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18.5 Staffing and Qualifications

10 CFR 50.54 (i) through (m) require a minimum number of main control room (MCR) 
operators to monitor and control the plant at any given time.  The roles and 
responsibilities of the shift supervisor (SS) are delineated separately from the 
minimum number of MCR operators.  Analysis of the human system interface (HSI) 
design is necessary to determine the task loading and the margin to and propensity for 
human error with regard to how the plant normally operates for various abnormal or 
emergency conditions.  Analysis of actual staffing numbers is an iterative process.  
Initial assumptions are reviewed, validated, and modified as necessary following the 
analyses associated with other elements of the human factors engineering (HFE) 
program.

The analysis described in this section serves as input to aid in the development of an 
adequate staffing plan for the operating crew.  A COL applicant that references the 
U.S. EPR design will confirm that actual staffing levels and qualifications of plant 
personnel specified in Section 13.1 of the COL application remain bounded by 
regulatory requirements and results of the staffing and qualifications analysis.  This 
site-specific information shall be based on corporate staffing philosophy, existing site 
operations, fleet operations, and plant design.  Overall plant staffing plans incorporate 
organizations including operations, maintenance, engineering, licensing, operations 
support such as radiological protection, instrumentation and controls, chemistry 
technicians, security personnel, management, and administration.

18.5.1 Objectives and Scope of Analysis

For developing the conceptual design for HSIs, and considering the minimum staffing 
requirements established in 10 CFR 50.54 (i) through (m), a U.S. EPR design goal is to 
design the plant and the HSI so that three licensed operators can safely monitor and 
control the plant from the MCR under all operating conditions, including normal 
operation, startup, shutdown, abnormal operation, and accidents.  Because of the levels 
of automation inherent in the instrumentation and controls (I&C) architecture, only 
one licensed operator is needed at the controls during normal power operations.  A 
second licensed operator is required by law to be on shift to provide defense in depth; 
the second licensed operator is not required to be continuously at the controls.  In 
addition, a senior reactor operator (SRO) licensed control room supervisor shall 
remain present or readily available at all times in accordance with 10 CFR 50.54 (m).  
U.S. EPR design input assumptions also require that each operating crew include an 
SRO licensed SS, a shift technical advisor (STA) (may be combined with the SS 
position if the requisite qualifications for each position are fulfilled), a number of non-
licensed operators (NLO), and a maintenance crew consisting of a supervisor and 
technicians from chemistry, radiation protection, I&C, electrical, and mechanical 
technicians as noted in the U.S. EPR Human Factors Engineering Program Topical 
Report (Reference 1).  Qualification requirements for operations shift personnel are 
described in Section 13.1.3.

The objective of the U.S. EPR staffing and qualifications analyses is to demonstrate 
that the HSI design and the number, roles, and responsibilities of the plant operating 
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staff is able to adequately meet the demands of the processes of the plant.  The initial 
assumption for the roles and responsibilities of operators during a full range of 
operating conditions is documented in Section 4.1 of Reference 1.  The initial staffing 
assumption is based on operational experience from the U.S. EPR predecessor designs 
(i.e., European N4 and Konvoi pressurized water reactor (PWR) designs which are in 
turn based upon Westinghouse-designed PWRs currently operating in the U.S.).  A 
higher level of automation exists for the U.S. EPR than for the predecessor plants.  This 
higher level of automation supports fewer operators at the controls even considering 
additional monitoring requirements for added automation features.

To obtain an optimum staffing level for the U.S. EPR, factors associated with other 
elements of the HFE program are considered.  For example:

• The operating experience review (OER), Section 18.2, identifies staffing level 
related aspects of operating plants of similar design under various conditions and 
operating modes.

• Functional allocation (FA) decisions, Section 18.3, are evaluated to achieve 
maximized performance without placing excessive demands upon the operators, 
and to determine the monitoring tasks required of operators when functions are 
automated.

• Task analysis (TA), Section 18.4, provides input to the MCR staffing levels by 
including workload analysis as part of the overall TA process.  The objective is to 
verify that the control room HSI adequately supports operator performance.  
Workload analysis must carefully consider assumed roles and responsibilities and 
qualification requirements of operators.

• Human reliability analyses (HRA), Section 18.6, provides input to the 
consideration of staffing levels on plant safety and reliability.  In particular, risk-
significant or time critical human actions (HAs) are examined during the TA to 
determine the need for reassignment, changes to operator roles, or the need to 
change the number of operators required.

• The role of the operator is an important consideration in the HSI design process.  
Section 18.7 addresses the engineering process of optimizing coordinated operator 
actions such as the demand on operators during the use of control elements and 
display elements concurrently and the design of effective support.

• Because the U.S. EPR uses a computer-based procedure system, concurrent use of 
multiple procedures has an effect on the role of operators and on staffing demand.

18.5.2 Staffing and Qualifications Analysis Methodology

To obtain an optimum staffing level, the initial staffing assumption (Reference 1) may 
be iterated as a result of the other HFE analyses as previously described.  The 
objectives of the staffing analysis are specifically tied to the development of procedures 
and the associated TA.  Initially, tasks are assigned to crew members based on U.S. EPR 
predecessor operating experience and on established roles and responