained to ensure traceability.  A 
catalog for parts, materials, and equipment should be developed allowing facility personnel 
to determine what is available for issue.  This catalog should provide a cross-reference listing 
that provides such information as manufacturer part number, facility part number, noun 
name, and component or system for which a part is used.  This catalog could assist in more 
efficient planning and execution of maintenance activities. 

f) Discuss S/CI concerns and safety impacts. 

S/CI controls are based on two longstanding DOE/NNSA safety principles:  defense-in-depth 
and graded approach.  Defense-in-depth refers to the multiplicity of design features, controls, 
and actions taken to ensure public and worker safety.  Under an effectively implemented QA 
program, a comprehensive network of controls and verification provides for defense-in-depth 
by preventing the introduction of S/CIs during the design, procurement, construction, 
operation, maintenance, or modification processes at DOE/NNSA sites and facilities.  
Though the graded approach applies to safety systems, non-safety systems, and mission 
critical facilities, DOE/NNSA organizations and contractors should focus their resources and 
priorities on those safety systems and mission critical facilities, including critical load paths 
of lifting equipment, where the introduction of S/CIs would have the greatest potential for 
creating unsafe conditions. 

g) Discuss the requirements to specify material inspection and verification. 

Item/part number verification and review of certification documentation alone are not 
sufficient to verify the quality of purchased items.  Engineering attributes and QA criteria 
should also be specified and verified.  Consideration should be given to the following: 

 History of S/CI concerns with the item 
 Intended safety function of the item 
 Attributes required to perform the function 
 Processes that impart these attributes 
 Supplier past performance information 
 Source inspection, surveillance, assessments, or QA audit results 
 Receipt inspection and acceptance testing results 
 Special test and examination methods (e.g., chemical analysis, hardness and tensile testing) 
 Post-installation testing 

On-site stores and inventories should be periodically inspected to assure S/CIs are not present. 

Large lots of received items may be sampled using the criteria of ANSI/ASQC Z1.4 [26].  If 
S/CIs are discovered during inspection or sampling, the nonconforming lot should be 
controlled and dispositioned in accordance with site procedures.  Items exhibiting S/CI 
characteristics should be presumed to be defective and should be rejected and processed 
through site nonconformance and S/CI procedures.  S/CIs, including those items lacking 
appropriate documentation, should be identified, documented, controlled, dispositioned, and 
reported as early as possible in the inspection process. 
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Items should be inspected by personnel who are trained to recognize S/CIs.  Observations 
that a product appears to be an S/CI should be documented in accordance with applicable 
nonconformance procedures during the inspection process.  Items confirmed as S/CIs should 
be documented, reported and controlled in accordance with applicable procedures.  S/CIs 
should not be returned to the supplier.  If a suspect item is found to be acceptable (through 
engineering evaluation, verification testing, or the disposition process), the item may be 
installed or used.  

Verification testing may be conducted on a sampling basis, either at the purchaser’s facility 
or at a qualified independent test laboratory.  Purchased equipment that is found at any time 
to contain S/CIs should be withheld from installation or use pending engineering evaluation.  
If the evaluation determines that the S/CI has the potential to adversely affect the safe 
performance of the equipment, the S/CI should be replaced at the supplier’s expense and the 
manufacturer notified.  If it is determined (through engineering evaluation, verification, or 
disposition process) that the item conforms to specified requirements and will not create a 
potential safety hazard, the item may be installed or used. 

When the design specifies the use of commercial-grade items in safety systems, ensure that 
the item will perform the intended function and will meet design requirements applicable 
both to the replaced item and its application.  The acceptance process used by the purchaser 
to provide sufficient confidence that the items meet specified requirements should include 
inspections, tests, or analysis by the purchaser or third-party dedicating entity after delivery, 
supplemented as necessary by one of the following: 

 Commercial grade surveys 
 Product inspections or witness at hold points at the manufacturer’s facility 
 Analysis of historical records for acceptable performance 
 Documentation, as applicable to the item, that it was received and is acceptable  

h) Describe field inspection techniques available to verify the adequacy of parts. 

The following items should be considered when conducting a field inspection to verify the 
adequacy of parts: 

 Progress and quality of work  
 Materials and quality control  
 Project sampling and testing program  
 Project special provisions  
 Computation and use of quality levels analysis  
 Product acceptance  
 Innovative materials 
 Workmanship  
 Adequacy of provisions for safety and traffic handling (traffic management plan, 

traffic control plan, public information and outreach, etc.)  
 Accelerated techniques  
 Innovative processes and procedures 
 Project records  
 Field checks by project personnel and others  
 Quantity and quality of materials delivered, used, and rejected  
 Methods and frequencies of checks on scales and other measuring devices  
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 Adequacy of field notes, diaries, and records supporting pay quantities  
 Subcontracting  
 Labor compliance, Equal Employment Opportunity, Disadvantaged Business 

Enterprise (DBE), and on-the-job training 
 Changes and extra work, including time extensions  
 Compliance with environmental and American with Disabilities Act commitments 

and permit stipulations (erosion/pollution control-EPA-NPDES, 106 Cultural-SHPO, 
404 permit-COE, Section 7-FWS, etc.)  

 Staffing, inspector qualifications, facilities, and project control  
 Claims and potential claims  

11. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the requirements of maintenance tools and equipment control. 

a) Discuss the criteria of a program for the development of new or special tools and 
equipment. 

A program for the development of new or special tools and equipment should specify formal 
criteria covering 

 safety 
 identification 
 availability for future use 
 cost-effectiveness 

Supervisors should have an active role in identifying and approving tool and equipment 
improvements that make maintenance more effective and efficient.  These improvements can 
result in improved safety for personnel and equipment, improved work quality, and improved 
facility reliability. 

The process of providing and developing tools and equipment should include considerations 
of cost, control, and storage.  Maintenance supervisors should review proposed designs for 
special tools and equipment to determine cost justification, effectiveness, safety 
considerations, and the need for reviews by other organizations. 

The development of new or special tools should not be so strict that employee innovation is 
discouraged.  Special tools, test rigs, special equipment, lifting and rigging equipment, and 
mockups should be suitable for their intended use and properly identified. 

Instructions should be provided for the use of special tools and equipment for high-hazard or 
high-stress tasks. 

Special tools and equipment may require special storage and control and should be handled 
in accordance with identified requirements. 

b) Discuss the guidelines for storing and issuing maintenance tools and equipment. 

Responsibility should be assigned for the proper storage and issuance of stationary and 
portable tools and equipment. 
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Permanent issuance of tools to individuals or groups of craft personnel who use the tools on a 
day-to-day basis and who are responsible for maintaining them contributes to worker efficiency. 

Other tools and equipment should be available on an as-needed basis.  These tools should be 
stored in a centrally located facility readily accessible to the shops and normal work areas. 
The tools should be readily accessible to craft personnel. 

The tools should be controlled with sign-out sheets and tool crib attendants.  This is to 
provide accountability and availability of the tools. 

c) Discuss the guidelines for tool and equipment maintenance. 

Methods should be established to provide for the storage, issuance, and maintenance of an 
adequate and readily available supply of tools and equipment, and also for the development 
of special tools and equipment needed in the maintenance program.  The criteria for tool and 
equipment maintenance are listed below: 

 Proper tools, equipment, and consumable supplies are available to support work 
requirements. 

 The process of providing tools and equipment for the facility includes proper storage 
and issue controls. 

 Special tools, jigs, and fixtures should be identified and stored to permit retrieval 
when needed. 

 Proper loading, lifting, and transporting equipment are available. 
 Maintenance tools and other support equipment are included in the preventive 

maintenance program. 
 Special tools, test rigs, special equipment, lifting and rigging equipment, and 

mockups are suitable for their intended use and are properly identified. 
 Specific instructions are provided to control the use of lifting and rigging equipment. 
 Scaffolding and rigging equipment are identified, tested, and properly stored. 
 Equipment and tools are maintained in a high state of readiness. 
 The process of providing and developing tools and equipment for the facility includes 

consideration of safety, availability for future use, cost-effectiveness, control, and storage. 
 Worn, defective, or otherwise unusable tools are identified, segregated, and disposed 

of so that only safe, usable tools are available for use. 

12. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the requirements for facility condition inspections. 

a) Explain the purpose of a facility condition and housekeeping program. 

The involvement of facility managers and supervisors in periodic facility walkdowns and 
inspections clearly displays management standards to all personnel and can significantly 
improve the condition of the facility.  A program for identification and dispositioning of 
facility condition deficiencies and housekeeping discrepancies is an important step in 
maintaining facilities and equipment in a condition of maximum safety, reliability, and 
availability. 



 

 
44  

The appearance and proper functioning of facility systems and equipment are key indicators 
of a well-maintained and operated facility. Good facility condition, cleanliness, and 
housekeeping can be established and maintained by knowledgeable individuals who are alert 
to deficiencies when they are in the facility and take prompt corrective action.  Additionally, 
there needs to be a periodic focused inspection effort to assist in effective identification and 
correction of facility deficiencies. 

Maintaining system and equipment within design conditions results in benefits such as 
minimizing fluid leakage, minimizing control room alarms caused by malfunctioning 
equipment, and maintaining equipment environmental integrity.  Another benefit of good 
facility condition and housekeeping is easier access for operations and maintenance by 
reducing sources and the spread of radioactive contamination. 

b) Discuss the elements of an effective inspection program. 

The following elements should be included in the inspection program: 
 Facility managers should set high facility condition and house keeping standards and 

communicate them to all personnel to provide a clear understanding of these 
standards. 

 Appropriate personnel should receive inspection techniques training. 
 Facility managers and supervisors should personally participate in inspections. 
 Inspection areas should be assigned such that the entire facility is periodically inspected, 

including areas with difficult access (e.g., high-radiation areas and locked areas). 
 An inspection coordinator should be assigned to implement, schedule, and monitor 

the effectiveness of the inspection program. 
 Identified deficiencies should be reported and corrected in a timely manner so that 

personnel can see the positive results of the inspection program. 
 Instructions should be prepared to establish the program and define responsibilities 

for conducting inspections, correcting deficiencies, and accomplishing other tasks 
associated with the program, such as on-the-spot correction of minor deficiencies. 

 The instructions should clearly answer the following questions: 
o What is considered a minor deficiency? 
o Who is allowed to correct it? 
o What are the limitations and documentation associated with the deficiency? 

 Inspection guidelines and criteria could be prepared to assist the assigned inspectors 
in performing their inspections. 

c) Describe indicators of good facility conditions and housekeeping standards. 

Setting standards involves establishing an atmosphere of proper work ethics, positive 
attitudes, and specific expectations by management that are realistic, within the capabilities 
of the staff, and that are consistent with sound engineering judgment and good economic 
practice.  Standards must be communicated effectively to all personnel so that they are 
clearly understood.  Adherence to these standards should be accessed by facility managers 
and supervisors through the conduct of routine inspections.  Some indicators of good facility 
condition and housekeeping standards are as follows: 

 Rotating equipment is operating in accordance with design specifications. 
 Equipment is properly serviced. 
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 Fluid system integrity is maintained. 
 Temporary repairs are recorded and controlled by the facility temporary modification 

program. 
 Instruments and gauges are operational, calibrated, on scale, and have indicating 

values that are representative of the existing system and equipment conditions. 
 Energized electrical equipment and electronic equipment are operable, supplied from 

normal power sources, and protected from adverse environmental effects such as 
leaks and overheating. 

 Protective cabinet doors and electrical enclosure covers are installed to maintain 
design integrity. 

 Equipment and systems are insulated to control heat transfer to or from the 
environment, to control ambient noise levels, and to promote personnel safety. 

 Facility equipment and systems subject to corrosion are protected with a preservative 
to minimize corrosion. 

 Temporary environmental protection is provided, where appropriate. 
 Industrial safety and radiological hazards are minimized. 
 Walkway and equipment access is maintained. 
 Equipment is clean. 
 Facility areas, rooms, and grounds are maintained in a clean and orderly condition, 

including the storage of tools and materials. 
 Coatings or covering used to seal walls and floors in potentially contaminated areas 

are in good condition and assist in controlling contamination. 
 Unauthorized modifications or changes to the facility do not exist. 
 Illumination of areas, rooms, and grounds is maintained in a manner that provides 

sufficient light to perform inspections and minor maintenance. 

d) Discuss the elements of an effective procedure addressing facility condition inspections. 

Administrative procedures that describe the inspection program should 
 define expected standards 
 provide for documentation of deficiencies 
 provide for a means to follow up on deficiency corrective actions 
 assign responsibilities for program implementation 
 establish a means to measure program effectiveness 

Facility inspection implementing procedures could be incorporated into preventive 
maintenance or surveillance programs in a manner similar to other visual inspections such as 
housekeeping inspections.  Deficiencies identified during the inspection should be 
documented by the inspector.  Checklists of equipment to be inspected and types of problems 
to look for could be useful as guides for inspectors. 

e) Describe the importance of training personnel in inspection techniques. 

Personnel involved in inspection activities should be knowledgeable of the standards 
expected by the facility manager and the techniques required to perform facility condition 
inspections.  In addition, all personnel should be aware of the importance of good facility 
condition and housekeeping.  An effective method of imparting expected standards is for the 
facility manager to conduct some inspections with selected individuals. 
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f) Describe the elements of routine inspections. 

Routine inspections should include the following elements: 
 The size of inspection areas should be limited so that they are small enough to be 

thoroughly inspected in the time allotted. 
 Each facility area should be scheduled for periodic inspection. 
 Inspectors should be rotated through the various inspection areas periodically.  (This 

practice helps to avoid familiarity with an inspection area, which can hinder 
deficiency identification.) 

g) Discuss the requirements for reporting deficiencies and deficiency follow-up. 

The inspector should report the results of each inspection to the inspection coordinator.  
Significant facility condition and safety deficiencies observed should be immediately 
reported to the shift supervisor for appropriate near-term attention. 

If a facility deficiency tagging system is in use, the individual identifying the deficiency 
should attach a deficiency identification tag to the equipment or hang it in the area for non-
equipment deficiencies.  These tags should be removed after the deficiency has been 
corrected or the equipment has been functionally accepted by operations. 

In addition to routine inspections, all personnel should be responsible for the prompt 
identification, correction (if feasible), or documentation of facility condition and 
housekeeping deficiencies during the normal course of their duties. 

13. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the requirements for management involvement. 

a) Discuss the importance of management’s involvement in maintenance. 

Direct observation and immediate feedback by managers, especially managers several levels 
above first-line supervisors, may bolster the craft person’s pride in his/her work.  This can 
result in fewer errors, higher standards, and improved morale.  Managers should motivate 
first-line maintenance supervisors to observe the activities of craft personnel in the field by 
setting an example. 

Frequent tours of the facility assist the maintenance managers to become involved and 
understand the activities taking place in the facilities. 

b) Discuss the role and responsibilities of maintenance managers. 

Managers should be sufficiently involved with facility operations to be technically informed 
and personally familiar with the conditions at the operating facility to ensure the safety of 
DOE nuclear facility operations. 

Managers should visit the facility (including at irregular hours), assess selected activities and 
portions of the facility, and leave a written record of their observations.  Managers should 
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periodically review the maintenance program to verify that intended objectives are 
effectively accomplished and programs are upgraded as needed. 

c) Discuss the guidelines for management involvement, objective results, and 
feedback in relation to a maintenance program. 

Managers should include time in their routine schedules for walking through the facility.  
This time should be directed at improving face-to-face communications and feedback at all 
levels of the maintenance organization. 

 Maintenance management should establish the percentage of time that first-line 
supervisors are expected to spend supervising field work.  The workload should be 
monitored and adjusted to allow first-line supervisors sufficient time to monitor work 
in the field. 

 Facility tours and personnel contacts should also be planned for irregular hours (on 
selected weekends and backshifts) and should cover selected facility areas and 
personnel activities. 

 The results and observations of these tours should be documented and reviewed for 
possible corrective action. 

d) Discuss the elements of a maintenance program evaluation. 

Inspections, audits, reviews, investigations, and self-assessments are necessary for an 
effective maintenance program.  Senior managers should periodically review and assess 
elements of the maintenance program.  These assessments can assist line managers and 
supervisors in identifying and correcting program deficiencies.  An evaluation of each 
maintenance element should be conducted at least every other year and should include inputs 
from managers and supervisors from maintenance and other groups such as operations, 
technical staff, and appropriate corporate departments. 

The evaluation should address the overall effectiveness of the program element.  It should 
address inter-organizational and intra-organizational coordination problems that create work 
delays and reduce productivity.  Areas needing improvement should be assigned for 
corrective action and follow-up.  Examples of elements to be considered in this evaluation 
include the following: 

 Facility equipment and systems  
 The ability of craft personnel to perform high-quality maintenance 
 Maintenance training 
 Procurement activities 
 M&TE 

14. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the requirements of maintenance history and configuration control. 

a) Discuss the importance of maintaining a maintenance history. 

A maintenance history and trending program should be maintained to document data, provide 
historical information for maintenance planning, and support maintenance and performance 
trending of facility systems and components. 
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Maintenance history programs can be used to improve 
 the balance of corrective and preventive maintenance;  
 the planning, scheduling, and coordination of maintenance;  
 the analysis of maintenance problems. 

A maintenance history file can be used by plant management to identify trends that indicate a need 
for corrective action, and by work planners as a reference to assist in the work planning process. 

b) Describe the guidelines for the following elements of a maintenance history 
program development: 
 Equipment identification 
 Data identification 

Equipment Identification 
A maintenance history program should clearly define the systems and equipment that require 
documentation and retention of historical data.  Systems and components that affect safe and 
reliable facility operation should be documented.  Equipment requiring repetitive maintenance 
should also be included in this program.  The following elements should be considered: 

 Equipment unique identification number and name 
 System, manufacturer, model, serial number, and other appropriate name plate data 
 Lubrication data 
 Applicable vendor manuals and drawings 
 Spare parts reference numbers 
 Common equipment cross-references 

The master equipment list could be used effectively to establish this information. 

Data Identification 
The maintenance history program should define the type of data that should be collected and 
recorded to effectively support the use of the program.  Some examples of the data that 
should be included or cross-referenced in the program are listed below: 

 Corrective maintenance records 
 Preventive maintenance records 
 Modification packages 
 Vendor repair information 
 Startup test and other baseline data 
 Surveillance test data 
 Calibration data 
 Applicable industry experience information 

The specific data to be collected should include the following information: 
 Details of the work performed 
 Special equipment and tools used 
 Procedures and drawings needed 
 Spare parts installed 
 Personnel safety and radiation protection requirements 
 Post maintenance testing 
 Information that maybe useful at a later date 
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c) Describe the guidelines for data collection. 

The maintenance history file should be established by the maintenance manager responsible 
for the listed equipment.  Typically, components are grouped by system; however, 
components can be grouped by component types.  All information should be easily 
retrievable by shop supervisors, work planners, and the engineering support group. 

The maintenance history file should contain the following information: 
 Component identification 
 Component description 
 Maintenance record data 
 Diagnostic monitoring data 
 Vendor correspondence 
 Provision for engineering review and analysis 

d) Discuss common uses of a maintenance history. 

Some common uses of a maintenance history are listed below: 
 Failure analysis (provides some of the data needed to support analyzing and trending 

of failures) 
 Conduct of maintenance assessments (provides an input to identify rework for the 

purpose of identifying maintenance program improvements) 
 Preventive maintenance (provides some of the data useful for identifying and 

justifying preventive maintenance program changes) 
 Outages planning (provides some of the data useful for post outage evaluation and as 

a basis for planning the next outage) 
 Post maintenance test planning 
 ALARA program (provides work time data useful for radiological exposure 

evaluation and planning) 
 Budget preparation (provides an input for determining future maintenance needs 

based on experience and a justification for these expenditures) 
 Review of DOE and industry experience, vendor information, and other documents to 

assess plant-specific applicability 
 Conduct of maintenance assessments (provides an input for identifying maintenance 

program improvements) 
 Facility life extension (provides some of the data needed to support extension of plant 

design life) 
 Engineering reviews to determine abnormal trends and initiate corrective actions 
 Work planner reviews to determine similar deficiencies or performance trends when 

preparing work order repair instructions 

e) Describe configuration control and its relationship to the maintenance work 
control process and the maintenance history file. 

The maintenance management program establishes DOE expectations regarding the conduct 
of maintenance activities on various equipment, including repairable or replaceable 
equipment and non-replaceable facility life-limiting equipment, at DOE nuclear and non-
nuclear facilities.  The maintenance activities are designed to provide assurance that the 
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physical configuration is maintained within its design requirements.  SSCs that are important 
to safe operation are subject to a maintenance program to ensure they meet or exceed their 
design requirements throughout their life. 

The configuration management (CM) program has an adjunct program, material condition 
and aging management, that develops analytical methods and testing techniques that can be 
used to meet the requirements of the maintenance program. 

The CM program also interfaces with the maintenance management program through the 
change control and document control elements, which address the control of hardware and 
procedure changes.  Within the maintenance program, the main interface is with the work 
control process, which manages and sequences maintenance activities in the field. Another 
important interface exists between preventive and predictive maintenance activities and the 
performance monitoring function of the assessment element of the CM program. 

f) Discuss the process by which new equipment is incorporated into maintenance 
history. 

For new equipment, the manager responsible for the equipment, should assign an appropriate 
identification number and establish a maintenance history.  The history file should be 
maintained by the standards laboratory. 

15. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of the principles and concepts of natural phenomena hazards and their 
effect on systems and structures. 

a) Discuss the potential impact on systems and structures at defense nuclear 
facilities from the following natural hazards: 
 Flooding 
 Wind 
 Tornado 
 Earthquake and/or other seismic events 
 Fire 
 Lightning 

Performance goals correspond to probabilities of structure or equipment damage due to 
natural phenomena hazards (NPHs); they do not extend to consequences beyond structure or 
equipment damage.  The annual probability of exceedance of SSC damage as a result of 
NPHs (i.e., performance goal) is a combined function of the annual probability of exceedance 
of the event, factors of safety introduced by the design/evaluation procedures, and other 
sources of conservatism.  These criteria specify hazard annual probabilities of exceedance, 
response evaluation methods, and permissible behavior criteria for each NPH and for each 
performance category such that desired performance goals are achieved for either design or 
evaluation.  The ratio of the hazard annual probability of exceedance and the performance 
goal annual probability of exceedance is called the risk reduction ratio (RR).  This ratio 
establishes the level of conservatism to be employed in the design or evaluation process.  For 
example, if the performance goal and hazard annual probabilities are the same (RR = 1), the 
design or evaluation approach should introduce no conservatism.  However, if conservative 
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design or evaluation approaches are employed, the hazard annual probability of exceedance 
can be larger (i.e., more frequent) than the performance goal annual probability (RR > 1).  In 
the criteria, the hazard probability and the conservatism in the design/evaluation method are 
not the same for earthquake, wind, and flood hazards.  However, the accumulated effect of 
each step in the design/evaluation process is to aim at the performance goal probability 
values that are applicable to each NPH separately. 

b) Briefly describe the safety measures and design features commonly used as 
safeguards against natural hazards. 

The natural phenomena hazard (NPH) standard, developed from University of California 
Radiation Laboratory (UCRL) UCRL-15910, provides criteria for design of new SSCs and for 
evaluation, modification, or upgrade of existing SSCs so that DOE facilities safely withstand 
the effects of NPHs such as earthquakes, extreme winds, and flooding. 

DOE-STD-1020 provides consistent criteria for all DOE sites across the United States.  
These criteria are provided as the means of implementing DOE O 420.1 and the associated 
guides, and Executive Orders 12699 and 12941 for earthquakes. 

The design and evaluation criteria presented in this document provide relatively 
straightforward procedures to evaluate, modify, or upgrade existing facilities or to design 
new facilities for the effects of NPHs.  The intent is to control the level of conservatism in 
the design/evaluation process such that (1) the hazards are treated consistently, and (2) the 
level of conservatism is appropriate for structure, system, and component characteristics 
related to safety, environmental protection, importance, and cost.  The requirements for each 
hazard are presented in chapters of the guide.  Terminology, guidelines, and commentary 
material are included in appendices which follow the requirement chapters. 

Prior to applying these criteria, SSCs will have been placed in one of five performance 
categories (PCs) ranging from PC-0 to PC-4.  No special considerations for NPHs are needed 
for PC-0; therefore, no guidance is provided.  Different criteria are provided for the 
remaining four performance categories, each with a specified performance goal.  Design and 
evaluation criteria aimed at target probabilistic performance goals require probabilistic NPH 
assessments.  NPH loads are developed from such assessments by specifying natural 
phenomena hazard mean annual probabilities of exceedance.  Performance goals may then be 
achieved by using the resulting loads combined with deterministic design and evaluation 
procedures that provide a consistent and appropriate level of conservatism.  Design/
evaluation procedures conform closely to industry practices using national consensus codes 
and standards so that the procedures will be easily understood by most engineers.  Structures, 
systems, and components comprising a DOE facility are to be assigned to a performance 
category utilizing the approach described in DOE G 420.1-2 and the performance 
categorization standard.  These design and evaluation criteria are the specific provisions to be 
followed such that the performance goal associated with the performance category of the 
SSC under consideration is achieved. 



 

 
52  

16. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of DOE’s requirements for facility maintenance management as outlined in 
DOE O 433.1, Maintenance Management Program for DOE Nuclear Facilities. 

a) Explain DOE’s role in the oversight of contractor maintenance operations. 

The responsibilities of all DOE elements are delineated in section 9 of DOE M 411.1-1B, 
Safety Management Functions, Responsibilities, and Authorities Manual.  These 
responsibilities include 

 ensuring that sufficient resources are budgeted in a timely manner to accomplish the 
maintenance program’s objective of providing DOE with the highest confidence in 
the reliable performance of mission-critical safety SSCs through proactive 
maintenance practices; 

 ensuring that a cost-effective and efficient maintenance program is developed and 
implemented for all DOE nuclear facilities consistent with DOE’s mission, safety and 
health, reliability, quality, and environmental protection objectives; 

 ensuring that the responsibility, authority, and accountability for maintenance are 
clearly defined, appropriately assigned, and executed; 

 ensuring that DOE operational awareness review and analysis capability exists for 
evaluation of maintenance program performance and effectiveness; 

 ensuring that where maintenance requirements or accepted maintenance standards 
cannot be met, such instances are appropriately documented and acknowledged by 
DOE field elements, including the granting of exemptions by DOE, as appropriate, 
when requested; 

 ensuring that the requirements and standards for maintenance of nuclear facilities are 
incorporated into contracts and subcontracts, including support services contracts, as 
appropriate. 

b) Explain the intent of DOE O 433.1, Maintenance Management Program. 

The intent of DOE O 433.1 is to define the program for the management of cost-effective 
maintenance of DOE nuclear facilities.  Guidance for compliance with this Order is 
contained in DOE G 433.1-1, Nuclear Facility Maintenance Management Program Guide for 
use with DOE O 433.1, which references federal regulations, DOE directives, and industry 
best practices using a graded approach to clarify requirements and guidance for maintaining 
DOE-owned Government property. 

c) Discuss the Department’s policy and objectives for maintenance management. 

DOE O 433.1, Maintenance Management Program for DOE Nuclear Facilities, requires DOE 
contractors to develop and implement a maintenance management program for each nuclear 
facility under DOE cognizance.   

DOE O 433.1 further requires that each DOE contractor develop a maintenance 
implementation plan (MIP) defining the safety SSCs in the nuclear facility.  Functional areas 
within the Integrated Safety Management System (ISMS) program and life-cycle asset 
management that overlap with functional areas within 10 CFR 830, subpart A,  
29 CFR 1910.119, 48 CFR 45.509, DOE 5400.5, Radiation Protection of the Public and the 
Environment, and 10 CFR 835 are intended to be complementary to one another, and not 
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duplicative efforts.  Similar relationships exist with other nuclear safety requirements, such 
as conduct of operations and quality assurance.  It is important to recognize that these 
complementary areas should not be developed and implemented as independent programs, 
but should be developed in concert with each other to ensure harmonious integration. 

The basic requirements of DOE O 433.1 are to develop and implement a maintenance 
program for safety SSCs using a graded approach.  The criteria for acceptability of the 
maintenance program are (1) that the provisions are sufficient to provide reasonable 
assurance that the facility safety SSCs are capable of fulfilling their intended function as 
identified in the documented safety analysis (DSA), and (2) that the maintenance program 
includes the safety SSCs identified in the DSA. 

d) Describe responsibilities and authorities for maintenance management programs. 

Refer to element “a” of this competency for responsibilities and authorities. 

e) Describe the purpose, scope, and requirements of Maintenance Implementation 
Plans (MIPs). 

A nuclear facility maintenance management program must contain a DOE-approved MIP 
that addresses the following elements using a graded approach. 

 SSCs included in the program 
 Periodic inspections of SSCs and equipment required to determine whether 

degradation or technical obsolescence threatens performance and/or safety 
 Management systems used to control maintenance activities associated with the 

defined SSCs (these include work control, post-maintenance testing, material 
procurement and handling, and control and calibration of test equipment) 

 Assignment of roles and responsibilities and appropriate maintenance-related training 
and qualification requirements 

 Interfaces between the maintenance organization and other organizations  
(e.g., operations, engineering, quality, training, industrial health) 

 The configuration management process established to ensure the integrity of the 
identified SSCs using a graded approach 

 The prioritization process used to properly emphasize safety requirements, the 
maintenance backlog, system availability, and requirements for those infrastructure 
elements identified as part of the nuclear facility safety basis 

 The process for feedback and improvement established to provide relevant 
information regarding operations, maintenance, and assessment efforts 

 The systems engineer program established for the management of vital safety systems 
that is consistent with DOE O 420.1A and designates a system engineer with the requisite 
knowledge of the system safety design basis and operating limits from the safety 
analysis who has the lead responsibility for the configuration management of design 

 An accurate maintenance history that compiles maintenance, resource, and cost data 
in a system which is retrievable and capable of entering required-maintenance costs, 
actual maintenance costs, and availability data and failure rates for mission-critical 
and safety SSCs into the DOE Facility Information Management System 
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f) Describe the provisions to allow nuclear facility program elements to include 
nonnuclear equipment. 

DOE nuclear facility maintenance programs may include facility-related non-nuclear 
equipment provided the MIP clearly identifies all equipment (or systems) and distinguishes 
those non-nuclear equipment/systems. 

g) Discuss the requirements for the control of Management & Operating (M&O) 
contractor and subcontractor personnel. 

Non-facility contractor and sub-contractor personnel who perform maintenance or modifications on 
facility systems should be trained and qualified for the work they are to perform.  These personnel 
should also receive general employee training and specific training in appropriate facility 
administration, safety, quality control, and radiation protection procedures and practices. Adequate 
time should be provided for this training.  Recognition should be given to individual needs and 
previous training experience.  Experienced personnel may be allowed to bypass training by 
providing proficiency through examination and demonstration.  Non-facility contractor and 
subcontractor personnel who are not fully trained and qualified for the job to be performed should 
be continually supervised by qualified personnel.  Non-facility contractor and sub-contractor 
personnel should perform maintenance under the same controls as, and to the same high work 
standards expected of, facility maintenance personnel.  Non-facility contractor and sub-contractor 
managers and supervisors should be held accountable for the work performance of their personnel. 

Facility supervisors should review the work of these personnel during preparation for work, 
at the job site, and during post maintenance testing and acceptance inspections to the extent 
needed to enforce these requirements. 

Use of sub-contractor personnel to perform routine facility maintenance should not be relied 
upon to the extent that it deters the development of permanent staff expertise. 

h) Describe the relationship between 10 CFR 830.120, DOE Order 5700.6C Chg 1,  
DOE O 414.1C, Quality Assurance, and DOE O 433.1, Maintenance Management 
Program for DOE Nuclear Facilities, in relation to work processes and 
maintenance activities. 

Title 10 CFR 830, Nuclear Safety Management, governs the conduct of DOE management 
and operating contractors and other persons at DOE nuclear facilities.  Subpart A, section 
120, deals with quality assurance and requires that a quality assurance plan (QAP) be 
developed, implemented, and maintained.  The performance section requires work to be 
performed to establish technical standards and administrative controls using approved 
instructions, procedures, or other appropriate means.  Items shall be maintained to prevent 
their damage, loss, or deterioration.  Equipment used for process monitoring or data 
collection shall be calibrated and maintained. 

i) Describe the relationship between DOE O 430.1B, Real Property Asset 
Management, and DOE O 433.1, Maintenance Management Program for DOE 
Nuclear Facilities, in relation to condition assessment surveys. 
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The Condition Assessment Survey (CAS) addressed in DOE O 430.1B is used to identify 
deficiencies in site assets.  The CAS can be used to meet the needs of the facility inspection 
requirements of DOE O 433.1. 

j) Describe the relationship between DOE Order 4320.1B Chg 1, Site Development 
Planning, and DOE Order 433.1, Maintenance Management Program for DOE 
Nuclear Facilities. 

Note: DOE Order 4320.1B has been canceled. 

Several maintenance management program areas are directly related to site development 
planning.  Requirements addressed in the maintenance management program have a direct 
impact on mission requirements, utility support, building and structure condition, goals to 
reduce maintenance costs, and modifications.  This information is included in the technical 
site information plan for analysis.  This information is then utilized to prepare a master site 
development plan. 

k) Describe the relationship between DOE Order 4330.2D, In-House Energy 
Management, and DOE O 433.1, Maintenance Management Program. 

Note: DOE Order 4330.2D was replaced by DOE O 430.2A. 

When developing and/or evaluating maintenance management programs identified in 
Maintenance Management Program (DOE Order 4330.4B), consideration should be given to 
energy conservation.  Departmental Energy and Utilities Management (DOE O 430.2A) 
recognizes the following areas related to maintenance activities for evaluation: vehicle 
utilization, building modifications, tasks involving thermal insulation, steam trap preventive 
maintenance, new equipment procurement, and training of personnel on energy awareness. 

l) Describe maintenance backlog work and identify criteria used to establish a 
proper magnitude of maintenance backlog. 

The criteria used to establish a proper magnitude of maintenance backlog includes the following: 
 The maintenance backlog is measured in estimated work-hours and the number of 

work requests. This is used to adjust staffing, as required. 
 The maintenance backlog is monitored to ensure that proper priority is given to 

facility conditions important to safety, environment, and facility mission. 
 Deferred critical facility maintenance work is documented and justified in writing by 

management. 
 Backlog is managed on the basis of prioritization. 
 Budget and staffing levels are evaluated against both the planned maintenance and the 

amount of work in the backlog. 

m) Discuss the graded approach process by which Department line management 
determines an appropriate level of coverage by facility maintenance management 
personnel.  Include in this discussion factors that may influence the level of coverage. 
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The level of analysis, documentation, and actions necessary to comply with a requirement in 
the Order are commensurate with 

 the relative importance to safety, safeguards, and security; 
 the magnitude of any hazard involved; 
 the stage of the facility’s life cycle; 
 the programmatic mission of the facility; 
 the particular characteristics of the facility; 
 any other relevant factor. 

17. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of the requirements for a training and qualification program as identified 
in the following Department of Energy (DOE) Orders: 

 DOE Order 5480.20A, Personnel Selection, Qualification, and Training 
Requirements for DOE Nuclear Facilities 

 DOE O 433.1, Maintenance Management Program for DOE Nuclear Facilities 

a) Discuss the meaning of qualification and its importance to maintenance personnel. 

A maintenance training and qualification program should be implemented to develop and 
maintain the knowledge and skills needed by maintenance personnel to perform maintenance 
activities effectively.  The program should be designed so that the maximum potential of 
maintenance personnel is fulfilled. 

b) Describe the purpose and scope of DOE Order 5480.20A, Personnel Selection, 
Qualification, and Training Requirements for DOE Nuclear Facilities. 

The purpose of DOE Order 5480.20A is to establish selection, qualification, and training 
requirements for M&O contractor personnel involved in the operation, maintenance, and 
technical support of DOE/NNSA category A and B reactors and non-reactor nuclear facilities. 

c) Discuss why certain skills or proficiencies should be demonstrated periodically 
by maintenance personnel. 

Technicians and maintenance personnel are principally involved in calibration, inspection, 
troubleshooting, testing, maintenance, and radiation protection activities at the facility.  
Maintenance personnel perform maintenance and repair on mechanical and electrical equipment. 

All maintenance personnel should be qualified to perform the tasks associated with their 
specialty, or should work under the direct supervision of personnel qualified to perform the 
activity or task. 

Training on engineered safety features as identified in the facility DSA should be conducted 
for personnel who perform work on those systems/components.  Included in this category are 
systems having a direct impact on the safe operation of the facility.  Examples of engineered 
safety feature systems are emergency core cooling systems, instrumentation systems that 
provide protective functions, emergency electrical power distribution systems, and other 
systems whose failure could have an adverse effect on the environment or the health and 
safety of the public. 
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System training shall, at a minimum, include the following elements: 
 The purpose of the system 
 A general description of the system, including major components, its relationship to 

other systems, and all safety implications associated with working on the system 
 Related industry and facility-specific experience 

d) Using DOE Order 5480.20A, Personnel Selection, Qualification, and Training 
Requirements for DOE Nuclear Facilities as a reference, describe the general 
requirements to which an M&O contractor is held at category 1, 2, and 3 facilities 
in the following areas: 
 Qualification and certification of maintenance personnel 
 Training and qualification of sub-contractors 
 Continuing training and requalification of maintenance personnel 
 Exceptions and alternatives to requirements of DOE Order 5480.20A for 

maintenance personnel 
 Maintenance personnel selection 

Qualification and Certification of Maintenance Personnel 
Qualification and certification programs should be reviewed by contractor facility 
management and should be kept up to date to reflect changes to the facility, DSAs, Technical 
Safety Requirements (TSRs), procedures, regulations, and applicable industry operating 
experience.  The concept of training personnel as a team, stressing team communications and 
interaction, should be used where job functions require team solutions and activities.  For 
example, many facility normal and abnormal operations require interaction and coordination 
of duties among the operating personnel.  In cases such as these, team training is necessary. 

Training and Qualification of Sub-Contractors 
Subcontractor personnel should meet the qualification requirements for the job function to be 
performed.  In addition, the operating organization should ensure that subcontractor and 
temporary personnel who perform specialized activities (e.g., radiation protection, 
maintenance, in-service inspection, radiography, and welding) are qualified to perform their 
assigned tasks.  Personnel should be considered adequately qualified with proper 
documentation of at least one of the following: 

 The satisfactory result of an audit of subcontractor records that relate to qualification 
of the subcontractor personnel being considered for assignment by the operating 
organization 

 The operating organization’s previous verification (within 2 years) of the ability of 
the subcontractor employee to perform assigned tasks safely and efficiently 

 Successful completion by the subcontractor employee of those segments of the 
operating organization’s qualification program that are considered pertinent to 
accomplishment of the task to be performed 

For subcontractor personnel who do not meet the requirements, work activities on engineered 
safety features as identified in the facility DSA should be supervised by a person who meets 
the qualification criteria established by the operating organization for conduct of the 
activities. 
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Continuing Training and Requalification of Maintenance Personnel 
Continuing training programs should be established to maintain and enhance the knowledge 
and skills of maintenance personnel who perform functions associated with engineered safety 
features as identified in the facility DSA.  Management should develop continuing training 
programs that improve the knowledge and skills of operating organization personnel. 

These programs should be structured commensurate with specific position needs, and should 
be administered on a cycle not to exceed two years.  Continuing training should include, at a 
minimum, training in significant facility system and component changes, applicable 
procedure changes, applicable industry operating experience, selected fundamentals with 
emphasis on seldom used knowledge and skills necessary to ensure safety, and other training 
as needed to correct identified performance problems. 

Periodic examinations (written and oral examinations, operational evaluations, performance 
demonstrations, as applicable to the position) should be administered and documented 
throughout the cycle on material included in the operator training programs (for operators 
and their immediate supervisors).  Periodic examinations (written and/or performance 
demonstrations) of other members of the operating organization (i.e., maintenance personnel, 
technicians, technical staff) are also appropriate in some areas during the continuing training 
program. 

Continuing training programs for certified operations personnel shall consist of preplanned 
classroom-type training, on-the-job training, and operational evaluations on a regular and 
continuing basis.  Continuing training programs for certified operators and certified 
supervisors should include, at a minimum, the following as related to job performance: 

 Training and examination covering abnormal facility procedures and emergencies 
that is required at least annually for maintenance personnel 

 Drills conducted in the facility or on a simulator to enable personnel and operating 
teams to maintain their ability to respond to abnormal or accident situations (Training 
drills conducted in the facility should not lead to or have the potential for safety concerns.) 

 Instruction in the use of facility systems to control or mitigate accidents which 
includes classroom-type training and training conducted in the facility 

 Training, as applicable to the position, in the following subjects where examinations 
and experience (industry and facility-specific) or other evidence indicate that 
additional emphasis in scope and depth of coverage is needed 
o theory and principles of facility operation 
o general and specific facility operating characteristics 
o facility instrumentation and control 
o facility protection systems 
o engineered safety features 
o normal, abnormal, and emergency procedures 
o radiation control and safety 
o TSRs 

Personnel who are responsible for developing and delivering training may be excused from 
continuing training for the area of primary administrative responsibility.  For example, an 
individual who prepares, administers, and grades a written examination need not take the 
examination. 
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Exceptions and Alternatives to Requirements of DOE Order 5480.20A for Maintenance 
Personnel 
The initial training programs that are described in this Order were developed for persons 
assumed to have the entry-level knowledge and skills required of the positions they would fill 
on the basis of meeting the education and experience requirements contained in this Order.  
Some candidates may already possess the knowledge and skills necessary for certain job 
requirements, and may be excepted from certain areas of training programs on the basis of 
prior education, experience, training, and/or testing.  Testing (i.e., performance 
demonstrations, written examinations, oral examinations) is the preferred method for 
excepting persons from specific areas of training.   

In all cases, the requisite examinations to establish qualification/certification should be 
completed. 

The operating organization should establish an administrative procedure that describes the 
methods used to administer and document exceptions to initial training program 
requirements.  The name of the person and the specific subject for which the exception is 
requested, along with justification for the exception, should be included as part of the 
documentation.  In all cases, the operating organization should ensure that sufficient facility-
specific instruction is provided to enable the candidate to perform job requirements.  The 
operating organization should submit the procedure for granting exceptions to the site 
manager for approval. 

Personnel placed in the training program who have satisfactorily completed training 
programs comparable in content and in performance standards may be released (excepted) 
from portions of training on an individual case basis.  Exception from training should be 
based on a review of previous training records (i.e., transcripts), personal interviews, and on 
examinations that are based on the objectives stated for the training program. 

Exceptions from qualification or certification requirements may be approved by contractor 
management after approval of the exception procedure by the Site manager. 

Persons who believe that they have knowledge or skills equivalent to that which is addressed 
by the training may challenge the requirement to attend individual portions of the training 
program.  In situations such as these, examinations (written or performance) may be 
administered by the operating contractor.  If challenge examinations are administered, they 
shall be sufficiently comprehensive to adequately test the learning objective(s) that are stated 
in the training program.  The use of challenge tests is not considered taking an exception to 
the training and, as such, challenge tests are excluded from the requirements for exceptions.  
Accordingly, they do not need to be approved on a case-by-case basis. 

Maintenance Personnel Selection 
The operating contractor shall establish a process for selection and assignment of 
maintenance personnel.  This process should consider factors such as background, 
experience, and education, and should be based on the ability of the person to meet job 
performance requirements.  Selection of maintenance personnel may involve a selection test. 
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If an individual does not meet the experience requirements of this Order, consideration may 
be given to the collective experience of the operating organization.  Individuals who do not 
meet the experience requirements for a position may be assigned to that position provided the 
overall operating organization is considered balanced and strong and that DOE approval is 
obtained on a case-by-case basis. 

e) Using DOE Order 5480.20A, Personnel Selection, Qualification, and Training 
Requirements for DOE Nuclear Facilities as a reference, state the entry level 
requirements for various facility positions. 

Entry level requirements for maintenance personnel include education at the journeyman 
level and 3 years of related maintenance experience. 

f) Describe the purpose and scope of chapter II, section 3, of DOE O 433.1, Training 
and Qualification of Maintenance Personnel. 

Note:  This competency actually refers to chapter II, section 3, of DOE Order 4330.4B, which 
was replaced by DOE O 433.1.  There is no section on training and qualification of maintenance 
personnel in DOE O 433.1.  The following information is from DOE Order 4330.4B. 

A maintenance training and qualification program should be implemented to develop and 
maintain the knowledge and skills needed by maintenance personnel to effectively perform 
maintenance activities.  The program should be designed so that the maximum potential of 
maintenance personnel is fulfilled. 

Section 3 of DOE Order 4330.4B describes the implementation of training and qualification 
programs for maintenance personnel.  Guidance is also provided for training program 
evaluation and record keeping.  The maintenance manager and supervisors should be directly 
involved in training maintenance personnel.  This involvement should, at a minimum, 
include close coordination with the contractor training organization to establish and maintain 
course content and emphasis, determine and support training schedules, accomplish on-the-
job training (OJT), and provide feedback to adjust course content and emphasis, as necessary. 

g) Discuss the responsibility of the maintenance organization in the training and 
qualification of their personnel. 

The maintenance manager and supervisors should be directly involved in training 
maintenance personnel.  This involvement should, at a minimum, include close coordination 
with the contractor training organization to establish and maintain course content and 
emphasis, determine and support training schedules, accomplish OJT, and provide feedback 
to adjust course content and emphasis, as necessary. 

h) Discuss the requirements of Chapter II, Section 3, DOE O 433.1, Training and 
Qualification of Maintenance Personnel, regarding training facilities. 

Note:  This competency actually refers to chapter II, section 3, of DOE Order 4330.4B, which 
was replaced by DOE O 433.1.  There is no section on training and qualification of maintenance 
personnel in DOE O 433.1.  The following information is from DOE Order 4330.4B. 
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Facilities to support maintenance training are a key consideration in obtaining safe, efficient, 
and high-quality maintenance.  The maintenance manager should be involved in the construction 
of new maintenance training facilities and renovations to existing facilities.  The maintenance 
training program should be used as the basis for determining the space and equipment needed 
for training facilities.  Considerations for determining facility and equipment needs should 
include the following: 

 Training class size 
 Type of training (e.g., classroom, laboratory, on-the-job training) 
 Use of mockups 
 Environmental controls 
 Services (e.g., electricity, air, water, and gas) 
 Training equipment (e.g., lecture boards, projectors and screens, and simulators) 
 Equipment similar to that installed in the facility for practical training 

i) Describe the elements of an effective on-the-job training program. 

OJT is practical hands-on training in which employees achieve learning objectives through 
training conducted in the job environment.  OJT is a formal part of the maintenance training 
program.  This aspect of an individual’s training is normally conducted in the facility as part 
of day-to-day work activities.  Accordingly, maintenance department supervisors and 
selected experienced craft personnel are directly involved in OJT.  Some key elements of 
OJT are listed below. 

OJT Program Adherence 
OJT should be conducted in accordance with formally defined training programs that 
specifically identify items the trainee must accomplish.  Knowledge requirements for each 
item, as well as what the trainee must do (perform, simulate, observe, or discuss), should be 
defined.  The trainer and the trainee should understand what is required for each training item. 

OJT Trainer Qualification 
OJT should be conducted by personnel who have successfully qualified as OJT trainers.  
Personnel with maintenance experience in the training department, as well as personnel in the 
maintenance department itself, may be used as OJT trainers.  These trainers should have 
good verbal communication skills and technical knowledge, and should have the ability to 
effectively provide trainees with hands-on experience. 

Trainee Supervision and Control 
When trainees perform maintenance on installed equipment, a qualified OJT instructor 
should observe the work so that the trainee properly accomplishes the activity and 
understands how to avoid errors that could affect personnel safety or adversely impact the 
facility.  Prior to performing maintenance on equipment, trainees should discuss the 
procedure with the OJT trainer and talk through required actions by pointing to the control 
switch, valve, breaker, or other components that will be manipulated.  The results of incorrect 
actions should be discussed, particularly if they would result in a plant transient such as an 
equipment trip.  The trainee should also demonstrate industrial safety and radiological 
protection aspects of the job (e.g., the equipment to be maintained is properly tagged and 
isolated, and a radiation work permit is used).  The trainer should review any information 
recorded by the trainee on official work and data sheets, and should stress to the trainee the 
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importance of maintaining accurate training and facility records.  In addition, the instructor 
should discuss with the trainee out-of-specification values and their consequences and the 
required reporting of such issues. 

Number of Trainees 
To determine the number of trainees allowed to simultaneously participate in any particular 
training evolution, the trainer should consider training effectiveness and the effect on the 
equipment being maintained.  Limiting the trainee/trainer ratio will help each trainee receive 
the most effective instruction and will help ensure that the trainer is not distracted by having 
too many trainees at once.  For example, a trainer may be able to handle several trainees for 
disassembly and assembly of a pump or motor, or a practical demonstration on stainless steel 
tube fitting.  However, it may be prudent to have only one trainee for work involving a live, 
high-voltage circuit or when conducting a reactor protection system surveillance test. 

Trainee Conduct of Maintenance 
The maintenance manager should establish a policy that allows trainees to independently 
perform maintenance only on equipment for which they are qualified.  This policy should 
specify how supervisors are to ensure that a trainee has completed needed training requirements 
before being assigned to independently perform a task on that equipment.  The need to make 
progress in training should be considered when scheduling maintenance tasks for the trainee. 

j) Discuss the maintenance manager’s responsibilities in the approval, 
effectiveness, and feedback cycles of the maintenance training program. 

The maintenance manager should be directly involved in approving and periodically 
reviewing the maintenance training program.  The performance of maintenance personnel 
should be monitored to identify initial and continuing training program enhancements and 
emphasis.  Feedback on the trainee’s perception of and suggestions for improving the 
training program should be obtained.  Any performance trends that indicate maintenance 
knowledge or skills needing improvement should be considered during the review of the 
maintenance training programs.  Changes to the training programs by the training 
organization should include recommendations from the maintenance manager. 

18. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of the facility maintenance management-related sections and/or 
requirements of the following related DOE Orders: 

 DOE O 430.1B, Real Property Asset Management 
 DOE Order 5480.4 Chg 4, Environmental Protection, Safety, and Health 

Protection Standards 
 DOE Order 5480.10, Contractor Industrial Hygiene Program 
 DOE Order 5480.11, Radiation Protection for Occupational Workers 
 DOE Order 5483.1A, Occupational Safety and Health Program for DOE 

Contractor Employees at Government-Owned Contractor-Operated Facilities 
 DOE Order 6430.1A, General Design Criteria 
 DOE O 440.1A, Worker Protection Management for DOE Federal and 

Contractor Employees 
 DOE G 440.1-6, Implementation Guide for Use with Suspect/Counterfeit Items 

Requirements of DOE O 440.1 
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a) Describe the purpose, scope, and application of the requirements detailed in the 
listed Orders. 

DOE O 430.1B, Real Property Asset Management 
The objective of this Order is to establish a corporate, holistic, and performance-based 
approach to real property life-cycle asset management that links real property asset planning, 
programming, budgeting, and evaluation to program mission projections and performance 
outcomes.  To accomplish the objective, this Order identifies requirements and establishes 
reporting mechanisms and responsibilities for real property asset management.  This Order 
implements DOE P 580.1, Management Policy for Planning, Programming, Budgeting, 
Operation, Maintenance, and Disposal of Real Property, dated May 20, 2002. 

DOE Order 5480.4 Chg 4, Environmental Protection, Safety, and Health Protection Standards 
The purpose of this Order is to specify and provide requirements for the application of the 
mandatory environmental protection, safety, and health standards applicable to all DOE and 
DOE contractor operations, to provide a listing of reference environment, safety, and health 
(ES&H) standards, and to identify the sources of the mandatory and reference ES&H standards. 

The provisions of this Order apply to all Departmental elements and contractors performing 
work for the Department as provided by law and/or contract and as implemented by the 
appropriate contracting officer. 

This Order should be followed during facility design, construction, operation, modification, 
and decommissioning.  Facilities covered by this Order include those owned, leased, or 
otherwise controlled by the DOE or leased by DOE contractors for use in work for the DOE, 
and include those of either a permanent or temporary nature (e.g., trailers, rented spaces, and 
field sites).  Specifically, this Order is applicable in all situations where, under the 
contractual arrangements for the work to be performed, DOE has authority to establish and 
enforce environmental protection, safety, and health protection program requirements. 

DOE Order 5480.10, Contractor Industrial Hygiene Program 
This Order was canceled by DOE O 440.1. 

DOE Order 5480.11, Radiation Protection for Occupational Workers 
This Order was canceled. 

DOE Order 5483.1A, Occupational Safety and Health Program for DOE Contractor 
Employees at Government-Owned Contractor-Operated Facilities 
This Order was canceled by DOE O 440.1. 

DOE Order 6430.1A, General Design Criteria 
This Order was canceled. 

DOE O 440.1A, Worker Protection Management for DOE Federal and Contractor Employees 
The objective of this Order is to establish the framework for an effective worker protection 
program that will reduce or prevent injuries, illnesses, and accidental losses by providing 
DOE federal and contractor workers with a safe and healthful workplace. 
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DOE G 440.1-6, Implementation Guide for Use with Suspect/Counterfeit Items Requirements 
of DOE O 440.1 
This guide was canceled. 

b) Discuss the impact and/or relationship of the Orders listed to the facility 
maintenance management functional area. 

DOE O 430.1B, Real Property Asset Management 
Real property assets should be maintained in a manner that promotes operational safety, 
worker health, environmental protection and compliance, property preservation, and cost-
effectiveness while meeting the program missions.  This requires a balanced approach that 
not only sustains the assets, but also provides for their recapitalization. 

Sustainment consists of maintenance and repair activities necessary to keep the inventory of 
facilities in good working order.  Sustainment includes regularly scheduled maintenance and 
anticipated major repairs or replacement of components that occur periodically over the 
expected service life of the facilities.   

DOE Order 5480.4 Chg 4, Environmental Protection, Safety, and Health Protection Standards 
The hardware-oriented reactor safety and nuclear facility safety standards specified in this 
Order are applicable to DOE-owned nuclear reactors and facilities for all new construction of 
nuclear reactors and facilities, or during nuclear reactor and nuclear facility modifications or 
repairs to safety or safety-related structures or components when the standard would be 
compatible with existing SSCs and would increase the level of safety.   

DOE O 440.1A, Worker Protection Management for DOE Federal and Contractor Employees 
This Order includes the following requirements that impact maintenance: 

 Reviews must be conducted of safety and health programs developed for site 
maintenance and operational activities to determine their applicability and cost 
effectiveness on construction projects. 

 Procedures must be established for storage, handling, cleaning, and maintenance of 
firearms and associated ammunition. 

 Documentation, traceability, and accountability should be maintained for each 
pressure vessel or system, including descriptions of the design, pressure, testing, 
operation, repair, and maintenance. 

 Requirements for motor vehicle maintenance and inspection must be developed. 
 Control must be maintained over the introduction and use of S/CIs through design, 

procurement, and inspection/maintenance. 
 Routine maintenance cycles and/or inspection activities for non-safety systems should 

include provisions for the identification of S/CIs. 

19. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the following maintenance management-related Department of Energy 
Technical Standard and Maintenance Management Program Guide: 

 DOE-STD-1150-2002, Quality Assurance Functional Area Qualification Standard 
 DOE G 433.1-1, Nuclear Facility Maintenance Management Program Guide for 

Use with DOE O 433.1 



 

 
65  

a) Describe the purpose, scope, and application of the requirements detailed in the 
listed technical standard and guide. 

DOE-STD-1150-2002, Quality Assurance Functional Area Qualification Standard 
This technical standard is not related to maintenance management.  Disregard this competency. 

DOE G 433.1-1, Nuclear Facility Maintenance Management Program Guide for Use with 
DOE O 433.1 
This guide describes a maintenance management program that would be acceptable to DOE 
for meeting the requirements of DOE O 433.1.  An acceptable maintenance management 
program may be based on existing maintenance programs or on the development of new 
corrective, preventive, and predictive maintenance programs.  This document brings together 
in one place the guidance for existing nuclear facility maintenance management program 
elements that previously resided in separate DOE technical standards.  It replaces 15 DOE 
technical standards relevant to maintenance at DOE nuclear facilities and provides guidance 
to preserve the designed-in capability of SSCs important to nuclear safety and protection of 
the environment in accordance with laws, regulations, or DOE directives. 

b) Discuss the impact and/or relationship of the listed technical standard and guide 
to the facility maintenance management functional area. 

Refer to element “a” of this competency for information regarding the relationship of DOE  
G 433.1-1 to the facility maintenance management functional area. 

20. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of DOE Order 231.1A, Environment, Safety, and Health Reporting. 

a) State the purpose of DOE Manual 231.1-2, Occurrence Reporting and Processing 
of Operations Information. 

This manual provides detailed requirements to supplement DOE O 231.1A, Environment, 
Safety, and Health Reporting, dated August 19, 2003.   

b) Define the following terms: 
 Event 
 Condition 
 Facility 
 Notification report 
 Occurrence report 
 Reportable occurrence 

Event 
An event is something significant and real-time that happens (e.g., pipe break, valve failure, 
loss of power, environmental spill, earthquake, tornado, flood). 

Condition 
A condition is any as-found state, whether or not resulting from an event, that may have 
adverse safety, health, quality assurance, operational, or environmental implications.  A 
condition is usually programmatic in nature; for example, errors in analysis or calculation, 



 

 
66  

anomalies associated with design or performance, or items indicating a weakness in the 
management process. 

Facility 
Facility refers to any equipment, structure, system, process, or activity that fulfills a specific 
purpose.  Examples include accelerators, storage areas, fusion research devices, nuclear 
reactors, production or processing plants, coal conversion plants, magnetohydrodynamic 
experiments, windmills, radioactive waste disposal systems and burial grounds, environmental 
restoration activities, testing laboratories, research laboratories, transportation activities, and 
accommodations for analytical examinations of irradiated and unirradiated components. 

Notification Report 
A notification report is the initial documented report, to the Department, of an event or 
condition that meets the reporting criteria defined in DOE M 231.1-2. 

Occurrence Report 
An occurrence report is a documented evaluation of an event or condition that is prepared in 
sufficient detail to enable the reader to assess its significance, consequences, or implications and to 
evaluate the actions being proposed or employed to correct the condition or to avoid recurrence. 

Reportable Occurrence 
A reportable occurrence is an occurrence to be reported in accordance with the criteria 
defined in DOE M 231.1-2. 

c) Discuss the Department’s policy regarding the reporting of occurrences as 
outlined in DOE Manual 231.1-2, Occurrence Reporting and Processing of 
Operations Information. 

It is DOE policy to ensure that the Office of the Secretary and both DOE and DOE contractor 
line management are kept fully informed on a timely basis of events that could adversely 
affect national security or the safeguards and security interests of DOE, the health and safety 
of the public or the workers, the environment, the intended purpose of DOE facilities, or the 
credibility of the Department.  The following objectives are established in support of this policy: 

 To establish and maintain a system for reporting operations information related to 
DOE-owned or DOE-operated facilities and for processing that information to 
identify the root causes of occurrences and provide for appropriate corrective action 

 To perform the following tasks 
o timely identification, categorization, notification, and reporting to DOE 

management of reportable occurrences at DOE-owned or DOE-operated facilities 
o review of reportable occurrences to assess the significance, root causes, generic 

implications, and the need for corrective actions 
o timely evaluation and implementation of appropriate corrective actions 
o dissemination of occurrence reports to DOE operations and facilities to prevent 

similar occurrences 
o maintenance of a central DOE system for reporting, processing, and retrieving 

unclassified occurrence reports 
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d) State the different categories of reportable occurrences and discuss each. 

Operational Emergencies 
Occurrences that are operational emergencies are the most serious occurrences and require an 
increased alert status for onsite personnel and, in specified cases, for offsite authorities. 

Significance Category 1  
Occurrences in significance category 1 are those that are not operational emergencies and 
that have a significant impact on safe facility operations, worker or public safety and health, 
regulatory compliance, or public/business interests. 

Significance Category R 
Occurrences in significance category R are those identified as recurring, as determined from 
the periodic performance analysis of occurrences across a site. 

Significance Category 2 
Occurrences in significance category 2 are those that are not operational emergencies and 
that have a moderate impact on safe facility operations, worker or public safety and health, 
regulatory compliance, or public/business interests. 

Significance Category 3 
Occurrences in significance category 3 are those that are not operational emergencies and 
that have a minor impact on safe facility operations, worker or public safety and health, 
regulatory compliance, or public/business interests. 

Significance Category 4 
Occurrences in significance category 4 are those that are not operational emergencies and 
that have some impact on safe facility operations, worker or public safety and health, or 
public/business interests. 

e) Discuss the role of facility maintenance personnel in maintenance-related 
reportable occurrences. 

Systematic analysis should be used to determine and correct the root causes of unplanned 
occurrences related to maintenance.  Maintenance management provides guidance for 
collecting and trending maintenance history for recurring or persistent equipment failures 
that should be reviewed by the analysis program. 

Incident reports, post-trip reviews, and other similar operating experience methods 
supplement the maintenance history program and provide data, including human error data, 
which should be reviewed by the analysis program. 

An analysis program may be used effectively to reduce recurring maintenance problems by 
identifying and resolving root causes of problems. 

21. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of DOE Order 414.1C Chg 1, as it pertains to facility maintenance. 

 10 CFR 830 Subpart A, Quality Assurance Requirements 
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a) Describe the types of documents related to facility maintenance that should be 
controlled by a document control system. 

A document control system should be in place to control the preparation, review, approval, 
issue, control, and revision of documents.  Documents are required by organizations, 
projects, or programs to control policy and administrative and/or technical information.  A 
document may describe work to be done, data to be used at different locations or by different 
people, or in changing situations, data to be controlled from time to time for reference 
purposes.  The document control system should be established to supply the documents 
necessary for personnel to safely and correctly perform their assigned responsibilities.  
Document control systems ensure that the mechanisms developed to implement the safety 
management functions of DOE P 450.4 are properly prepared, controlled, and available for use. 

b) Discuss the requirements for revision and distribution of controlled documents. 

Using a graded approach by configuration management level, a controlled document 
distribution list should be established and maintained to identify the controlled documents 
and holders of up-to-date copies.  Copies of new or revised documents should be distributed 
to affected parties in accordance with a controlled document distribution list.  For documents 
involving controls for the most significant hazards, acknowledgement of receipt is 
appropriate.  Recipients should follow procedures for updating their copy of the document.  
Such procedures may include discarding any obsolete pages or copies of documents, or 
returning the obsolete documents to the document controller. 

A document database (or a list) of current controlled documents and records should be 
developed, maintained, and made available by the document owner.  The database list should 
contain, for each document, basic information that allows potential users to determine 
whether documents are current.  For example, basic information should include the document 
number, document title, document owner, current revision number or date, and current 
document status (e.g., requires revision, in revision, or issued). 

c) Discuss the determination of calibration frequency for measurement and test equipment. 

Procedures based on manufacturers’ manuals or other reference materials should control the 
calibration and use of critical M&TE.  The M&TE owner should establish an initial 
designation of calibration frequency based on factors such as the manufacturer’s 
recommendations, nationally recognized standards, M&TE type and stability, frequency of 
use, accuracy, and reliability.  The M&TE owner may adjust the calibration frequency 
according to trend analysis or review of previous calibration results, inherent stability, 
purpose of use, and accuracy required.  This decision should be documented. 

d) Describe the effect of using inappropriate calibration standards on test equipment. 

M&TE found to exceed required calibration tolerance or that has been subjected to possible 
damage should be identified as rejected.  When repairs are required to standards or other 
M&TE, they shall be re-calibrated to the original requirements prior to being returned to 
normal service.  When calibration/certification is performed, the as-found condition and/or minor 
adjustments to the M&TE should be noted as part of the equipment history information. 
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When M&TE is suspected or actually found to be inoperable, unreliable, defective, or out of 
calibration, all data recorded since the previous calibration by affected equipment should be 
identified through a usage record.  A prompt evaluation should be performed to determine 
the need for corrective action.  This evaluation shall be documented on a gross error report.  
The validity of all applications and data derived since the previous calibration should be 
evaluated and dispositioned by the appropriate owner/operator affected.  The owner/operator 
of the affected equipment should establish the nature and timing of corrective actions. 

e) Discuss the key elements of the procurement process for facility maintenance as 
described in DOE Order 5700.6C, Quality Assurance. 

Note DOE Order 5700.6C has been canceled and replaced by DOE O 414.1C. 

The organization should ensure that procured items and services meet established 
requirements and perform as specified.  Prospective suppliers should be evaluated and 
selected on the basis of specified criteria.  The organization should ensure that approved 
suppliers can continue to provide acceptable items and services. 

22. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of 10 CFR 830.203, Unreviewed Safety Question Process. 

a) Discuss the reasons for performing an unreviewed safety question determination. 

The purpose of the unreviewed safety question (USQ) process is to alert DOE of events, 
conditions, or actions that affect the DOE-approved safety basis of the facility or operation 
and ensure appropriate DOE line management action.  If a change is proposed or a condition 
is discovered that could increase the risk of operating a facility beyond that established in the 
current safety basis, DOE line management, including, where applicable, the NNSA, must 
review and determine the acceptability of that risk through the process of approving a revised 
safety basis that would be developed and submitted by the contractor. 

b) Define the following terms: 
 Accident analyses 
 Safety evaluation 
 TSRs 

Accident Analyses 
The complete spectrum of accidents is examined in hazard analysis.  A limited subset of 
accidents that bound “the envelope of accident conditions to which the operation could be 
subjected” is carried forward to accident analysis where safety-class SSCs are designated by 
comparison of accident consequences to the evaluation guideline.  These scenarios are the 
accidents requiring formal definition.  Information obtained from specific accidents or from 
representative accidents enveloping many small accidents are used to specify functional 
requirements for safety-class SSCs.  An accident analysis is performed for the bounding 
accidents.  Accident analysis refers to the formal quantification (i.e., all assumptions are 
identified and justified and individual computations are presented or summarized) of accident 
consequences.  The general binning estimates used in hazard analysis are adequate and 
representative of the level of effort desired for frequency determination.  Accordingly, 
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accident analysis need only document the basis used in hazard analysis for assigning accident 
likelihood to two orders-of-magnitude bins.  The quantified consequences are compared to 
the numerical evaluation guideline for the purpose of identifying safety-class SSCs and any 
accident-specific assumptions requiring coverage by TSRs. 

Safety Evaluation 
A safety evaluation is the record that is required to document the review of a change.  This 
document records the scope of the evaluation and the logic for determining whether or not an 
unreviewed safety question exists. 

TSRs 
TSRs define the performance requirements of SSCs and identify the safety management 
programs used by personnel to ensure safety.  TSRs are aimed at confirming the ability of the 
SSCs and personnel to perform their intended safety functions under normal, abnormal, and 
accident conditions.  These requirements are identified through hazard analysis of the 
activities to be performed and identification of the potential sources of safety issues.  Safety 
analyses to identify and analyze a set of bounding accidents that take into account all 
potential causes of releases of radioactivity also contribute to development of TSRs. 

c) Describe the situations in which a safety evaluation is required to be performed. 

A safety evaluation is required any time handling a significant quantity of fissile material is 
proposed, or when a discovery is made of a potential for handling a significant quantity of 
fissile material.  For the DSA/USQ determination, use the site definition of significant or the 
thresholds in DOE-STD-1027-92, whichever is smaller.  (For instance, Rocky Flats used to 
define a significant quantity as 1 percent of the minimum critical mass, so the site threshold 
would trip long before the threshold in DOE-STD-1027-92 was reached.) 

d) Define the conditions for an Unreviewed Safety Question. 

The conditions that require a USQ are listed below: 
 Temporary or permanent changes in the facility 
 Temporary or permanent changes in the procedures 
 Tests or experiments not described in the existing DSAs 
 Discovery of potential inadequacies in the existing safety analyses 

e) Describe the responsibilities of contractors authorized to operate defense nuclear 
facilities for the performance of safety evaluations. 

The methodology for conducting criticality safety evaluations must be approved by DOE 
unless the evaluations are conducted in accordance with the DOE-STD-3007-1993, 
Guidelines for Preparing Criticality Safety Evaluations at Department of Energy Non-
Reactor Nuclear Facilities, or successor document, and evaluated in accordance with DOE-
STD-1134-1999, Review Guide for Criticality Safety Evaluations, or successor document. 

f) Describe the actions to be taken by a contractor upon identifying information that 
indicates a potential inadequacy of previous safety analyses or a possible 
reduction in the margin of safety as defined in the TSRs. 
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Because an inadequacy in the safety analysis has the potential to call into question 
information relied on for authorization of operations, DOE requires the contractor to 

 take appropriate action to place, or maintain, the facility in a safe condition; 
 expeditiously notify DOE when the information is discovered; 
 perform a USQ determination and submit the results promptly;  
 complete an evaluation of the safety of the situation and submit it to DOE before removing 

any operational restrictions implemented to compensate for the analytical discrepancy. 

23. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of the TSRs as described in 10 CFR 830.205, Technical Safety Requirements. 

a) Discuss the purpose of the TSRs. 

TSRs are comprised of the limits, controls, and related actions that establish the specific 
parameters and requisite actions for the safe operation of a nuclear facility. 

b) Describe the responsibilities of contractors authorized to operate defense nuclear 
facilities regarding the TSRs. 

Section 10 CFR 830.205, Nuclear Safety Management, requires DOE contractors responsible 
for hazard category 1, 2, and 3 DOE nuclear facilities to develop TSRs.  These TSRs identify 
the limitations to each DOE-owned, contractor-operated nuclear facility based on the DSA 
and any additional safety requirements established for the facility.  The TSR rule requires 
contractors to prepare and submit TSRs for DOE approval. 

c) Define the following terms and discuss the purpose of each: 
 Safety limits 
 Limiting control settings 
 Limiting conditions for operation 
 Surveillance requirements 

Safety Limits (SLs) 
SLs are those bounds within which process variables must be maintained for adequate 
control of the operation, and which must not be exceeded in order to protect the integrity of 
the physical system that is designed to guard against uncontrolled release of radioactivity.  If 
any SL is exceeded, corrective action must be taken as stated in the technical specification, or 
the affected part of the process or the entire process, if required, must be shut down, unless 
this action would further reduce the margin of safety. 

Limiting Control Settings (LCSs) 
LCSs are settings for automatic alarm or protective devices related to those variables having 
significant safety functions.  Where an LCS is specified for a variable on which an SL has 
been placed, the setting must be so chosen that protective action, either automatic or manual, 
will correct the abnormal situation before an SL is exceeded. 

Limiting Conditions for Operation (LCOs) 
LCOs are the lowest functional capability or performance levels of equipment required for 
safe operation of the facility. 
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Surveillance Requirements (SRs) 
SRs are requirements relating to test, calibration, or inspection to assure that the necessary 
quality of systems and components is maintained, that facility operation will be within SLs, 
and that the LCOs will be met. 

d) Describe the general content of each of the following sections of the TSRs: 
 Use and application 
 Safety limits (SLs) 
 Operating limits (OLs) 
 Surveillance requirements (SRs) 
 Administrative controls (ACs) 
 Basis 
 Design features 

Use and Application 
The use and application section should contain basic information and instructions for using 
and applying the TSR. 

Safety Limits (SLs) 
SLs should describe as precisely as possible the process variables or the parameters being 
limited, and should state the limit in measurable units (pressure, temperature, flow, etc.).  In 
general, SLs should be monitored continuously. 

SLs should be based on, and specified in terms of, three basic rules: 
 Exceeding an SL is a TSR violation for each applicable mode.  Upon exceeding an 

SL, the following steps should be taken. 
o The affected parameter must be immediately brought within the SL. 
o Place the facility in the most stable, safe condition attainable, including shutdown 

if appropriate. 
o Reactors are required to shut down immediately (e.g., scram).  At nonreactor nuclear 

facilities, the TSR should specify actions to be taken that place the involved process in 
the most stable, safe condition attainable, including shutdown if appropriate. 

o All other action requirements should be met. 
 Each SL should have a mode applicability statement.  This statement should consist 

of a simple list of modes or other conditions for which the SL is applicable. 
 Action statements should describe the actions to be taken in the event that the SL is 

not met.  First, these actions should place the facility in a safe, stable condition, or 
should verify that the facility already is safe and stable and will remain so.  Second, 
an action statement should establish the steps and time limits to correct the out-of-
specification condition.  The actions should bring the affected parameter immediately 
within the SL and should affect a shutdown of the facility, within a justified facility-
specific time frame, normally less than an hour.  Other actions required after 
exceeding an SL, including reporting requirements and an evaluation of possible 
damage caused by exceeding the SL, may be included in the action statement.  A 
statement prohibiting restart of the facility after an SL violation without DOE 
approval should be included in the action statement of each SL, in section 5 of the 
TSR, or in both. 
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Operating Limits (OLs) 
OLs are those limits that are required to ensure the safe operation of a nuclear facility.  The OL 
section may include subsections on limiting control settings and limiting conditions for operation. 

Surveillance Requirements (SRs) 
The SR section includes requirements relating to test, calibration, or inspection to assure that the 
necessary operability and quality of safety SSCs is maintained; that facility operation is within 
safety limits; and that limiting control settings and limiting conditions for operation are met. 

Administrative Controls (ACs) 
The AC section should impose administrative requirements necessary to control operation of 
the facility such that it meets the TSR.  The following topics should be included: 

 Contractor responsibility.  The facility or plant manager is responsible for overall 
operation of the nuclear facility and should delegate in writing the succession to this 
responsibility during his or her absence. 

 Contractor organization.  On-site and off-site organizations should be described for 
facility operation and contractor management. 

 Procedures.  Operations procedures should provide sufficient direction to ensure that 
the facility is operated within its design basis and supports safe operation. 

 Programs.  Programs developed to ensure the safe operation of the facility should be 
discussed in this section and thereby committed to by reference.  

 Minimum operations shift complement.  This section of the ACs should include the 
maximum daily working hours and maximum number of consecutive days on duty. 

 Operating support.  A list of facility support personnel that includes name, title, and 
work and home telephone numbers should be maintained. 

 Facility staff qualifications and training.  Minimum qualifications for members of the 
facility staff in positions affecting safety should conform to the requirements of DOE 
Order 5480.20A, Personnel Selection, Qualification, and Training Requirements for DOE 
Nuclear Facilities, or a successor document, and should be provided in the AC section. 

 Record keeping.  Records need to be kept of all information supporting the 
implementation of the TSR, including operational logs of modes changes, entering actions, 
surveillances, deviations, procedures, programs, meetings, recommendations, etc. 

 Reviews and audits.  The methods established to conduct independent reviews and 
audits should be described. 

 Deviations from technical safety requirements.  The actions and reporting required 
when there are deviations from TSRs should be explained. 

Basis 
The TSR bases appendix provides summary statements of the reasons for the selection of 
each specific SL, OL, and SR.  The bases show how the numerical values, conditions, 
surveillances, and action statements fulfill the purpose derived from the safety documentation.  A 
description of the safety functions that each safety system provides, and identification of 
what is included in each safety system should also be included in the bases.  The level of 
detail in the description should be sufficient for the operations staff to confirm that the system is 
operable.  This description is provided so that the operations staff knows exactly what must be 
operable to consider the entire safety system operable.  The bases appendix references the bases 
for specific parts of the TSR given in the DSA and other safety documentation. 
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Design Features 
The design features section describes those design features that, if altered or modified, would 
have a significant effect on safe operation.  The important attributes of the passive design features 
that are taken credit for in the accident analyses should be described completely. These design 
features are normally passive characteristics of the facility not subject to change by operations 
personnel, e.g., shielding, structural walls, relative locations of major components, installed 
poisons, or special materials.  Active safety features are normally described in the DSA and 
are the subject of the various TSRs, so they are not normally described in the design features 
section.  All changes or modifications that impact the safety basis of the facility are subject to 
the USQ process.  The design features section captures those permanently built-in features 
critical to safety that do not require, or infrequently require, maintenance or surveillance. 

24. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of nuclear safety analysis reports as described in 10 CFR 830.204, 
Documented Safety Analysis Reports. 

a) Discuss the basic purposes and objectives of Nuclear Safety Analysis Reports. 

Note:  The information provided here refers to documented safety analyses. 

Development of a DSA or a preliminary documented safety analysis (PDSA) is the process 
whereby facility hazards are identified, controls to prevent and mitigate potential accidents 
involving those hazards are proposed, and commitments are made for design, construction, 
operation, and disposition so as to assure adequate safety at DOE nuclear facilities.  DOE, in 
its review and approval role, may require modification or addition to these commitments by 
the responsible contractor.  Throughout the life of the facility, from design and construction 
to mission-oriented operations, through deactivation, long-term surveillance and maintenance, to 
decontamination and decommissioning, there must be a safety basis in place that is 
appropriate to the activities (operations) occurring during each of those phases. 

b) Describe the responsibilities of contractors authorized to operate defense nuclear 
facilities regarding the development and maintenance of a Nuclear Safety Analysis 
Report. 

Note:  The information provided here refers to documented safety analyses. 

Title 10 CFR 830.200 states that a contractor responsible for a DOE hazard category 1, 2, or 
3 nuclear facility must 

 establish and maintain a safety basis for the facility; 
 perform work in accordance with the safety basis and, in particular, with the hazard 

controls that ensure adequate protection of workers, the public, and the environment;  
 pending issuance of a safety evaluation report in which DOE approves a safety basis 

for an existing DOE nuclear facility, continue to perform work in accordance with the 
safety basis for the facility in effect on October 10, 2000, or as approved by DOE at a 
later date, and maintain the existing safety basis consistent with the rule requirements. 
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In establishing the safety basis for a hazard category 1, 2, or 3 DOE nuclear facility, the 
contractor responsible for the facility must 

 define the scope of the work to be performed; 
 identify and analyze the hazards associated with the work; 
 categorize the facility consistent with DOE-STD-1027-92, Hazard Categorization and 

Accident Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear Safety 
Analysis Reports, Change Notice No. 1, September 1997, or successor document; 

 prepare a DSA for the facility;  
 establish the hazard controls upon which the contractor will rely to ensure adequate 

protection of workers, the public, and the environment. 

c) Define the following terms and discuss the purpose of each: 
 Design basis 
 Authorization basis 
 Engineered safety features 
 Safety analysis 

Design Basis 
The design basis is the set of requirements that bound the design of SSCs within the facility.  
These design requirements include consideration of safety, plant availability, efficiency, 
reliability, and maintainability.  Some aspects of the design basis are important to safety, 
although others are not. 

Authorization Basis 
The authorization basis is comprised of those aspects of the facility design basis and operational 
requirements relied upon by DOE to authorize operation.  The authorization basis is described in 
documents such as the facility safety analysis report and other safety analysis documentation. 

Engineered Safety Features 
Engineered safety features are passive or active physical SSCs (e.g. hardware, control 
systems, and buildings) that are used to prevent or mitigate accidents. 

Safety Analysis 
A safety analysis is a process for systematically identifying hazards of a DOE operation by 
analyzing and evaluating potential accidents and their risks as well as the adequacy of hazard 
control measures. 

d) Describe the requirements for the scope and content of a Nuclear Safety Analysis 
Report and discuss the general content of each of the required sections of a 
Nuclear Safety Analysis Report. 

Note:  The information provided here refers to documented safety analyses. 

Refer to item “b” of this competency for a description of the requirements for the scope of a 
DSA.  Content is usually governed by DOE-STD-3009, which identifies the following chapters: 
Chapter One: Site Characteristics 
Chapter Two: Facility Description 
Chapter Three: Hazard and Accident Analyses 
Chapter Four: Safety Structures, Systems, and Components 
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Chapter Five: Derivation of Technical Safety Requirements 
Chapter Six: Prevention of Inadvertent Criticality 
Chapter Seven: Radiation Protection 
Chapter Eight: Hazardous Material Protection 
Chapter Nine: Radioactive and Hazardous Waste Management 
Chapter Ten: Initial Testing, In-Service Surveillance, and Maintenance 
Chapter Eleven: Occupational Safety 
Chapter Twelve: Procedures and Training 
Chapter Thirteen: Human Factors 
Chapter Fourteen: Quality Assurance 
Chapter Fifteen: Emergency Preparedness Program 
Chapter Sixteen: Provisions for Decontamination and Decommissioning 
Chapter Seventeen: Management, Organization, and Industrial Safety Provisions 
Appendix A: Evaluation Guideline 

e) Discuss the ways that contractor management makes use of nuclear safety 
analysis reports. 

Note:  The information provided here refers to documented safety analyses. 

The DSA for a hazard category 1, 2, or 3 DOE nuclear facility must, as appropriate for the 
complexities and hazards associated with the facility 

 describe the facility (including the design of SSCs and the work to be performed); 
 provide a systematic identification of both natural and man-made hazards associated 

with the facility; 
 evaluate normal, abnormal, and accident conditions, including consideration of 

natural and man-made external events, identification of energy sources or processes 
that might contribute to the generation or uncontrolled release of radioactive and 
other hazardous materials, and consideration of the need for analysis of accidents 
which may be beyond the design basis of the facility; 

 derive the hazard controls necessary to ensure adequate protection of workers, the 
public, and the environment, demonstrate the adequacy of these controls to eliminate, 
limit, or mitigate identified hazards, define the process for maintaining the hazard 
controls current at all times, and control their use; 

 define the characteristics of the safety management programs necessary to ensure the 
safe operation of the facility, including where applicable, quality assurance, 
procedures, maintenance, personnel training, conduct of operations, emergency 
preparedness, fire protection, waste management, and radiation protection;  

 define a criticality safety program that ensures that operations with fissionable 
material remain sub-critical under all normal and credible abnormal conditions, 
identifies applicable nuclear criticality safety standards, and describes how the 
program meets applicable nuclear criticality safety standards. 

25. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of DOE -STD-1073-93, Configuration Management. 

a) Describe the purpose and objectives of the operational configuration management 
program. 



 

 
77  

Configuration management is the process of identifying and defining items in a project or 
system, controlling changes of these items throughout their life cycles, recording and 
reporting the status of items and change requests, and verifying the completeness and 
correctness of items.  Configuration management consists of a multilayered structure 
including policy, process, and procedures, with each layer providing an increasing level of 
detail.  This structure provides high-level configuration management requirements and 
details for how these requirements are to be met.  Configuration management applies to all 
systems, subsystems, and components of the project, including key documents such as the 
project execution plan.  Configuration management control begins with the baselining of 
requirements documentation and ends with the decommissioning of equipment. 

The configuration management discipline may be applied to hardware, including power 
systems, software, firmware, documentation, test and support equipment, facility space, 
spares, training and courseware, and manuals.  A configuration control board ensures that 
documentation associated with an approved change to a project is updated to reflect the 
appropriate baseline.  Affected documentation may include training material, courseware, 
and other documentation.  The activities that constitute the configuration management 
discipline are planning and management, configuration identification, change management, 
status accounting, and configuration verification and audit.  Integrated project teams 
evaluate, select, and tailor specific configuration management activities and develop the 
processes necessary to perform configuration management in their specific product 
environment.  All integrated project teams perform the planning, identification, change 
control, status accounting, and audit activities. 

b) Discuss what constitutes acceptable contractor compliance consistent with the 
requirements of DOE-STD-1073-93, Configuration Management, for the following 
elements of the contractor’s configuration management plan: 
 Program planning 
 Equipment scope criteria 
 Concepts and terminology 
 Interfaces 
 Databases 
 Procedures 

The contractor must have a formal policy that endorses the use of configuration management and 
defines key roles and responsibilities.  The contractor must also ensure that sufficient resources are 
provided to adequately implement the configuration management process, and should establish and 
document the configuration management requirements at the earliest practical time prior to facility 
operation or initiation of the activity.  Configuration must be controlled for the life of the facility or 
the duration of the activity.  Prior to the end of life of the facility or activity, the contractor, in 
coordination with DOE, must determine if configuration management should be applied to post-
operation activities, such as decontamination and deactivation.  If there is a contractor change at the 
end of operation, the operating contractor should work with the post-operation contractor to 
determine how the configuration management effort should be relayed to the new contractor. 

The contractor must formally document and implement the configuration management 
process to be used for the activity in a configuration management plan.  The configuration 
management plan must address 

 how each of the key elements of configuration management will be implemented; 
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 the systems, structures, and components to be included in the configuration 
management process and the basis/justification for the selection; 

 the configuration management training that is provided; 
 who is assigned key responsibilities and authorities for configuration management; 
 how interfaces are controlled (for control of interfaces for documentation); 
 the programs and procedures that must incorporate configuration management. 

The individuals implementing the configuration management process must be given 
sufficient independence and authority.  However, configuration management should not be 
viewed as a program separate from other safety and management activities.  The very nature 
of configuration management is that it is an integrating activity.  For this reason, the 
individuals who implement configuration management must be knowledgeable about the 
various activities being implemented for the facility or activity, and the impact proposed 
changes might have on that facility or activity.  For example, it might be inappropriate to 
store a chemical with noxious fumes in an area where new maintenance activities would 
require frequent access for maintenance personnel.  Another, less frequently occupied area 
might be more appropriate.  Individuals who are involved in the day-to-day work of a facility 
or activity, such as operations and maintenance supervisors, are likely to be more cognizant 
of the nearby activities and the impact of proposed changes.  Therefore, they should directly 
participate in the configuration management process.  In particular, where there is a 
cognizant system engineer for a system, the cognizant system engineer should be involved in 
the configuration management process for that system.  In addition, as changes to a facility or 
activity impact the content of training programs, the training organization should be involved 
in the configuration management process. 

The contractor must incorporate configuration management requirements into its procedures 
and other work processes, and, consistent with 10 CFR 830.122(e), perform work in 
accordance with those procedures and work processes.  Furthermore, consistent with  
10 CFR 830.122(b), personnel must be trained to establish and maintain proficiency in 
meeting the configuration management process.  Training should include 

 instruction on the objectives of configuration management; 
 instruction on the implementation of configuration management, including applicable 

procedures; 
 update and refresher training (e.g., annually). 

The DOE ISMS is defined in DOE Policy 450.4, Safety Management System Policy.  DOE 
contractors are expected to use ISMS to integrate safety into all aspects of work planning and 
execution.  All safety management systems and programs should be designed to fit together 
to permit safe and efficient performance.  Consistent with that goal, configuration 
management should function as an integrated process that marries seamlessly with other 
safety management processes at the facility or activity, and not as a separate and distinct 
program. In addition, the contractor must flow down the configuration management process 
to subcontractors and suppliers as appropriate to the work and ensure subcontractors and 
suppliers are implementing it appropriately. 

Configuration management should be established as an integrated process to be used by all 
personnel when performing activities that affect configuration of items within the process, 
and not as a separate program.  If the contractor establishes a separate group with the 
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responsibility for configuration management, that group’s role should be to develop and 
maintain the configuration management procedures, maintain the required documentation, 
and coordinate and facilitate the reviews of the various line organizations.  It may also 
assume related responsibilities, such as documentation control.  However, it should not be the 
sole group responsible for reviewing the proposed changes to assess impacts on operation. 

In addition to maintaining consistency among the design requirements, the physical configuration, 
and the documentation for the activity, the configuration management process must 

 support the ISMS; 
 help to maintain the safety basis as required by subpart B of 10 CFR 830; 
 meet the quality assurance requirements for work processes and assessments in 

subpart A of 10 CFR 830; 
 meet the configuration management requirements of DOE O 420.1B, Facility Safety; 
 meet the configuration management and work control requirements of DOE O 433.1, 

Maintenance Management Program for DOE Nuclear Facilities; 
 support the requirements for documentation, traceability, and accountability for 

pressure vessels in DOE O 440.1A, Worker Protection Management for DOE Federal 
and Contractor Employees; 

 ensure changes to the design requirements, physical configuration, or documentation 
are reflected in procedures and training. 

Where appropriate, a graded approach should be used to implement configuration 
management.  The configuration management plan should identify how the graded approach 
will be applied.  For example, if the contractor applies different schedules for updating 
documents through the document control process based on the importance of the document 
type to operations, the schedules should be documented in the configuration management plan. 

c) Discuss the following elements of the Configuration Management Program: 
 Design requirements 
 Document control 
 Change control 
 Assessments 
 Design reconstitution adjunct 
 Material condition and aging adjunct 

Design Requirements 
The objective of the design requirements element of configuration management is to 
document the design requirements.  The design requirements define the constraints and 
objectives placed on the physical and functional configuration.  The design requirements to 
be controlled under configuration management will envelope the safety basis and, typically, 
the authorization basis.  Consequently, proper application of the configuration management 
process should facilitate the contractor’s efforts to maintain the safety basis and the authorization 
basis.  Contractors must establish procedures and controls to assess new facilities and activities 
and modifications to facilities and activities to identify and document design requirements. 
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Document Control 
Document control ensures that only the most recently approved versions of documents are 
used in the process of operating, maintaining, and modifying the nuclear facility.  Document 
control helps ensure that 

 important facility documents are properly stored; 
 revisions to documents are controlled, tracked, and completed in a timely manner; 
 revised documents are formally distributed to designated users; 
 information concerning pending revisions is made available. 

As controlled documents are updated to reflect changes to the requirements and/or physical 
installation, the contractor must ensure that (1) each updated document is uniquely identified 
and includes a revision number and date, and (2) each outdated document is replaced by the 
latest revision. 

Change Control 
Contractors must establish and use a formal change control process as part of the 
configuration management process.  The objective of change control is to maintain 
consistency among design requirements, the physical configuration, and the related facility 
documentation, even as changes are made.  The change control process is used to ensure 
changes are properly reviewed and coordinated across the various organizations and 
personnel responsible for activities and programs at the nuclear facility. 

Through the change control process, contractors must ensure that 
 changes are identified and assessed through the change control process; 
 changes receive appropriate technical and management review to evaluate the 

consequences of the changes; 
 changes are approved or disapproved; 
 waivers and deviations are properly evaluated and approved or denied, and the 

technical basis for the approval or the denial is documented; 
 approved changes are adequately and fully implemented, or the effects of the partial 

implementation are evaluated and accepted; 
 implemented changes are properly assessed to ensure the results of the changes agree 

with the expectations; 
 documents are revised consistent with the changes, and the revised documents are 

provided to the users. 

Assessments 
The quality assurance criteria of 10 CFR 830, subpart A, require DOE contractors for nuclear 
facilities (including activities and operations) to assess management processes and measure 
the adequacy of work performance.  Furthermore, the assessment criteria require the persons 
performing the assessments to 

 have sufficient authority and freedom from line management  
 be qualified to perform the assessments 

The maintenance criteria of DOE O 433.1 also require periodic assessments to verify the 
condition of systems and equipment. 
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Periodic assessments help ensure that work processes continue to function properly or 
problems are identified, root causes are determined, and problems are corrected.  DOE-STD-
1073-2003 provides guidance on performing assessments directly related to configuration 
management.  While contractors may perform these assessments of the configuration 
management process separate from other assessments, it may be more efficient to combine 
these assessments with other periodic assessments of the activity.  All or part of the 
assessment of the adequacy of configuration management for an activity may be integrated 
into broader management and performance assessments, such as quality assurance, maintenance, 
or integrated safety management assessments.  If the contractor decides to fold the assessment of 
configuration management into a broader assessment, it must consider the criteria in DOE-STD-
1073-2003 when developing the assessment criteria for the broader assessment. 

The five specific types of assessments discussed DOE-STD-1073-2003 are 
 construction assessments, which are performed to ensure configuration is managed 

throughout the construction process for new construction or major modifications; 
 physical configuration assessments, which are conducted to evaluate the consistency 

between the physical configuration and the facility documentation; 
 design assessments, which are done to ensure that design documents have been 

updated to reflect changes and accurately reflect the physical configuration of the 
nuclear facility; 

 post-construction, post-modification, or post-installation inspections and tests, which 
are performed either after construction, modification, or installation to verify 
operation is as expected; 

 periodic performance assessments, which are conducted to verify that systems and 
components continue to meet design and performance requirements in their current 
configurations. 

Design Reconstitution Adjunct 
Design reconstitution adjunct is an adjunct program to the configuration management process 
that accomplishes the one-time effort of identifying, retrieving, extracting, evaluating, 
verifying, validating, and regenerating missing critical design requirements and bases.  
Design reconstitution encompasses the following functions: developing associated program 
plans and procedures; identifying and retrieving design information from identified source 
documents; evaluating, verifying, and validating the design information; resolving 
discrepancies; regenerating missing critical design information; and preparing and issuing 
design information summaries. 

Material Condition and Aging Adjunct 
The material condition of the facility is maintained to support safe and reliable plant operation.  
Systems and equipment are in good working order. Examples of this include the following: 

 Fluid system leaks are minimized. 
 Equipment is appropriately protected from adverse environmental conditions. 
 Instruments, controls, and associated indicators are calibrated, as required. 
 Good lubrication practices are evident. 
 Fasteners, supports, and safety systems are properly installed. 
 Equipment and SSCs are properly preserved and insulated. 

Material deficiencies are identified and are in the work-control system. 
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Temporary repairs are minimized and permanent repairs are made when conditions permit. 

Temporary environmental protection (e.g., dust, humidity, freeze, shock) is provided for 
facility equipment when needed to support construction, outage, or maintenance activities. 

d) Discuss the purpose, concepts, and general process for applying the graded 
approach to operational configuration management. 

DOE defines the graded approach as a process of ensuring that the level of analysis, 
documentation, and actions used to comply with a requirement are commensurate with 

 the relative importance to safety, safeguards, and security; 
 the magnitude of any hazard involved; 
 the life cycle stage of a facility; 
 the programmatic mission of a facility; 
 the particular circumstances of a facility; 
 the relative importance of radiological and nonradiological hazards; 
 any other relative hazard. 

The main purpose of using a graded approach is to determine and apply a level of resources 
that is appropriate when implementing a program.  The goal is to apply the highest level of 
resources to the most important equipment in the most important facilities and to avoid such 
expenditures where they are not warranted.  For a highly hazardous facility such as a large 
nuclear reactor, which could potentially have serious off-site personnel safety consequences, 
a significant investment of resources is appropriate for the systems that prevent, detect, or 
mitigate such consequences.  At the other extreme, for a low-hazard facility — a glovebox 
operation, for example — where the greatest hazard is localized (i.e., offsite persons and 
workers at other collocated facilities are not affected), the same investment of resources may 
not be necessary.  The grading system should take into account both facility grades and SSC 
grades in determining the appropriate level of resources to be applied. 

26. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of DOE O 413.3, Program and Project Management for the Acquisition of 
Capital Assets. 

a) Discuss the purpose, scope, and application of DOE Order 4700.1, Project 
Management System.  Include in this discussion the key terms, essential 
elements, and personnel responsibilities and authorities. 

Note:  The information provided here refers to DOE O 413.3.  DOE Order 4700.1 has been 
canceled. 

The purpose of DOE O 413.3 is to provide DOE/NNSA project management direction for the 
acquisition of capital assets that are delivered on schedule, within budget, and fully capable 
of meeting mission performance and environmental, safety, and health standards, and to 
implement Office of Management and Budget (OMB) Circulars A-109, A-11, A-123, A-127, 
and A-130.   
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Requirements are set forth in chapters I through VII of the Order.  Mandatory procedures, 
definitions, and management processes are further addressed in the DOE Program and 
Project Management Manual. 

b) Discuss the project management terminology for which definitions are provided in 
DOE Order 4700.1. 

Note:  The information provided here refers to DOE O 413.3.  DOE Order 4700.1 has been 
canceled. 

Acquisition Plan. 
The acquisition plan provides the procurement and contracting detail for elements of a 
system, program, or project.  The acquisition plan is execution oriented and provides the 
framework for conducting and accomplishing the procurements.  It includes actions from 
solicitation preparation through contract award administration. 

Acquisition Strategy. 
The acquisition strategy establishes the framework within which detailed acquisition 
planning and program execution are accomplished.  The requirements document describes 
what DOE needs to buy, while the acquisition strategy describes how the Department will 
acquire capital assets.  Once approved, it should reflect the approving authority’s decisions 
on all major aspects of the contemplated acquisition.  The acquisition strategy describes the 
relationships of essential program elements (e.g., management, technical elements, resources, 
testing, safety, procurement, and contracting). 

Baseline and Change Control Levels. 
The project baseline consists of cost, schedule, and scope as stated on the project data sheet, 
the project baseline summary, or similar documents.  A baseline range is established at 
critical decision (CD)-1, Approve Preliminary Baseline Range, for tracking purposes.  A 
performance baseline, against which project performance will be measured, is established at 
CD-2, Approve Performance Baseline.   

Capital Assets. 
Capital assets are land, structures, equipment, and information technology (e.g., hardware, 
software, and applications) that are used by the Federal Government and have an estimated 
useful life of 2 years or more.  Capital assets include environmental restoration of land 
(decontamination and decommissioning) to make useful leasehold improvements and land 
rights, and assets whose ownership is shared by the Federal Government with other entities.  
This Order does not apply to capital assets acquired by state and local governments or other 
entities through DOE grants.  Capital assets do not include intangible assets, such as the 
knowledge resulting from research and development and education and training. 

External Independent Review (EIR) 
An EIR is conducted by reviewers outside the Department.  The Office of Engineering and 
Construction Management (OECM) will select an appropriate contracting agency to contract 
for such reviews, excluding the management and operating/management and integration 
contractors.  The actual selection of reviewers, contract management, contact with the 
contracting officer, and dialogue with the EIR contractor on matters pertaining to the contract 
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are the sole purview of OECM.  OECM may make nonproject/nonprogram funds available to 
pay for the EIR contractor and for travel expenses of OECM staff participating in such 
reviews; however, OECM funds are not available for program Secretarial Officer (PSO) staff 
support.  The PSO’s project management support office provides coordination for the EIR 
contractor on site, resolves issues of schedule and access while on site, gathers and provides 
requested and proffered information to the reviewer, and responds to the reviewer on errors 
of fact or needed clarification.  The project management support office does not provide 
direction to the reviewer as to the content of the reviewer’s report. 

EIRs are managed by OECM as DOE’s agent.  Line management, including the Deputy 
Secretary, PSO, or a program or project organization within the PSO may request an EIR.  
EIRs also may be initiated in response to an external requirement; however, reviews, studies, 
or investigations conducted by the General Accounting Office or the Office of the Inspector 
General are not considered EIRs for DOE purposes.  OECM coordinates all such reviews 
with the appropriate PSO to define review scope, choose an optimal time during the 
acquisition process, minimize impact on the project of conducting multiple reviews, and 
evaluate credentials of potential reviewing organizations and individuals. 

Independent Cost Estimates (ICEs) 
ICEs are used primarily to verify project cost and schedule estimates and support the CD-2 
process in establishing project performance baselines.  ICEs are part of the performance 
baseline EIR, although an ICE can be combined with any EIR or IPR for efficiency.  ICEs 
may be requested at other times and for other reasons.  OECM functions as DOE’s agent, 
working through appropriate contracting officers to establish contracts for ICEs.  ICEs are 
documented in formal reports submitted to the SAE/AE by OECM.  Each ICE is reconciled 
with the current program office estimate by the federal project manager. 

Independent Project Review (IPRs) 
An IPR is conducted by reviewers within the Department.  The Deputy Secretary or the PSO, 
the site office manager, program managers, and federal project managers, may authorize or 
conduct IPRs as required.  The PSO or site office manager, as part of the project management 
oversight process, may request IPRs through the project management support office for any 
project, including major system projects.  Irrespective of the organizational level initiating an 
IPR, the PSO site office manager notifies OECM of its intent to conduct such a review, and 
OECM is included as an invited observer for all planned reviews.  OECM coordinates the 
extent of participation on a case-by-case basis with the appropriate organization.  Committee 
members of an IPR team are not drawn from the responsible program office within a 
program secretarial organization, related contractors from the project office, or a related 
funding program.  Reviews may use laboratory, contractor, university, or other expertise from 
organizations not directly funded by or related to the program/project office being reviewed. 

Integrated Project Team 
Led by the federal program or project manager, the integrated project team includes other 
DOE functional areas such as the budget, financial, legal, safety, and contracting areas. 

Major System (MS) Project 
An MS project is any project or system of projects with a total project cost (TPC) of $400M 
or greater, or any other project so designated by the Office of the Secretary.  A project may 
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be classified as an MS either solely by the Office of the Secretary or by the Deputy Secretary 
in response to recommendations from the appropriate PSO or head of a Departmental office, 
which is endorsed by the appropriate Under Secretary.  OECM maintains and periodically 
publishes a list of MS projects. 

Project 
In general, a project is a unique effort that supports a program mission, having defined start 
and end points, undertaken to create a product, facility, or system, and containing 
interdependent activities planned to meet a common objective or mission.  Project types 
include planning and execution of construction, renovation, modification, line items for 
maintenance and repair, environmental restoration, decontamination and decommissioning 
efforts, information technology, and large capital equipment or technology development 
activities.  Tasks that do not include the above elements, such as basic research, grants, 
ordinary repairs, maintenance of facilities, and operations are not considered projects. 

Other Project 
Other project is defined as any project with a TPC less than $400M and not designated as an 
MS project, including line item projects, general plant projects, capital equipment, and 
information technology, whether funded by capital or operating funds. 

Scope 
In the context of DOE program and project management directives, scope is the sum of the 
products and services which comprise the capital asset to be provided by a project.   

Tailoring 
Tailoring is a flexible approach to most aspects of the acquisition of capital assets.  Tailoring 
can be applied to all projects for oversight, acquisition planning, performance reviews, 
reporting, change control, and CDs.  In a tailored approach, project documentation 
requirements as described in this Order are applied to a level of detail based on the projects’s 
size, risk, and complexity.  However, the tailoring is in the degree of detail, not in omitting 
the requirements altogether. 

Total Estimated Cost (TEC) 
The TEC of a construction project is the gross cost of the project, including the cost of land 
and land rights; engineering, design, and inspection costs; direct and indirect construction 
costs; and the cost of initial equipment necessary to place the plant or installation in 
operation, whether funded as operating expense or construction.  In recent years, Congress 
has authorized amounts for construction projects exclusive of amounts for the construction 
planning and design.  In these cases, the amount authorized is used as a base for TEC, even 
though it does not include planning and design costs.  These costs are typically capitalized.  
TEC does not typically apply to ER projects. 

Total Project Cost (TPC) 
TPC consists of all the costs included in the TEC of a construction project plus the pre-
construction costs, such as conceptual design and research and development, as well as the 
costs associated with the preoperational phase, such as training and startup costs. 
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c) Discuss in detail the roles played by various management levels within the 
Department as they relate to the project management system. 

See figure 1 for management roles. 

Authority and Roles and Responsibilities for Line Managers 
Approval Authority Roles and Responsibilities 

Deputy Secretary 
 Policies and procedures 
 Critical decisions for MS projects 
 Conceptual design reports, project 

execution plans, acquisition plans, and 
documents for MS projects 

 Site selections for facilities for new sites 
 Level 0 baseline changes 

 

 Secretarial acquisition executive for all 
projects 

 Develop policy and procedures 
 Select and monitor chief operating officer 

watch list projects 
 Direct external independent reviews and 

other reviews 
 Chair Energy Systems Acquisition 

Advisory Board (ESAAB) 
 Delegate project authority as appropriate 

Program Secretarial Officer 
 Acquisition executive delegation of other 

projects of less than $100M to a program 
manager or site manager 

 Critical decisions for other projects 
 Federal project manager selection 
 Conceptual design reports, project 

execution plans, acquisition plans, and 
documents for other projects 

 Level 1 baseline changes 

 Acquisition executive as delegated for 
other projects 

 Conduct performance reviews 
 Chair ESAAB-equivalent board 
 Direct independent project reviews and 

other  reviews 
 Delegate project authority as appropriate 

Program Manager 
 Approval authority as delegated by PSO for 

conceptual design reports, project execution 
plans, acquisition plans, and project 
documents for other projects 

 Level 2 baseline changes (per project 
execution plan with delegation allowed to 
the federal project manager) 

 Acquisition executive as delegated for other 
projects 

 Develop acquisition plan 
 Chair ESAAB-equivalent board, if 

delegated as the acquisition executive 
 Direct independent project reviews and 

other reviews 
 Conduct performance reviews 

Figure 1.  Management roles and responsibilities 
 

d) Discuss the purpose of critical decisions.  Include in this discussion the 
responsible authorities for critical decisions. 

A critical decision (CD) is a formal determination or decision at a specific point in a project 
phase that allows the project to proceed to the next phase and commit resources.  CDs are 
required during the planning and execution of a project; for example, prior to commencement 
of conceptual design, commencement of construction, or start of operations.  CDs for 
traditional construction projects include the following: 
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 CD-0, Approve Mission Need 
 CD-1, Approve Preliminary Baseline Range 
 CD-2, Approve Performance Baseline 
 CD-3, Approve Start of Construction 
 CD-4, Approve Start of Operations or Project Closeout 

The project may propose partial or phased CDs.  CD determination meetings will be planned 
so that necessary documentation and activities can be performed without causing delay in 
project schedules.  A schedule for planned CDs on all projects over $5M will be provided to 
OECM. 

MS project CDs.  All MS project CDs must be proposed by the appropriate PSO, and for 
NNSA, they must be approved by the Administrator, and approved by the Deputy Secretary 
as DOE’s designated SAE before proceeding to the next project phase. 

Other project CDs. All other project CDs must be approved by the PSO or delegated AE. 

Environmental restoration (ER) and facility disposition project CDs.  ER and facility 
disposition projects are driven by the regulatory requirements in the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) or Resource 
Conservation and Recovery Act (RCRA).  Therefore CD-0, CD-1, CD-2, and CD-3 for these 
projects are different than those for a traditional construction project.  

e) Describe the process by which projects are designated. 

Projects are designated as MS projects or other projects. 

An MS project is any project or system of projects with a TPC of $400M or greater, or any 
other project so designated by the Office of the Secretary.  A project may be classified as an 
MS project either solely by the Office of the Secretary or by the Deputy Secretary in 
response to recommendations from the appropriate PSO or head of a Departmental office, 
which is endorsed by the appropriate Under Secretary.  OECM maintains and periodically 
publishes a list of MS projects. 

An other project is any project with a TPC less than $400M and not designated as an MS 
project, including line item projects, general plant projects, capital equipment, and 
information technology, whether funded by capital or operating funds. 

27. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of the following DOE technical standards and Order related to natural 
phenomena hazards: 

 DOE-STD-1020-2002, Natural Phenomena Hazards Design and Evaluation 
Criteria for Department of Energy Facilities 

 DOE-STD-1021-93, Natural Phenomena Hazards Performance Categorization 
Guidelines for Structures, Systems, and Components 

 DOE-STD-1022-94, Natural Phenomena Hazards Characterization Criteria 
 DOE Order 5480.28, Natural Phenomena Hazards Mitigation 
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a) Describe the purpose, scope, and application of the requirements detailed in the 
listed standards and Order. 

DOE-STD-1020-2002, Natural Phenomena Hazards Design and Evaluation Criteria for 
Department of Energy Facilities 
This natural phenomena hazards standard, developed from University of California Research 
Laboratory (UCRL)-15910, provides criteria for the design of new SSCs and for evaluation, 
modification, or upgrade of existing SSCs so that DOE facilities safely withstand the effects 
of natural phenomena hazards (NPHs) such as earthquakes, extreme winds, and flooding. 

DOE-STD-1020 provides consistent criteria for all DOE sites across the United States.  
These criteria are provided as the means of implementing DOE O 420.1 and the associated 
guides, and Executive Orders 12699 and 12941 for earthquakes. 

DOE-STD-1021-93, Natural Phenomena Hazards Performance Categorization Guidelines 
for Structures, Systems, and Components 
This standard provides guidelines to be used for NPH performance categorization of SSCs, 
and recommends systematic procedures to implement these guidelines.  It applies to all DOE 
facilities that are covered by DOE O 420.1.  Title 10 CFR 830 requires the use of a graded 
approach in performing safety analysis and evaluation of DOE facilities for normal operating 
and accident conditions, including accidents caused by NPH events.  The NPH guide to DOE 
Order 420.1 (DOE G-420.1-2) uses this graded approach and requires, for the purpose of 
NPH design and evaluation, placing the SSCs comprising the DOE facilities into five NPH 
performance categories. 

NPH performance categorization guidelines provided in this technical standard are based on 
the system safety classification and hazard categorization/classification data obtained from 
the application of 10 CFR 830, DOE-STD-3009-94, and DOE-STD-1027-92. 

DOE-STD-1022-94, Natural Phenomena Hazards Characterization Criteria 
The purpose of DOE-STD-1022-94 is to provide criteria for site characterization to provide 
site-specific information needed for implementing DOE O 420.1 requirements.  Additionally, 
the purpose of this standard is to develop a site-wide database related to NPH that should be 
obtained to support individual DSAs.  Appropriate approaches are outlined to ensure that the 
current state-of-the-art methodology is being used in the site characterization. 

The criteria and recommendations in this standard apply to site characterization for the 
purpose of mitigating NPHs in all DOE facilities covered by DOE O 420.1.  Criteria for site 
characterization not related to NPHs are generally not included in this document unless they 
are deemed necessary for clarification.  General and detailed site characterization 
requirements are provided in the areas of meteorology, hydrology, geology, seismology, and 
geotechnical studies. 

DOE Order 5480.28, Natural Phenomena Hazards Mitigation 
This Order has been canceled. 
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b) Discuss the graded approach process that Department line management uses to 
determine an appropriate level of coverage by facility maintenance systems 
personnel.  Include in this discussion the factors that may influence the level of 
coverage. 

Following the graded approach, the level of effort directed toward performance 
categorization, using the procedural steps presented in DOE-STD-1021-94, should be in 
proportion to the safety, mission, and cost significance of the SSC being categorized and the 
facility to which the SSC belongs.  Hazard is used as only one consideration in the graded 
approach concept.  Categorization of safety-class and safety-significant SSCs shall heavily 
rely on accident analysis of the facility if available.  Whenever questions concerning appropriate 
categorization arise, a margin of error should be provided by selecting the higher category. 

c) Determine contractor compliance with the listed documents as they apply to 
contract design requirements and facility maintenance management system 
activities at a defense nuclear facility. 

This is a performance-based competency.  The qualifying official will evaluate the 
completion of this competency. 

28. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of methods to maintain communication with Headquarters, field elements, 
and the public. 

a) Describe the Department’s organization and discuss the procedures for 
communicating between elements. 

DOE-STD-7501-99, The DOE Corporate Lessons Learned Program, states that the application of 
lessons learned plays a key role in maintaining Integrated Safety Management Systems (ISMSs) 
and in improving DOE and contractor programs, processes, and practices integral to ISMSs. 

At the local level, contractor managers are expected to describe lessons learned programs as 
part of their safety management system descriptions.  These descriptions should express the 
local management expectations for the development, communication, and use of lessons 
learned.  They should also describe, in whole or by reference, the infrastructure mechanisms 
that support development, sharing, and use of lessons learned. 

The Department established Integrated Safety Management (ISM) as a Department-wide 
approach for managing and performing work safely.  ISM defines five work-cycle functions: 
identifying the work, analyzing the hazards, defining the controls, performing the work, and 
feedback and continuous improvement.  It also describes three basic levels of work within 
which these functions are performed: the institutional, site, and activity levels. It is expected 
that lessons learned will be identified, shared, and used within each function, for inter-
relationships among functions, and within and among the three organizational levels of work 
planning and performance. 

The use of lessons learned is a principal component of an organizational culture committed to 
continuous improvement.  The methods used to instill lessons learned as part of the culture 
vary, as do the mechanisms for identifying, sharing, and using lessons learned. 
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The nature of the work and the complexity of the organization are prime determinants of 
cultural and infrastructure support for lessons learned.  Cultural methods often include setting 
expectations, providing support and incentives, conducting monitoring and providing 
feedback, and continuous improvement.  Infrastructure mechanisms typically include the 
clear definition of resources, processes, and procedures by which personnel are supported to 
identify, share, and use lessons learned.  The infrastructure mechanisms are often referred to 
as Lessons Learned Programs. 

Lessons Learned Programs include two basic processes.  The first is a development process 
that includes identification, documentation, validation, and dissemination of a lesson learned.  
The second is a utilization and incorporation process that includes identification of applicable 
lessons learned, distribution to appropriate personnel, identification of actions that will be 
taken as a result of the lessons learned, and follow-up to ensure that appropriate actions were 
taken.  In addition to these elements, lessons learned programs contain processes to measure 
operational performance improvement and program effectiveness. 

b) Describe the Department’s procedures and policy for communicating with the 
Environmental Protection Agency and other regulatory agencies. 

The extensive and varied alliances that maintenance personnel are required to cultivate 
require equally extensive and varied approaches.  The information below provides suggested 
approaches, but is not all-inclusive. 

DOE P 141.2, Public Participation and Community Relations, provides guidance in building 
alliances.  This DOE policy states that public participation is open, ongoing, two-way 
communication, both formal and informal, between the DOE and its stakeholders concerning 
DOE’s missions and activities.  Effective public participation is at the core of good 
community relations, which is essential for DOE facilities to achieve their missions.  
Regular, interactive communication enables all parties to learn about and better understand 
each other’s views and positions. 

DOE P 141.2 also provides a mechanism for bringing a broad range of stakeholder 
viewpoints and community values into DOE’s decision-making early in the process. This 
early involvement enables DOE to make more informed decisions and build mutual understanding 
and trust between DOE, the public it serves, and the communities that host its facilities. 

Effective public participation and good community relations both rest on a foundation of 
positive personal relationships; DOE managers and staff are encouraged to seek to build and 
nurture such relationships. 

The methods used to encourage public participation will vary widely in nature and scope and 
may include, but are not limited to, informal conversations, written and electronic 
communication, scheduled meetings and workshops, legally required hearings, and federal-
state-local-tribal meetings.  Under DOE P 141.2, DOE actively seeks, considers, and 
responds in a timely manner to the views of its stakeholders, thereby providing them an 
opportunity to influence decisions. 
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The goals of the DOE Public Participation and Community Relations Policy are as follows: 
 DOE will actively seek to identify stakeholders, consider public input, and incorporate or 

otherwise respond to the views of its stakeholders in making its decisions. 
 The public will be informed in a timely manner and empowered to participate at 

appropriate stages in DOE’s decision-making processes. Such processes will be open, 
understandable, and consistently followed. Managers will define clear access points 
for public input from the earliest stages of a decision process and will provide 
adequate time for stakeholders to participate. 

 Credible, effective public participation processes, including active community 
outreach, will be consistently incorporated into DOE program operations, planning 
activities, and decision-making processes at Headquarters and in the field. Employees 
within the DOE complex will share responsibility for promoting and improving 
public participation and community relations. 

 DOE will conduct periodic reviews of its public participation and community 
relations efforts. 

Alliances are often highly visible during emergencies.  DOE G 151.1-1, volume 4-5, 
Emergency Facilities and Equipment, states that the ability to provide the public, media, and 
DOE employees with accurate and timely information is based on an effective Emergency 
Public Information (EPI) program.  To be effective, emergency public information should be 
coordinated with onsite and offsite federal, state, local, and tribal emergency response 
organizations.  The EPI program provides the means for a facility to coordinate the timely 
exchange of information among representatives from DOE and other organizations.  This 
coordination is critical to prevent dissemination of confusing, conflicting, and erroneous 
information. 

Maintenance management’s interaction with Congress is often dependent on circumstances. 
However, DOE M 135.1-1A, Department of Energy Budget Execution Funds Distribution 
and Control Manual, provides some insight on congressional alliances. 

Congressional notifications are intended to ensure that the appropriate committees are 
promptly and fully informed of changes in program activities. Information may be conveyed 
in written correspondence or through informal discussion with the appropriate committees. 

When events or conditions in the fiscal year necessitate changes to the approved budget, 
proposals must be communicated to the congressional committees responsible for those 
appropriations.  Processes are in place to address changes for reprogramming, restructuring, 
appropriation transfer, notification, and deferral and rescission proposals. 

When changes do not require formal or internal/limited reprogramming procedures, but may 
affect areas known to be of interest or concern to Congress, DOE will notify the appropriate 
committees of changes in program activities to ensure they are promptly and fully informed. 

In these cases, DOE may elect to notify the appropriate committees through less formal 
procedures.  The Office of the Chief Financial Officer’s informal discussions with the 
appropriate committee, or a Secretarial Officer’s correspondence with the appropriate 
committee, serves as sufficient notification of the impending actions. 
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29. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of facility maintenance management-related data management 
requirements. 

a) Describe the local file plan and procedure and the authorized disposition 
requirements for facility maintenance management-related records contained in 
DOE Order 1324.2A Chg 1, Records Disposition. 

This is a performance-based competency.  The qualifying official will evaluate the 
completion of this competency. 

b) Describe the reporting requirements for occurrence reports categorized as 
Personnel Safety and Health Occurrence Reports per DOE Manual 231.1-2, 
Occurrence Reporting and Processing of Operations Information. 

There are ten major groups of categorized occurrences.  Personnel safety and health occurrence 
reports are in Group 2.  The criteria for this type of occurrence report are listed below: 

 Any occurrence due to DOE operations resulting in a fatality or terminal injury/illness 
(For fatalities caused by overexposures, the intent of this criterion is to report those 
caused by acute rather than chronic effects.) 

 Any single occurrence requiring in-patient hospitalization of three or more personnel 
 Any single occurrence resulting in three or more personnel having days away, 

restricted, or transferred (DART) cases per 29 CFR 1904.7 
 Personnel exposure to chemical, biological or physical hazards above limits established 

by the Occupational Safety and Health Administration (refer to 29 CFR 1910) or the 
American Conference of Governmental Industrial Hygienists, whichever is lower, and 
that requires the administration of medical treatment beyond simple first aid on the same 
day as the exposure [29 CFR 1904.7(b)(5)(i) and (ii) define “medical treatment” and 
“first aid.”] 

 Personnel exposure to chemical, biological or physical hazards above limits established 
by the Occupational Safety and Health Administration (refer to 29 CFR Part 1910) or the 
American Conference of Governmental Industrial Hygienists 

 Any single occurrence resulting in a serious occupational injury 
o A serious occupational injury is an occupational injury that 

• requires hospitalization for more than 48 hours, commencing within 7 days 
from the date the injury was received; 

• results in a fracture of any bone (except simple fractures of fingers, toes, or 
the nose, or a minor chipped tooth); 

• causes severe hemorrhages or severe damage to nerves, muscles, or tendons; 
• damages any internal organ; 
• causes second- or third-degree burns, affecting more than five percent of the 

body surface. 

c) Describe the reporting requirements outlined in DOE O 231.1A, Environment, 
Safety and Health Reporting. 

Unless otherwise indicated, the reports listed below will be submitted in accordance with the 
most recent versions of DOE M 231.1-1 and DOE M 231.1-2.  These Manuals, which are 
mandatory for ensuring compliance with parts of this Order, specify in detail the reports that 
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must be filed, the persons or organizations responsible for filing the reports, the recipients of 
the reports, the formats in which the reports must be prepared, and the time schedules for 
filing the reports.  The following reports and information are required: 

 Occupational injury and illness reports 
 Fatality and catastrophe reports 
 Work hours reports 
 Occupational radiation exposure data to individuals (and visitors) 
 Annual individual occupational radiation exposure data to the radiation exposure 

monitoring system (REMS) 
 National Environmental Policy Act (NEPA) reporting 
 Annual site environmental reports 
 Excess injury and illness reports 
 Information requested by external organizations for epidemiological studies 
 Annual fire protection summaries 
 Occurrence reports 
 Environmental Protection Program reports 

d) Discuss the record keeping requirements of DOE O 433.1, Maintenance 
Management Program for DOE Nuclear Facilities. 

DOE O 433.1 requires an accurate maintenance history that compiles maintenance, resource, 
and cost data in a system which is retrievable and capable of entering required-maintenance 
costs, actual maintenance costs, and availability data and failure rates for mission-critical and 
safety SSCs into the DOE Facility Information Management System. 

30. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of contractor and Department organization and structure as they relate to 
maintenance management responsibilities and authority. 

a) Define the maintenance organizational structure. 

A typical maintenance organization is composed of a maintenance division manager and 
various departments with department managers.  Organization charts should indicate line and 
staff positions and interfaces within the maintenance division and with the plant organization. 
Interfaces with committees should also be shown on the organization chart.  Position 
descriptions or equivalent procedural guidance should be used to supplement the 
maintenance organization chart.  Position descriptions should clearly define the authorities, 
responsibilities, and qualifications for each management position within the maintenance 
organization.  Additionally, procedures and policies that describe the functions and interfaces 
of the organization should be implemented.  Measures should be established to ensure that 
organization charts, positions descriptions, and related procedures are maintained current. 

b) Describe the responsibilities of individuals in the organization and their authority. 

Maintenance Division Manager 
The maintenance division manager is responsible for all aspects of maintenance operations, 
including the safety and well-being of maintenance personnel working at the plant.  The 
maintenance division manager should be aware of day-to-day maintenance activities.  The 
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maintenance division manager reports to the plant manager, although he/she retains full 
responsibility for safe and reliable operation of the maintenance division.  Responsibilities of 
the maintenance division manager should include the following: 

 Establishing high standards for the conduct of maintenance activities and ensuring 
uniform adherence to those standards 

 Holding line managers accountable for performance in their areas of responsibility 
 Establishing goals and objectives that promote safe, reliable, and efficient 

maintenance operations 
 Ensuring the safety and well-being of assigned maintenance division personnel  
 Ensuring that the plant is maintained in accordance with corporate and plant policies 

and procedures and applicable regulatory requirements 
 Ensuring maintenance division personnel are properly trained and qualified 
 Developing personnel for key supervisory and management positions 
 Monitoring maintenance performance by performing activities such as 

o observing personnel performing their duties 
o promoting personal involvement and continuing assessments by key subordinates 
o communicating frequently with subordinates 
o reviewing performance monitoring trend reports, reports from the quality 

program, and reports from other groups or activities 
 Reviewing assessments performed by outside organizations 
 Identifying root causes of problems, initiating corrective actions, and tracking actions 

to completion 
 Ensuring incorporation of industry operating experience into appropriate aspects of 

maintenance operations 

Staff Assistants 
Staff assistants may be designated within the maintenance organization to fulfill certain staff 
functions for the maintenance division manager.  When designated, the staff assistant’s 
duties, responsibilities, and reporting relationship should be clearly defined in position 
descriptions approved by the maintenance division manager.  Staff assistants should not 
perform functions that are the responsibility of line management. 

Department Managers 
The managers of the line operations and support departments generally report to and receive 
instructions from the maintenance division manager.  Department managers should be 
responsible for the activities of personnel assigned to their department.  In addition, 
department managers should be held accountable for ensuring that plant policies and 
procedures are carried out. 

When on-site support departments report to someone other than the maintenance division 
manager, they should be responsive to direction from the maintenance division manager.  
The relationships between maintenance management and support groups located on-site 
should be clearly defined and understood. 

Committees and Task Forces 
Committees and task forces can be used effectively to bring together personnel from multiple 
disciplines to review or investigate a specific issue or problem.  Committees and task forces 
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should have a clearly defined charter and objective and should be chaired by a senior individual 
with proven leadership capabilities and appropriate experience in the area under investigation. 

Recommendations from committees or task forces should be provided to line management.  
Line management is responsible for evaluating and appropriately acting on recommendations 
made by committees.  The use of committees and task forces to manage or coordinate 
responsibilities that should be assigned to individual managers can dilute authority and 
accountability; therefore, committees should be used with prudence. 

c) Describe the relationship and interface of the maintenance organization with other 
organizational structures. 

Maintenance personnel should clearly understand their authority, responsibility, 
accountability, and interfaces with other groups. 

Maintenance division staff interfaces with many outside organizations, such as the bargaining 
unit, federal regulatory agencies, state regulatory agencies and commissions, local 
governmental bodies, industry oversight and advisory groups, and insurance companies. 

Maintenance division management should not acquiesce to outside organizations to the 
extent that management’s primary responsibility — personnel safety and plant safety and 
reliability — is compromised. 

Each facility should develop an integrated approach to maintenance so that working 
relationships are developed among all organizational units that support the maintenance 
function (e.g., operations, health physics, stores, quality control, engineering, and 
procurement). 

The maintenance strategy should chart the relationship among these supporting groups, as 
related to overall facility maintenance, by defining responsibility, authority, and 
accountability.  This will entail identification of 

 personnel interfaces 
 periodic self-assessments of work activities 
 procedural interfaces 
 indicators relating to support of maintenance tracked for each supporting group (e.g., 

number of plant work orders on hold because of lack of spare parts) 

31. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of assessment techniques (such as the planning and use of observations, 
interviews, and document reviews) to assess facility performance, report results of 
assessments, and follow-up on actions taken as the result of assessments. 

a) Describe the role of facility maintenance management personnel with respect to 
oversight of Government-Owned Contractor-Operated (GOCO) facilities. 

The role of maintenance management personnel is to ensure that safety requirements 
necessary for a practical safeguarding of applicable DOE facilities and personnel are being 
adequately implemented.  Practical safe work procedures include training of skilled and 
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unskilled personnel who work in maintenance.  Safety measures shall protect personnel 
against both normal operations and emergency situations.  In addition, only qualified persons 
who are capable of working safely in maintenance and are familiar with the proper use of 
special precautionary techniques, personal protective equipment, TSRs, and operating 
procedures may perform work.  Maintenance management personnel perform DOE line 
management oversight of their assigned facilities to ensure that 

 the contractor is operating facilities safely and efficiently (i.e., within the boundaries 
of those controls invoked in the facility authorization basis); 

 the contractor’s management system is effectively controlling conduct of operation as 
related to nuclear safety; 

 effective lines of communication between DOE and its operating contractors are 
maintained during periods of normal operation, and following reportable events, in 
accordance with DOE Orders and requirements. 

b) Describe the assessment requirements and limitations associated with the 
interface with contractor employees. 

As assessment requirements and limitations associated with the interface of contractor 
employees vary from site to site, the local qualifying official will evaluate the completion of 
this competency. 

c) Discuss the essential elements of a performance-based assessment including: 
 Investigation 
 Fact finding 
 Exit interview 
 Reporting 
 Follow-up 
 Closure 

Investigation 
It is important to begin the investigation as soon as an assessment is called for to ensure that 
data is not lost.  The information that should be collected consists of: conditions before, 
during, and after operation of the facility; personnel involvement; environmental factors; and 
other information having relevance to the operation of the facility. 

Fact Finding 
Once all the data has been collected, the data should be verified to ensure accuracy.  The 
investigation may be enhanced if some physical evidence is retained.  Establishing a 
quarantine area, or the tagging and segregation of pieces and material, should be performed 
for failed equipment or components.  The basic need is to determine the direct, contributing, 
and root causes so that effective corrective actions can be taken that will prevent recurrence.  
Some areas to be considered when determining what information is needed include 

 activities related to the operations of the facility 
 initial or recurring problems 
 hardware (equipment) or software (programmatic-type issues) associated with the facility 
 recent administrative program or equipment changes 
 physical environment or circumstances 



 

 
97  

Some methods of gathering information include conducting interviews and collecting statements.  
Interviews must be factual.  Preparing questions before the interview is essential to ensure that all 
necessary information is obtained.  Interviews should be conducted, preferably in person, with 
those people who are most familiar with the system.  Individual statements could be obtained if 
time or the number of personnel involved makes interviewing impractical.  Interviews can be 
documented using any format desired by the interviewer.  Consider conducting a walk-through of 
the system or facility as part of the interview if time permits. 

Exit Interview 
Assessments can gain value from an exit interview.  This interview is used primarily to 
present the assessment summary and provide the assessed organization an opportunity to 
verify the factual accuracy of assessment results.  To facilitate this, assessors should be 
prepared to provide detailed supporting information for those results (ideally, a draft 
assessment report should be available at this time).  This interview also offers an opportunity 
for the assessed organization to present its management position and any plans for addressing 
the results.  Reasonable time should be allowed to discuss any concerns, but this interview 
should not be used to argue the assessment agenda or methodology. 

Reporting 
Review of reports and documents helps develop the foundation for identifying weaknesses 
and areas that are of concern to an auditor. 

Review relevant documents or portions of documents as necessary, and reference their use in 
support of facility operation.  Record appropriate dates and times associated with the 
occurrence on the documents reviewed.  Examples of documents include the following: 

 Operating logs 
 Correspondence 
 Inspection/surveillance records 
 Maintenance records 
 Meeting minutes 
 Computer process data 
 Procedures and instructions 
 Vendor manuals 
 Drawings and specifications 
 Functional retest specifications and results 
 Equipment history records 
 Design basis information 
 Safety analysis report (SAR)/technical specifications 
 Related quality control evaluation reports 
 Operational safety requirements 
 Safety performance measurement system/occurrence reporting and processing system 

(SPMS/ORPS) reports 
 Radiological surveys 
 Trend charts and graphs 
 Facility parameter readings 
 Sample analyses and results (chemistry, radiological, air, etc.) 
 Work orders 
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Follow Up 
After a reasonable period of time has elapsed, follow-up activities should be performed to 
verify the effectiveness of the corrective actions and how they were implemented.  The 
verification should, at a minimum, sample the corrective actions to determine whether the 
problem/issue to be addressed has been resolved.  The organization’s reporting systems (e.g., 
noncompliance tracking system, occurrence reporting and processing system, external 
oversight reports and regulatory violations, performance indicators) should be reviewed for 
evidence of the problem (or a similar problem) recurring.  The same techniques used to 
conduct assessments may be used for verifying corrective actions; however, there are several 
common ways to verify the implementation of corrective actions, including the following: 

 Reassessment of the deficient areas 
 Review of new or revised quality-affecting documents such as manuals, procedures, 

and training records 
 Verification during the next scheduled assessment 
 Verification by conducting a surveillance covering the areas of concern 

Closure 
In the closure process, contractors send a letter to the directives management group (DMG) 
requesting closure and stating that the corrective actions in the implementation plan have 
been completed.  The DMG coordinates approval of the closure with the appropriate division 
of primary interest and the contracting officer’s representative. 

d) Describe the following assessment methods and the advantages or limitations of 
each method: 
 Document review 
 Observation 
 Interview 

Document Review 
Document review is used extensively during an assessment to substantiate the information 
obtained during interviews and observation.  During the course of an assessment, questions 
may arise concerning what is heard and seen.  The review of documents, including logs, 
procedures, work orders, and other data provides a method for answering these questions and 
validating the assessment results.  The drawback of document review is that the accuracy of 
the records cannot be ascertained by review alone.  This technique should be combined with 
interviews, observation, inspection, and/or performance testing to complete the picture of 
performance.  Records and documents should be selected carefully to ensure they adequately 
characterize the program, system, or process being assessed. 

Observation 
Observation, the viewing of actual work activities, is often considered the most effective 
technique for determining whether performance is adequate.  Assessors should understand 
the effect their presence has on the person being observed and convey an attitude that is 
helpful, constructive, positive, and unbiased.  The primary goal during observation is to 
obtain the most complete picture possible of the performance, which should then be put into 
perspective relative to the overall program, system, or process.   
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Before drawing final conclusions, the assessor should verify the results through at least one 
other technique. 

Interview 
Interviews provide a means to verify the results of observation, document review, inspection, 
and performance testing.  In addition, interviews allow the responsible person to explain and 
clarify those results.  The interview helps to eliminate misunderstandings about program 
implementation, and provides a venue where apparent conflicts or recent changes can be 
discussed and the organization and program expectations can be described.  Tools developed 
during assessment planning are used to prepare for the interview.  Assessors should also 
prepare questions in advance to keep the interview focused. 

e) Describe the action(s) to be taken if the contractor challenges the assessment 
findings and explain how such challenges can be avoided. 

Disputes over the assessment findings, the corrective action plan, or its implementation (such 
as timeliness or adequacy) must be resolved at the lowest possible organizational level.  The 
organization that disagrees with the disposition of a given issue may elevate the dispute for 
timely resolution.  The organization that disagrees with the disposition of a given issue must 
elevate the dispute in a step-wise manner through the management hierarchy.  The dispute 
must be raised via a deliberate and timely dispute resolution process that provides each party 
with equal opportunity for input and a subsequent opportunity to appeal decisions up to the 
Secretary of Energy, if necessary. 

32. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of lessons learned and problems impacting the Department’s maintenance 
activities across the complex. 

a) Describe the documentation of the Department’s and industry’s lessons learned 
and current events. 

Lessons learned documents for local use may be tailored as appropriate for local needs.  
Lessons learned for Department-wide dissemination and dissemination external to DOE 
should provide certain essential information to reduce search time and enhance determination 
of relevancy.  A template for documenting lessons learned information for complex-wide 
dissemination is included in appendix A of DOE-STD-7501-95.  The template data elements 
are used for entering lessons into the corporate lessons learned database.  Other formats are 
acceptable, but valuable lessons for future operations are more easily handled for archiving 
when the template elements are all included.  The Headquarters lessons learned lead office is 
available to work with local lessons learned points of contact to structure local lessons 
learned for broader dissemination.  The objective of a DOE-wide format is to provide an 
abstract of key information and points of contact for additional detail.  The template 
categories are provided to assist users in accessing information relevant to their needs. 

b) Discuss recent events that impact maintenance management activities. 

c) Discuss current efforts by the Department and the contractor to address issues 
and recent events. 
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d) Discuss recent issues identified by external groups (e.g., Defense Nuclear 
Facilities Safety Board, Environmental Protection Agency, Occupational Safety 
and Health Act) and Department oversight groups (Environmental Health and 
Operational Readiness Reviews) that impact facility maintenance. 

Elements “b”–“d” are performance-based competencies.  The local qualifying official will 
evaluate the completion of these competencies. 

e) Explain the intent of a maintenance problem analysis program and discuss a 
maintenance problem where this program has recently been employed. 

Systematic analysis should be used to determine and correct the root causes of unplanned 
occurrences related to maintenance.  Maintenance management provides guidance for 
collecting and trending maintenance history for recurring or persistent equipment failures 
that should be reviewed by the analysis program.  Incident reports, post-trip reviews, and 
other similar operating experience methods supplement the maintenance history program and 
provide data, including human error data, which should be reviewed by the analysis program.  
An analysis program may be used effectively to reduce recurring maintenance problems by 
identifying and resolving root causes of the problems. 

33. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of the requirements of a maintenance management program. 

a) Describe the SSCs included in a maintenance management program. 

The maintenance management program for all DOE property must be consistent with DOE  
O 433.1, and all DOE property must be maintained in a manner that promotes operational 
safety, worker health, environmental protection and compliance, property preservation, and 
cost-effectiveness while meeting the programmatic mission. 

Structures, systems, and components that are important to safe operation should be subject to 
a maintenance program to meet or exceed their design requirements throughout their life. 

Periodic inspection of SSCs and equipment must be performed to determine deterioration or 
technical obsolescence that threatens performance and/or safety. 

b) Discuss line management’s responsibilities for the maintenance management 
program. 

Primary responsibility, authority, and accountability for the direction and management of the 
maintenance programs for all property reside with the line management assigned direct 
programmatic responsibility. 

c) Define the term “graded approach” and discuss its application to a maintenance 
management program. 

Because DOE facilities are so diverse in character and age — many have been operating for 
several decades — it is impossible to develop a single set of program criteria directly 
applicable to them all.  However, a wide variety of facilities can be accommodated by means 
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of the graded approach to adapt DOE general criteria.  Use of the graded approach also 
makes it easier to apply resources where the greatest benefit can be realized. 

The level of analysis, documentation, and actions necessary to comply with a requirement in 
DOE O 433.1 are commensurate with 

 the relative importance to safety, safeguards, and security; 
 the magnitude of any hazard involved; 
 the stage of the facility’s life cycle; 
 the programmatic mission of the facility; 
 the particular characteristics of the facility; 
 any other relevant factor. 

d) Discuss the application of TSRs in a maintenance management program. 

The site maintenance plan or and/or the maintenance implementation plan should clearly 
define the structures, systems, and components that are included in the maintenance 
management program, using a graded approach and the requirements derived from Technical 
Safety Requirements.   

e) Discuss the management systems that control maintenance activities. 

Managers should be sufficiently involved with facility operations to be technically informed 
and personally familiar with the conditions at the operating facility to ensure the safety of 
DOE nuclear facility operations. 

Managers should visit the facility (including at irregular hours), assess selected activities and 
portions of the facility, and leave a written record of their observations. 

Managers should periodically review the maintenance program to verify that they are 
effectively accomplishing the intended objectives and the programs are upgraded as needed. 

Facility managers and supervisors should review the work of non-facility contractor and sub-
contractor personnel during preparation for work, at the job site, and during post maintenance 
testing and acceptance inspections to the extent needed to enforce these requirements. 

Examples of work practices that should be reviewed and verified include the following: 
 safety is the first priority for all work 
 unsafe conditions and deficiencies are clearly identified 
 industrial safety and radiological protection practices are followed 
 exposure of personnel to hazardous materials and conditions is minimized 
 the potential for the spread of radioactive or other hazardous materials is minimized 

through proper containment and handling 
 pre-job briefings and applicable training are properly used 
 quality of workmanship, materials, and parts is apparent 
 work is being performed on the correct SSCs 
 applicable authorization, procedures, documents, and permits are available at the jobsite 
 individuals performing work or responsible for work are adequately trained and have 

a clear understanding of work scope and the effect of the work being performed 
 the purpose and importance of plant SSCs are understood 
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 personnel are knowledgeable of the general facility layout (including emergency 
egress routes and assembly locations) 

 maintenance activities are under the control of the applicable owner/operator 
 maintenance personnel exhibit an attitude of first-effort quality workmanship 
 the concept of ALARA includes value-added considerations when planning work to 

minimize potential exposure 
 maintenance personnel are 

o attentive to identifying deficiencies and off-normal conditions and are bringing 
them to the attention of applicable managers 

o responsive to priority correction of deficiencies and off-normal conditions when 
approved by applicable managers 

 environmental protection regulations are followed 
 hazardous materials are properly handled and stored and waste is minimized 
 procedures are followed, including adherence to step-by-step requirements, sign-offs, 

and work hold points 
 open systems and components are protected (foreign material exclusion) 
 personnel are accountable for their use of tools, chemicals, and materials 
 proper tools are used for the proper job 
 work is progressing and there is adequate time to perform the job, especially in an LCO 
 operations and support organizations involvement is coordinated into applicable activities 
 effective trouble shooting techniques are used 
 by-passing or deactivation of safety controls, interlocks, and plant SSCs for test 

purposes, calibration/certification, or maintenance is performed in accordance with 
detailed, approved procedures and permits 

 the requirements and conditions for restoring plant SSCs to service following 
deactivation or by-passing is documented and verified 

 post maintenance testing instructions are clearly defined and understood, and include  
o clearly written instructions 
o specific parameter acceptance criteria 
o applicable test precautions and safety considerations 
o a test scope adequate to verify the adequacy of completed work 
o documentation of test results/data 
o test results review and written acceptance by operations 

 post-job reporting and post-job critiques, when applicable, are properly used 
 backlog is effectively managed 

f) Describe the mechanisms for feedback of relevant information, such as trend 
analysis and instrumentation performance/reliability data, to identify necessary 
program modifications. 

A key element of management involvement is the establishment of a feedback system where 
feedback and communication are continuously encouraged.  This system should include 
planners, engineers, craft personnel, warehouse personnel, and others so that participation in 
improvements is promoted at all levels of the maintenance organization.  Project teams 
should also include representatives from the affected crafts. 

The ability to apply lessons learned from in-house maintenance experiences (and the 
experiences of others) is essential for long-term success.  Management should use information 
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about problems encountered during maintenance activities to improve performance.  
Maintenance can also benefit by taking advantage of related experience at other facilities. 

The maintenance manager, and sometimes the facility manager, may address specific groups 
on topics related to team integration, productivity, and motivation.  Additionally, managers 
should set aside time for maintenance personnel to discuss problem areas and suggested 
improvements. 

An evaluation of the preventive maintenance (PM) program should be conducted annually by the 
maintenance manager with assistance from the applicable/affected operations, technical support, 
and engineering groups.  This evaluation should address the overall effectiveness of the program in 
improving plant and/or equipment availability, and in reducing the cost of maintenance. 

This evaluation should consider PMs that are being performed unnecessarily or excessively, 
thereby consuming valuable and limited resources that may otherwise be used to upgrade 
other maintenance programs.  Additionally, excessive PM may increase item deterioration, 
radiation exposures, maintenance errors, and rework.  Items to be considered in the 
evaluation should include, but not be limited to, the following: 

 Adequacy of PM procedures based on craftsperson feedback 
 Quality assurance audit reports and self-assessment findings 
 Failure trend reports for plant and industry equipment 
 Licensee event reports 
 Non-conformance reports 
 Material deficiency reports 
 Causes for deferrals 

g) Discuss the role of configuration management as it relates to maintenance 
management. 

The maintenance policy regarding the control of plant configuration should be clearly 
defined and communicated to all levels of the organization.   The policy should address the 
scope of configuration management controls, the responsibilities of the maintenance 
organization, and the principal interfaces between the facility and the maintenance 
organization that directly control material condition assessments and facility design basis 
requirements.  In addition, the policy should identify each maintenance line manager’s 
responsibilities for implementing the necessary controls to ensure effective implementation 
of the configuration management policy. 

34. Facility maintenance management personnel shall demonstrate the ability to conduct 
independent assessments of a contractor’s compliance with the requirements of DOE 
O 433.1, Maintenance Management Program for DOE Nuclear Facilities. 

a) Establish the criteria to be used as a basis for conducting the evaluation. 

b) Establish the points of contact with the field organization being evaluated. 

c) Gather information pertinent to the evaluation by interviewing personnel, 
observing maintenance activities and reviewing maintenance records. 
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d) Document the results of data collection in field notes. 

e) Compare the results of the review phase with the criteria established for the 
evaluation and determine if deficiencies exist. 

f) Document the results of the overall evaluation in a formal written report which 
includes the status of meeting the established criteria, identifies deficiencies or 
good practices, and suggests recommendations for improvement. 

g) Resolve conflicting or inconclusive observations or findings obtained from other 
evaluators on an evaluation team. 

h) Verbally report the results of the evaluation to contractor facility management and 
Department management. 

i) Perform follow-up activities as applicable to ensure implementation of corrective 
actions, including tracking and close-out. 

All of the elements of this competency statement are performance-based.  The qualifying 
official will evaluate the completion of this competency. 

35. Facility maintenance management personnel shall demonstrate a working-level 
knowledge of problem analysis principles and techniques necessary to identify 
maintenance problems, determine potential causes of problems, and identify 
corrective action(s). 

a) Discuss the elements of an analysis program. 

Systematic analysis should be used to determine and correct the root causes of unplanned 
occurrences related to maintenance.  Maintenance management provides guidance for 
collecting and trending maintenance history for recurring or persistent equipment failures 
that should be reviewed by the analysis program. 

Incident reports, post-trip reviews, and other similar operating experience methods 
supplement the maintenance history program and provide data, including human error data, 
which should be reviewed by the analysis program. 

An analysis program may be used effectively to reduce recurring maintenance problems by 
identifying and resolving root causes of the problems. 

b) Discuss the guidelines for information collecting. 

When all initial information (e.g., operator logs and records, recorder and computer records, 
interviews, and personnel statements) related to the unplanned occurrence is collected, 
additional information pertinent to the investigation should be identified and obtained.  This 
may include diagnostic information (such as vibration measurements, infrared heat 
distribution profiles, lube oil sample analysis, and previous operating and maintenance 
history), operating procedures, vendor-recommended maintenance requirements, 
maintenance schedules, recommended maintenance that was not accomplished, information 



 

 
105  

related to personnel training and qualifications, adequacy of communications, maintenance 
procedures, and relevant information obtained from documentation of maintenance history.   

Additionally, data collection for use in analyses of maintenance problems should be 
considered during the planning phase of maintenance activities.  Other personnel who have 
performed the task or job in the past should be interviewed to obtain their viewpoint.  A 
walk-through of how they have performed the task may be used as part of the interview. 

c) Discuss event causal factors for human performance problems. 

The following are the event causal factors for human performance problems with explanatory 
examples: 

 Verbal communication, e.g., inadequate information exchange between personnel, 
whether face-to-face or by telephone 

 Written procedures and documents, e.g., inadequate maintenance, operating, or 
special test procedures/instructions, and inadequate drawing(s), equipment manual(s), 
and technical specification(s) 

 Person-machine interface, e.g., insufficient or incorrect labels, gauges, annunciators, 
or control devices 

 Environmental conditions, e.g., inadequate lighting, work space, or clothing, and 
noise, high radiation, and ambient temperature 

 Work schedule, e.g., excessive overtime, or insufficient time to prepare for or 
accomplish tasks 

 Work practices, e.g., lack of self-checks or failure to follow procedures 
 Work organization/planning, e.g., insufficient time to prepare for or to perform 

maintenance that is not scheduled 
 Supervisory methods, e.g., inadequate direction, supervisor interface, or 

overemphasis on schedule 
 Training/qualification, e.g., insufficient technical knowledge, lack of training, 

inadequate training materials, improper use of tools, insufficient practice, or 
ineffective on-the-job training 

 Change management, e.g., inappropriate plant modification or lack of change-related 
procedures and documents 

 Resource management, e.g., unavailability of tools, information, personnel, or supervision 
 Managerial methods, e.g., insufficient/lack of accountability, policies, goals, or 

scheduling; inadequate problem resolution; insufficient use of operating experience; 
lack of proper assignment of responsibility; lack of communication; non-enforcement 
of high standards; or lack of safety awareness 

d) Discuss event causal factors for equipment performance problems. 

The following are the event causal factors for equipment performance problems, with 
explanatory examples: 

 Design configuration and analysis, e.g., inappropriate layout of the system or 
subsystem; inappropriate component orientation; component omission; errors in 
assumptions, methods, or calculations during design or when establishing operational 
limits; improper selection of materials or components; or failure to consider the 
operating environment in the original design 
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 Equipment specification, manufacture, and construction, e.g., improper heat 
treatment, machining, casting, onsite fabrication, or installation 

 Maintenance/testing, e.g., inadequate maintenance, insufficient post-maintenance 
testing, inadequate preventive maintenance, or inadequate quality control function 

 Facility/system operation, e.g., operating parameters or changes in parameters or 
performance 

 External, e.g., Storms, floods, or earthquakes 

In using the above categories, one or more of the above categories may be primary causes, 
one or more of the above categories may be secondary causes, and others may be possible 
causes.  In all cases, the reason a category is chosen is known and documented. 

e) Describe and explain the application of problem analysis techniques, including 
the following: 
 Root cause analysis 
 Causal factor analysis 
 Change analysis 
 Barrier analysis 
 Management Oversight Risk Tree analysis 

Root Cause and Causal Factor Analysis 
The actual or probable causes of a problem should be evaluated by one or more techniques or 
methodologies to establish a final root cause.  An acceptable root cause should meet three 
criteria: (1) its correction should prevent recurrence of the unplanned occurrence; (2) its 
correction should be feasible; and (3) its correction should not adversely impact safety, 
reliability, or operational goals.  Examples of a number of proven and accepted techniques 
for analyzing information to determine causes of problems include the following: 

 Event and causal factor charting 
 Walk-through task analysis 
 Fault tree analysis 
 Change analysis 
 Barrier analysis 

Event and causal factor charting utilizes a block diagram to depict cause and effect.  This 
technique is most effective for solving complicated problems because it provides a means to 
organize the data, provides a concise summary of what is known and unknown about the 
event, and results in a detailed sequence of facts and activities. 

The first block on the chart is the primary effect.  For each effect, there is a cause that 
becomes the effect in the next block to the right.  For each cause (effect), list in a block just 
below the cause (effect) two reasons you know it to be true.  If only one reason is known or 
not firm, then all possible causes should be evaluated as potential causes.  When this process 
gets to the point where a cause(s) can be corrected to prevent reoccurrence, then the root 
cause or causes have been found. 

A walk-through task analysis may be used to supplement other techniques described here.  
This task analysis is a method in which personnel who actually do the task where the 
problem occurred conduct a step-by-step reenactment of their actions for the observer 
without carrying out the actual function.  If appropriate, it may be possible to use the 



 

 
107  

simulator for performing the walk-through rather than the control room.  The objective is to 
determine how a task was really performed and identify problems in human factors design, 
discrepancies in procedural steps, or training.  

Change Analysis 
Change analysis is used when the problem is obvious.  It is generally used for a single event 
and looks at a problem by analyzing the deviation between what is expected and what 
actually happened.  The evaluator essentially asks what differences occurred to make the 
outcome of this task or activity different from all other times when this task or activity was 
successfully completed.  This technique consists of asking the questions what, when, where, 
who, and how.  The answers to these questions should provide direction toward answering 
the root-cause determination question, “why?” 

Barrier Analysis 
Barrier analysis is a systematic questioning process that can be used when the problem 
appears to be programmatic.  It identifies physical, administrative, and procedural controls, 
and other controls or barriers that should have prevented an event from happening.  This 
technique should be used to assess why existing barriers, both physical and administrative, 
failed and what additional barriers are needed to prevent reoccurrence.  Secondary questions 
in this technique ask “why?” and “how do you know?” 

Management Oversight Risk Tree Analysis 
Fault tree analysis is a systematic approach, similar to the management oversight risk tree 
(MORT) process, which may be used when the problem is known but the cause is not clear.  
Questions are used to determine what was less than adequate and why.  A flow chart is 
created by the use of AND and OR gates to record what was less than adequate. 

f) Describe and explain the application of the following root cause analysis 
processes in the performance of occurrence investigations: 
 Events and causal factors charting 
 Root cause coding 
 Recommendation generation 

Events and Causal Factors Charting 
An event and casual factors chart is a cause and effects diagram that describes the time 
sequence of a series of tasks and/or actions and the surrounding conditions leading to an 
event.  The event line is a time sequence of actions or happenings, while the conditions 
consist of anything that shapes the outcome ranging from physical conditions (such as an 
open valve or noise) to attitude or safety culture.  The events and conditions as given on the 
chart describe a causal factor chain.  The direct, root, and contributing cause relationships in 
the causal factor chain may be shown in flowcharts. 

Root Cause Coding 
Root cause coding is used to assign codes to the root causes of an event.  Codes are assigned 
based on categories.  Three major categories of root causes are 

 technical (equipment, software, and forms)  
 organizational (policies, procedures, and protocols)  
 human (knowledge-based, rule-based, and skill based causes)  
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This is an application that is used in most types of software for root cause analysis. 

Recommendation Generation 
Recommendation generation is the process of developing recommendations for correcting the 
cause as identified in the root cause investigation.  As issues arise in the root cause analysis, 
potential recommendations for correcting the root cause may be identified. 

g) Compare and contrast immediate, short term, and long term actions taken as the 
result of a problem identification or an occurrence. 

Immediate actions are actions to put the system or process into a safe and stable condition.  
Short term actions are generally recovery actions to allow other nearby processes or systems 
to return to operation, or to return unaffected portions of the same process to operation.  
Short term actions may also be appropriate if only a few items are involved in the 
occurrence, and the correction path can be readily determined.  They are likely to involve 
things such as shift orders, standing orders, and temporary modifications.  Short term actions 
usually do not deal with recurrence control, or may have expensive compensatory actions for 
recurrence control.  Long term actions may involve engineered solutions and more deliberately 
revised procedures and training, and usually are undertaken to ensure recurrence control. 

h) Describe various data gathering techniques and the use of trending/history when 
analyzing problems. 

Typical data gathering techniques for typical problems discovered in oversight or from 
contractor incidents are addressed below: 

 A review of similar problems, the lessons learned database, and operating experience 
weekly summaries can lead to workable ways of solving an issue. 

 Document searches and reviews can provide useful information.  The type of problem 
being investigated may be evident from site or nationwide documentation.  Previous 
solutions, and their utility, may be identified.  Document reviews may have trails to 
root or contributing causes. 

 Interviews can provide insight into issues concerning staff morale, general safety 
attitudes, and sight culture that may have led to problems, and can identify precursor 
conditions or areas that need watching. 

 Numerical, electronic, and database record reviews are helpful if looking for trends. 
 Statistical screening techniques, rank correlations, control charts, and other statistical 

techniques can be useful in detecting trends or determining if a trend actually exists. 
 Other safety analysis techniques, such as event trees, fault trees, timelines, and “what 

if” techniques, can be applied in retrospect to look for causes and contributing factors. 

36. Facility maintenance management personnel shall demonstrate the ability to apply 
problem analysis techniques necessary to identify maintenance problems, determine 
potential causes, and identify corrective action(s). 

a) Given an event and/or occurrence data, apply problem analysis techniques and 
identify the problems and how they could have been avoided. 
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b) Participate in a contractor or Departmental problem analysis and critique the 
findings and results. 

c) Using appropriate data, interpret two fault tree analyses. 

All of the elements of this competency statement are performance-based.  The qualifying 
official will evaluate the completion of this competency. 

37. Facility maintenance management personnel shall demonstrate the ability to trend 
facility maintenance management-related data. 

a) Discuss the key processes used in the trending and analysis of operations 
information and their relationship to facility maintenance management activities. 

Systematic analysis should be used to determine and correct the root causes of unplanned 
occurrences related to maintenance.  Maintenance management provides guidance for 
collecting and trending maintenance history for recurring or persistent equipment failures 
that should be reviewed by the analysis program. 

Incident reports, post-trip reviews, and other similar operating experience methods 
supplement the maintenance history program and provide data, including human error data, 
which should be reviewed by the analysis program. 

An analysis program may be used effectively to reduce recurring maintenance problems by 
identifying and resolving root causes of the problems. 

b) Discuss the importance and key items of a maintenance history. 

A maintenance history and trending program should be maintained to document data, provide 
historical information for maintenance planning, and support maintenance and performance 
trending of facility systems and components. 

Maintenance history programs can be used to improve 
 the balance of corrective and preventive maintenance;  
 the planning, scheduling, and coordination of maintenance;  
 the analysis of maintenance problems.  

A maintenance history file can be used by plant management to identify trends that indicate a need 
for corrective action, and by work planners as a reference to assist in the work planning process. 

The maintenance history program should clearly define the systems and equipment that 
require documentation and retention of historical data.  Systems and components that affect 
safe and reliable facility operation should be documented.  Equipment requiring repetitive 
maintenance should also be included in this program.  The history should include the 
following items: 

 Equipment unique identification number and name 
 System, manufacturer, model, serial number, and other appropriate name plate data 
 Lubrication data 
 Applicable vendor manuals and drawings 
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 Spare parts reference numbers 
 Common equipment cross-references 

The master equipment list could be used effectively to establish this information. 

The maintenance history program should define the type of data that should be collected and 
recorded to effectively support the use of the program.  Following are some examples of the 
data that should be included or cross-referenced in the program: 

 Corrective maintenance records 
 Preventive maintenance records 
 Modification packages 
 Vendor repair information 
 Startup test and other baseline data 
 Surveillance test data 
 Calibration data 
 Applicable industry experience information 

The specific data to be collected should include the following: 
 Details of the work performed 
 Special equipment and tools used 
 Procedures and drawings needed 
 Spare parts installed 
 Personnel safety and radiation protection requirements 
 Post maintenance testing 
 Information that maybe useful at a later date 

c) Given appropriate data, demonstrate the ability to analyze the data. 

d) Given DOE Order 5480.26, Trending and Analysis of Operations Information Using 
Performance Indicators, discuss the key elements of the Order and how they are 
applied. 

e) Given incident/occurrence report data for a specified period, analyze the 
information for safety trends or compliance problems. 

Elements “c”–“e” of this competency are performance-based competencies.  The qualifying 
official will evaluate the completion of these competencies. 

38. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of financial management practices and the application of contractor 
resources to meet commitments to the quality, safety, cost, and schedule of systems. 

a) Describe the process for preparing cost estimates and budgets. 

Cost Estimates 
The techniques used for preparing cost estimates will necessarily vary with the project’s 
phase of acquisition and degree of definition; the state-of-the-art of the project; the 
availability of databases, cost-estimating techniques, time, and cost estimators; and the level 
of detail or work breakdown structure required in the estimates.  A study of the item or task, 
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in light of the degree of estimating difficulty, should indicate the method or combination of 
methods to be used in estimating the cost of that particular item or task, as follows: 

 Bottom-up technique.  Generally, a work statement and set of drawings or specifications 
are used to “takeoff” material quantities needed to perform each discrete task that is 
required to accomplish a given operation or produce an equipment component.  From these 
quantities, direct labor, equipment, and overhead costs are derived and added thereto. 

 Specific analogy technique.  Specific analogies depend upon the known cost of an 
item used in prior systems as the basis for the cost of a similar item in a new system.  
Adjustments are made to known costs to account for differences in relative 
complexities of performance, design, and operational characteristics. 

 Parametric technique.  Parametric estimating requires historical databases on similar 
systems or subsystems.  Statistical analysis is performed on the data to find 
correlations between cost drivers and other system parameters, such as design or 
performance parameters.  The analysis produces cost equations or cost-estimating 
relationships, which can be used individually or grouped into more complex models. 

 Cost review and update technique.  An estimate is constructed by examining previous 
estimates of the same project for internal logic, completeness of scope, assumptions, 
and estimating methodology.  

 Trend analysis technique.  A contractor efficiency index is derived by comparing 
originally projected contract costs against actual costs on work performed to date.  
The index is used to adjust the cost estimate of work not yet completed. 

 Expert opinion technique.  This technique may be used when other techniques or data 
are not available.  Several specialists can be consulted reiteratively until a consensus 
cost estimate is established. 

Cost estimates can be developed for many purposes: comparative studies, trade-off studies, 
funding decisions, program changes, cost-benefit analyses, procurement support, or 
independent review or analysis of another estimate for a test of reasonableness.  Cost 
estimates will include all relevant costs, depending on the purpose of the estimate (e.g., total 
life-cycle costs or components thereof, such as research, development, production, and 
operating support, and decommissioning costs, as appropriate). 

Budgets 
Providing adequate resources to develop, acquire, and operate a project is first a design 
constraint, and second a determination of the Department’s planning and budgeting process. 
Budget decisions shall be consistent with project baseline decisions derived from 
requirements contained in the project management system.  

Integration of decisions concerning project resource availability in the planning and 
budgeting process involves the following procedures:  

 Field budget call. A field budget call shall be issued by the chief financial officer in 
mid-to-late January incorporating any budget planning decisions that have been made by 
the Secretariat.  Prior to including a project in the budget, a conceptual design shall be 
completed.  Also, any planned conceptual designs that are expected to exceed $1 million 
shall be completed and submitted to Headquarters (HQ).  Project data sheets shall be 
developed and submitted for new project efforts and ongoing project efforts that require 
additional funding.  This documentation and the conceptual design report shall be used to 
validate the project and to defend the project in the internal review budget.  



 

 
112  

 Project validation. Shortly after the field call is issued, the Office of Program/Project 
Management shall issue procedures and a checklist to be used with the information 
received in the field budget submission to conduct project validations.  In April and 
May, the Office of Program/Project Management, in coordination with the program 
offices, shall assess new projects over $5 million and ongoing projects requesting 
additional funding.  The validation process evaluates the projects for readiness to 
proceed into the Department’s budget process, and examines the planning, 
development, and baseline of a project to ensure that the funds requested are 
commensurate with the project’s anticipated scope and schedule.  Normally, the 
project must be validated prior to inclusion in the internal review budget. 

 Internal review, Office of Management and Budget (OMB), and Congressional 
budgets. Project documentation shall be updated according to decisions made in each 
review.  The conceptual design report, justification of mission need, and project data 
sheet are the mainline documents used to defend the project within the Department. 
Outside DOE (i.e., OMB and Congress), only the project data sheet is used.  
Therefore, it is vital that the document be accurate and up-to-date for each review.   

 Field Work Package Proposal and Authorization System.  Specific DOE contractors, 
primarily management and operations contractors, process their budget submissions 
through the use of the Field Work Package Proposal and Authorization System 
(WPAS).  The major emphasis of WPAS is to group associated research and 
development tasks and activities into work packages for the purpose of DOE approval 
and control.  A work package might include several project-related efforts grouped by 
objectives and technical discipline.  Each work package shall be measurable in terms 
of performance, and must include sufficient specifications of verifiable events or 
deliverables to mark project achievement.   

b) Describe and contrast direct and indirect costs.  List ways to reduce indirect 
costs. 

Direct costs are costs that can be specifically identified with a particular project or activity, 
including salaries, travel, equipment, and supplies directly benefiting the project or activity. 

Indirect costs are costs incurred by an organization for common or joint objectives, and 
cannot be identified with a particular project or activity.  Examples are utilities, computer 
processing, security, and administrative expenses.  Indirect costs are often referred to as 
overhead or burdened expenses. 

There are several ways to reduce indirect costs, including 
 understanding the basis for allocation of cost pools 
 questioning rate changes 
 questioning cost changes 
 looking for inefficient/costly practices 
 providing input to budget validations of indirect costs 
 working with the chief financial officer for a more effective process 

c) Define and explain the relationship between the following terms: 
 Budgeted cost of work scheduled (BCWS) 
 Budgeted cost of work performed (BCWP) 
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 Actual cost of work performed (ACWP) 
 Earned value (EV) 

BCWS is the sum of budgets for all work packages and planning packages scheduled to be 
accomplished (including work packages that are in progress), plus the amount of level of 
effort and apportioned effort scheduled to be accomplished within a given period. 

BCWP is the sum of budgets for completed work packages and the completed portion of 
open work packages, plus the appropriate portion of the budgets for level of effort and 
apportioned effort.  BCWP is also known as earned value. 

ACWP is the cost actually incurred and recorded in accomplishing the work performed 
within a given period. 

d) Describe the types of earned value, and how they are measured. 

Earned value is an objective measurement of how much work has been accomplished on a 
project.  

Earned value improves on the normally used spend plan concept (budget versus actual 
incurred cost) by requiring the work in process to be quantified.  

Using the earned value process, members of management can readily compare how much 
work has actually been completed against the amount of work planned to be accomplished. 
Earned value requires the project manager to plan, budget, and schedule the authorized work 
scope in a time-phased plan.  The time phased plan is the incremental “planned value” 
culminating into a performance measurement baseline.  As work is accomplished, it is 
“earned” using the same selected budget term.  Earned value compared with planned value 
provides a work accomplished against a plan.  A variance to the plan is noted as a schedule 
or cost deviation.  

Normally the established accounting system provides accumulation of actual cost for the 
project.  The actual cost is compared with the earned value to indicate an over- or under-run 
condition.  

Planned value, earned value, and actual cost data provide an objective measurement of 
performance, enabling trend analysis and evaluation of cost estimate at completion within 
multiple levels of the project.  

e) Describe the types of data required to forecast cost and schedule performance. 

Cost estimates are prepared using appropriate estimating methodologies that are integrated 
with the work breakdown structure (WBS) and the DOE cost structure as specified by DOE 
for all contract work.  All estimates are in accordance with FAR 15.804, Cost and Price Data 
Analysis, as appropriate. 

Planning and scheduling is a process that is established and is in operation through the life of 
the project to identify programmatic, operational, legislative, institutional, and other 
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requirements or constraints that may affect technical, cost, or schedule baselines, and ensure 
that such baselines reflect such potential impacts. 

Schedules are developed integrating the WBS and cost estimate, and represent all work scope 
regardless of funding source.  Activity logic is used to depict all work scope, constraints, and 
decision points.  Estimates and durations are assigned to activities that represent work 
accomplishments.  The detailed scheduled activities form the master and intermediate level 
schedules as required. 

f) Define the term “estimate at completion” (EAC). 

Estimate at completion means the actual cost incurred to date plus the estimated costs (direct 
and indirect) of all remaining work, including authorized work that has not been finalized. 

g) Discuss the importance of formal change control in relation to project 
management. 

Establishment and maintenance of project baselines are essential to project control for 
statutory adherence, funds control, Congressional scope limitations, and timely completion. 
As such, changes to baselines must be carefully controlled to avoid loss of control and 
distortions in performance reporting. 

39. Facility maintenance management personnel shall demonstrate the ability to perform 
project management duties as required to provide facility maintenance management 
technical support to a project. 

a) Support the preparation of a project execution plan. 

b) Evaluate a work breakdown structure (WBS). 

c) Evaluate a project’s critical path schedule. 

d) Using the results from an analysis of contractor noncompliance, determine the 
potential implications and describe how to communicate the results to contractor 
and Department management. 

All of the elements of this competency are performance-based.  The qualifying official will 
evaluate the completion of these competencies. 

40. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of the DOE project management system, including the application of 
contractor resources to meet commitments to quality, safety, cost, and schedule. 

a) Explain the purpose of project management and describe the phases of a typical 
project. 

Project management is the application of knowledge, skills, and abilities to a variety of 
activities to successfully complete a project.  In general, a project is a unique effort that 
supports a program mission, has defined start and end points, is undertaken to create a 
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product, a facility, or a system, and contains interdependent activities planned to meet a 
common objective or an overall mission. 

Phases in a typical project are identified through critical decisions (CD).  A CD is a formal 
determination or decision at a specific point in a project phase that allows the project to 
proceed to the next phase and resources to be committed.  CDs are required during the 
planning and execution of a project; for example, prior to commencement of conceptual 
design, commencement of construction, or start of operations.  CDs for traditional 
construction projects include the following: 

 CD-0, Approve mission need 
 CD-1, Approve preliminary baseline range 
 CD-2, Approve performance baseline 
 CD-3, Approve start of construction 
 CD-4, Approve start of operations or project closeout 

b) Describe typical documents and data sources utilized by facility maintenance 
management personnel in project management. 

A program should be in place to regularly provide management with accurate information 
regarding key maintenance indicators.  Such information should be measurable and used to 
assess maintenance performance and identify areas requiring management attention.  Overall 
indicators relevant to maintenance performance, indicators to measure progress in achieving 
goals and objectives, and specific indicators for monitoring current performance problems 
and performance in specific functional areas should be selected.  Information should be 
presented in a way that provides ready recognition of trends and comparison of actual versus 
expected results and, where appropriate, clearly indicates corrective action and the results of 
these actions. 

For most quantitative indicators, a graphic format is preferable to show comparisons between 
actual results, plant goals, and overall industry progress over a period of time.  Quantitative 
indicators should be presented in a way that shows a significant time period, such as 12 to 36 
months, to support more meaningful analysis of performance trends.  Where data is subject to 
wide variations over time, averaging techniques should be used to smooth the data and 
facilitate the identification of trends. 

Monitoring reports based on quantitative indicators should be issued on a periodic basis.  In 
most cases, updating quantitative indicators monthly has been found to be most effective. 
Quantitative indicators should be trended to permit early identification of trends requiring 
corrective action.  A management summary that highlights trends and explains reasons for 
undesirable trends, including problem areas, needed improvements, and actions taken to 
cause improvement, enhances the usefulness of the reports. 

Responsibilities should be assigned for collection and analysis of data for each indicator.  A 
coordinator should be assigned overall responsibility for development, production, and 
distribution of the report.  Reports tailored to the needs and desires of responsible company 
management, including the plant manager and appropriate division managers, should be 
distributed. 
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Guidelines should be developed for determining what quantitative indicators are provided to 
each level of management.  For example, the plant manager’s report could provide overall 
performance indicators and other selected indicators along with an executive summary 
section noting unusual results and significant trends.  A brief explanation of the cause of 
negative trends and corrective actions to be taken should be provided.  Reports to other 
division managers should provide all the information in the plant manager’s report and other 
selected indicators applicable to their areas of responsibility. 

Managers should receive periodic reports on the status of various programs and on the status 
of action items.  An integrated management information system is often used to provide this 
information.  When independent reporting or action tracking systems are used, care should be 
taken to minimize redundant reports.  Items that are nearing the completion date should be 
monitored to verify that due dates will be met.  When items become overdue, they should be 
reviewed, appropriate actions should be taken, and the item should be rescheduled.  Closeout 
methods should be streamlined to prevent an excessive number of completed items from 
being carried forward. 

Follow-up on the effectiveness of corrective actions for deficient conditions should be 
scheduled as part of the management monitoring program.  Follow-up monitoring should 
determine if the immediate condition has been corrected and the root cause(s) eliminated.  In 
some cases, this will require monitoring of the immediate corrective actions and subsequent 
monitoring to determine whether recurrence of the condition is minimized.  For the latter, 
sufficient time will need to be allowed to permit the completion of all corrective actions.  
Based on the results of the follow-up monitoring, the item can be closed or new corrective 
actions formulated. 

c) Identify and explain the major elements of a project and discuss their relationship. 

The major elements of a project are listed below: 
 Critical decisions 
 Baseline change control 
 Acquisition process 
 Project execution plan 
 Energy Systems Acquisition Advisory Board 
 Performance reviews and reports 

Critical Decisions 
A critical decision (CD) is a formal determination or decision at a specific point in a project 
phase that allows the project to proceed to the next phase and commit resources.  CDs are 
required during the planning and execution of a project; for example, prior to commencement 
of conceptual design, commencement of construction, or start of operations. 

Baseline Change Control 
Baseline change control is initiated after CD-1 for design (scope, schedule, cost) control and 
after CD-2 for the performance baseline. 

Baseline change control approval authority for MS projects and other projects is as follows: 
 Level 0, the SAE 
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 Level 1, the PSO 
 Level 2, the federal project manager, as delegated by the site manager or program 

manager 
 Level 3, the contractor 

Acquisition Process 
The acquisition process for all projects is intended to flow in the sequence described below.  
CD checkpoints occur at the points indicated below. 

Preparation of the justification of mission need document constitutes the first step in the 
acquisition process and initiates pre-conceptual planning activities.  These activities continue 
with the preparation of the acquisition strategy, which is normally developed by DOE federal 
officials.  This strategy sets forth the management approach that will be used to ensure that 
the project contract or system of project contracts satisfies the approved mission need.  The 
acquisition strategy can be part of the mission need document, a separate document, or the 
acquisition plan.  The elements of the acquisition strategy will address such issues as: whether the 
acquisition will be conducted by DOE directly, or through a management and operating/
management and integration (M&O/M&I) contractor; the extent of competition; the proposed 
location of the project site or sites; and the project size.  The PSO is responsible for 
performing a mission validation independent project review (IPR) on all MS projects.  This is 
a limited review of the project prior to CD-0.  It validates the mission need and the funding 
request.  An IPR may be conducted as appropriate to assist in the CD-0 on other projects over 
$5M.  The SAE/AE will have all this material for consideration in making CD-0. 

Once CD-0 is obtained, the AE directs development of the conceptual design, which results 
in a conceptual design report, an acquisition plan, a preliminary hazard analysis, a 
preliminary project execution plan, and a preliminary baseline range.  The preliminary 
baseline range at the design stage consists of the cost, schedule, and scope for the design 
phase, and a range for the cost, schedule, and scope for the remainder of the project.  These 
documents are submitted for SAE/AE approval along with a PSO validated project data sheet 
for design.  The PSOs will establish a project and engineering design (PED) funding pool for 
all projects for the fiscal year and beyond, and for projects over $5M TPC, as appropriate, in 
accordance with the DOE budget formulation handbook. 

Where long lead procurement is required, a phased CD-3 may be used, subject to prior 
budget approval and funding availability.  The SAE/AE will consider the above elements in 
making CD-1. 

Once CD-1 is obtained, PED funds become available for use on preliminary design and final 
design, baseline development, and/or a statement of work/request for proposal for a 
design/build project.  For long lead procurement, a separate budget request for capital funds 
(non-PED) may be submitted prior to CD-2 for a partial CD-3 determination.  

The project manager must obtain a draft PDSA and NEPA documentation, if appropriate.  
The project manager also must finalize the project execution plan and performance baseline 
and reflect the results in the PDSA for construction funding.  A performance baseline EIR 
must be performed by OECM as agent for the Department on all projects over $5M.  This is 
a detailed review of the entire project, including an independent cost estimate, prior to CD-2.  
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It verifies that the mission need is satisfied; validates the proposed technical, cost, and 
schedule baseline; and assesses the overall status of the project management and control 
system.  The results of the EIR together with any corrective actions resulting from the EIR 
will be reviewed by OECM and presented to the SAE/AE to assist with CD-2. 

Once CD-2 is obtained, the project is included in the budget submission.  Final design would 
continue with PED funds through completion of the design.  If requested and approved, long 
lead procurement funds are committed.  The draft PDSA must be submitted for approval, and 
the DOE safety evaluation report will be issued, as appropriate.  An execution readiness EIR 
must be performed by OECM on MS projects, and an IPR must be performed by the 
appropriate AE for other projects over $5M.  This is a general review of the project prior to 
CD-3 that may range from an abridged review of specific areas within a project to a 
comprehensive review of the entire project.  At a minimum, it verifies the readiness of the 
project to proceed into construction or remedial action.  The results of the EIR/IPR and any 
corrective actions resulting from the EIR/IPR shall be reviewed by OECM and shall be 
presented to the AE and ESAAB equivalent board in conjunction with CD-3. 

The AE may request an EIR in lieu of an IPR through OECM.  The project execution plan 
and performance baseline will be updated, if required.  These activities will be considered by 
the SAE/AE in making CD-3. 

Once CD-3 is obtained, all project activities must be executed and completed, including 
construction where required.  Transition to operations planning activities must be completed, 
including DOE approval of ES&H documentation, an operational readiness review, and an 
acceptance report. These activities will lead to CD-4. 

Project Execution Plan 
The project execution plan is the primary agreement on project planning and objectives 
between the Headquarters Program Office and the field which establishes roles and 
responsibilities and defines how the project will be executed.  The project execution plan, 
once approved, becomes a significant tool for the project manager through the life of the 
project.  The Headquarters or field program manager and/or the federal project manager 
initiates a project execution plan. 

Development of the preliminary project execution plan can be started by the prime contractor 
or M&O/M&I contractor at the same time as development of the acquisition plan or shortly 
thereafter.  The two plans should be synchronized.  If the approved acquisition plan indicates 
that the M&O/M&I contractor has a role in the acquisition of the project as prime 
contractor/integrator, the M&O/M&I contractor may participate with DOE in development of 
the final project execution plan. 

Energy Systems Acquisition Advisory Board 
The ESAAB advises the SAE in making MS project CDs, Level 0 baseline changes, and site 
selections for facilities for new sites.  The ESAAB meets once every 2 months, or at the call 
of the SAE. 
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Performance Reviews and Reports 
For all projects, the appropriate AE conducts a quarterly project performance review with the 
federal project manager and staff.  The contractor may participate in this review as 
appropriate.  For MS projects, the schedule and agenda are coordinated with OECM, and 
OECM is invited to participate with the PSO in the review. 

Quarterly performance reviews for other projects with TPCs less than $100M may be 
delegated to an SES program manager or site manager.  The contractor may participate in 
this review as appropriate.  OECM is invited to participate in all performance reviews for 
projects with a TPC over $5M. 

DOE recognizes that independent reviews are valuable in assessing the status and health of 
its projects. An independent review is conducted by a non-proponent of the project.  It may 
be a science-based or engineering-oriented peer review, a review of the project management 
structure and interrelationships between key organizational components, a review targeted to 
a specific issue such as cost or budget, a review covering safety, or a combination thereof. 
Independent reviews may be combined for efficiency, as appropriate.  

The federal project manager submits monthly and/or quarterly project status reports to line 
management, the project management support office, and OECM using the data elements, 
analyses, and other information specified in the DOE program and project management 
manual.  Project reporting typically begins during CD-0 with (1) a comparison of contractor 
performance with the conceptual design schedule and cost plan, and (2) a comparison of 
earned value performance against the preliminary baseline range at CD-1.  Reporting of 
earned value performance with the performance baseline is initiated at CD-2.  The program 
manager and federal project manager will define specific reporting requirements in the 
appropriate project documentation.  At a minimum, such reports for projects with TPCs greater 
than $20M include the earned value management system performance and financial status. 

A DOE project management and reporting system for tracking project performance, 
corrective actions, and required trending data will be established by OECM for cost, 
schedule, and scope, and for the timely resolution of corrective actions. 

d) Explain the purpose and use of a project execution plan. 

The project execution plan is the primary agreement on project planning and objectives 
between the Headquarters Program Office and the field which establishes roles and 
responsibilities and defines how the project will be executed.  The project execution plan, once 
approved, becomes a significant tool for the project manager through the life of the project.   

e) Discuss the role of configuration management as it relates to project 
management. 

Configuration management is the process of identifying and defining items in a project or 
system, controlling changes of these items throughout their life cycles, recording and 
reporting the status of items and change requests, and verifying the completeness and 
correctness of items.  Configuration management consists of a multilayered structure 
including policy, process, and procedures, with each layer providing an increasing level of 
detail.  This structure provides high-level configuration management requirements and 
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details for how these requirements are to be met.  Configuration management applies to all 
systems, subsystems, and components of the project, including key documents such as the 
project execution plan.  Configuration management control begins with baselining of 
requirements documentation and ends with decommissioning of equipment. 

The configuration management discipline may be applied to hardware, including power 
systems, software, firmware, documentation, test and support equipment, facility space, 
spares, training and courseware, and manuals.  A configuration control board ensures that 
documentation associated with an approved change to a project is updated to reflect the 
appropriate baseline.  Affected documentation may include training material, courseware, 
and other documentation.  The activities that constitute the configuration management 
discipline are planning and management, configuration identification, change management, 
status accounting, and configuration verification and audit.  Integrated project teams 
evaluate, select, and tailor specific configuration management activities and develop the 
processes necessary to perform configuration management in their specific product 
environment.  All integrated project teams perform the planning, identification, change 
control, status accounting, and audit activities. 

f) Explain the use of safety plans in the management of projects. 

Delivering a facility or a modification that can meet its mission requirements while 
maintaining the safety of the public, the workers, and the environment is essential for a 
successful project. 

For those facilities that contain or will contain hazardous materials, continuous development 
and integration of the safety analysis as an integral part of design is required.  This is 
accomplished using integrated safety management within the design.  The task of developing 
the safety basis for the facility often drives design and operational requirements.  The early 
integration of safety requirements in the design permits the development of timely and cost-
effective solutions from the start. However, providing a design that only meets all of the 
specified safety requirements may not be adequate to implement a safety-through-design 
approach. 

g) Discuss the relationship between WBS and cost and schedule. 

Cost estimates are prepared using appropriate estimating methodologies that are integrated 
with the WBS, and the DOE cost structure as specified by DOE, for all contract work.  All 
estimates are in accordance with Federal Acquisition Requirements (FAR) 15.804, Cost and 
Price Data Analysis, as appropriate. 

Planning and scheduling is a process that is established and is in operation through the life of 
the project to identify programmatic, operational, legislative, institutional, and other 
requirements or constraints that may affect technical, cost, or schedule baselines, and to 
ensure that such baselines reflect such potential impacts. 

Schedules are developed integrating the WBS and cost estimate, and represent all work scope 
regardless of funding source.  Activity logic is used to depict all work scope, constraints, and 
decision points.  Estimates and durations are assigned to activities that represent work 
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accomplishments.  The detailed scheduled activities form the master and intermediate level 
schedules as required. 

h) Describe the purpose and use of work packages and/or planning packages. 

Since the WBS divides the package into work packages, it can also be used to interrelate the 
schedule and costs.   The work packages or their activities can be used as the schedule’s 
activities.  This enables resource loading of a schedule, resource budgeting against time, and 
the development of a variety of cost budgets plotted against time. 

i) Describe the purpose of schedules, and discuss the use of milestones and 
activities. 

Critical milestones, in chronological order, provide the key tasks and target dates 
representing broad events required to correct a problem and its root cause(s). 

All critical milestones must list an original target completion date by month and year.  This is 
the date included in the original action plan as the proposed completion of the milestone, and 
it must stay the same through closure.  A revised target or actual completion date denoted by 
month and year must be listed if 

 the milestone target completion date has been revised, in which case the most current 
date must be listed; 

 the milestone has been completed, in which case the completion month and year must 
be listed. 

Critical milestones completed during the current year should correspond with planned actions 
indicated on the prior year’s plan. 

j) Describe the critical path method of scheduling. 

The critical path method (CPM) is a project management technique that identifies activities 
that have the least amount of scheduling flexibility (i.e., are the most mission-critical) and 
then predicts project duration schedule based on the activities that fall along the critical path.  
Activities that lie along the critical path cannot be delayed without delaying the finish time 
for the entire project.  Projects planned with CPM typically are graphically represented in a 
diagram showing how each activity is related to the others.  

CPM can be employed in the development of hardware or software, and there are CPM 
applications available for computerized project management. 

k) Explain the concept of a project management baseline and describe the four 
baselines used in project management. 

Note: DOE Orders, standards, and guides define three baselines used in project management. 

A baseline is a quantitative expression of projected costs, schedule, and technical 
requirements, and is the established plan against which the status of resources and the 
progress of a project can be measured. 
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41. Facility maintenance management personnel shall demonstrate a familiarity-level 
knowledge of the DOE/facility contract provisions necessary to provide oversight of a 
contractor’s performance. 

a) Describe the role of facility maintenance management personnel in contractor 
oversight. 

For many years, the Department’s approach to conducting Headquarter’s oversight of its 
contracting activities was the Procurement Management Assistance Review (PMAR), which 
focused primarily on regulatory process compliance and was used to measure the adequacy 
of the Department’s procurement systems from that perspective. 

The Government Performance and Results Act of 1993 and the National Performance 
Review mandate an outcome-based approach to performance measurement.  In response to 
these directives, the Performance Measurement Assessment program was developed to 
provide a “balanced scorecard” on a contracting activity’s performance. 

The new assessment mechanism employs a results-oriented approach that pays particular 
attention to the needs and expectations of customers of the procurement process.  This 
assessment model received its impetus from recent commercial and federal trends to find a 
better way of doing things, and to emphasize results, rather than process.  It empowers the 
procurement organization to continuously make improvements in performance. 

b) Compare and contrast the following: 
 DOE’s expectations of an M&O contractor 
 M&O contractor’s expectations of DOE 

The expectations that the M&O contractor and DOE have of each other are identified in the 
contract that the M&O contractor and DOE agree upon.  The contract sets forth what DOE 
expects in regard to nuclear safety as part of their oversight.  The contractor gets the structure 
outlining how DOE oversight is given and maintained at a facility. 

c) Discuss the key elements and features of an effective DOE and M&O contractor 
relationship. 

Agreements in principle (AIPs) outline the general points of understanding or boundaries 
between DOE and other parties, including M&O contractors.  AIPs set forth the macro-level 
agreements and lay out the foundation for more specific detailed negotiations on the finer 
points of the contract.  AIPs are often precursors to memorandums of understanding 
(MOUs), memorandums of agreement (MOAs), or actual contracts. 

An MOU is a written agreement broadly stating basic understandings of tasks and describing 
a method for performing these tasks between the Department and other Governmental 
entities, the private sector, and educational institutions.  An MOU is not a binding contract, 
nor can it be used to obligate, transfer, or commit funds.  Interagency agreements (IA), not 
MOUs, are used for monetary exchanges between DOE and other federal agencies. 

An MOA is an explicit agreement between DOE and its contractors in the management and 
operations of a facility, site, or organization. 
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42. Facility maintenance management personnel shall demonstrate the ability to conduct 
independent assessments of the contractor’s maintenance training and qualification 
program(s) in accordance with DOE Order 433.1, Maintenance Management Program 
for DOE Nuclear Facilities, and DOE Order 5480.20A, Personnel Selection, 
Qualification, and Training Requirements for DOE Nuclear Facilities. 

a) Conduct an evaluation of a contractor training and qualification program to verify 
that qualification requirements have been specified for job categories. 

b) Given a work activity that requires special skills or abilities, verify that personnel 
are qualified prior to performing the work. 

c) Assess a work activity requiring specific qualifications to verify that sub-
contractors performing the work are qualified to the same level as contractor 
personnel. 

d) Assess the instructor qualifications for a selected maintenance training program 
to verify that instructors have the necessary credentials and skills to provide the 
training. 

All of the elements of this competency are performance-based.  The qualifying official will 
evaluate the completion of these competencies. 
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Acronyms 

ACs administrative controls  
ACWP actual cost of work performed  
AE acquisition executive  
AIPs agreements in principle  
ALARA as low as reasonably achievable  
BCWP budgeted cost of work performed 
BCWS budgeted cost of work scheduled 
CAIS Condition Assessment Information System  
CAS Condition Assessment Survey  
CD critical decision  
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CM configuration management  
CPM critical path method  
DART days away, restricted or transferred  
DBE disadvantaged business enterprise  
DMG Directives Management Group  
DOE Department of Energy  
DSA documented safety analysis  
EAC estimate at completion  
EH environment, safety, and health  
EIR external independent review  
EPI emergency public information  
ES&H environment, safety, and health  
ESAAB Energy Systems Acquisition Advisory Board  
EV earned value  
FAR Federal Acquisition Requirements  
GOCO government-owned, contractor-operated  
HQ Headquarters  
IA interagency agreements  
ICEs independent cost estimates  
IPR independent project review  
ISI/IST in-service inspections/in-service testing  
ISM integrated safety management  
ISMS Integrated Safety Management System  
LCOs limiting conditions for operation  
LCSs limiting control settings  
M&I management and integration 
M&O management and operating  
M&TE measuring and test equipment  
MCA material condition and aging management  
MEL master equipment list  
MIP maintenance implementation plan  
MOAs memorandums of agreement  
MORT management oversight and risk tree  
MOUs memorandums of understanding  
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MS major system  
NEPA National Environmental Policy Act  
NIST National Institute of Standards and Technology  
NNSA National Nuclear Security Administration  
NPH natural phenomena hazard  
NRC Nuclear Regulatory Commission  
OECM Office of Engineering and Construction Management  
OIG Office of the Inspector General  
OJT on-the-job training  
OLs operating limits  
OMB Office of Management and Budget  
ORPS Occurrence Reporting and Processing System  
PCs performance categories  
PDSA preliminary documented safety analysis  
PED project and engineering design  
PM preventive maintenance  
PMAR procurement management assistance review  
PMTs post maintenance tests  
PSO program Secretarial Officer  
QA quality assurance  
QAP quality assurance plan  
QAWG QA working group 
QC quality control  
RCM reliability-centered maintenance  
RCRA Resource Conservation and Recovery Act  
REMS Radiation Exposure Monitoring System  
RR reduction ratio  
S/CI suspect/counterfeit item  
SAE secretarial acquisition executive  
SAR safety analysis report  
SLs safety limits  
SPMS safety performance measurement system  
SRs surveillance requirements  
SSC structure, system, or component  
TEC total estimated cost  
TPC total project cost  
TSRs technical safety requirements  
UCRL University of California Radiation Laboratory  
USQ unreviewed safety question  
WBS work breakdown structure  
WPAS Work Package Proposal and Authorization System  
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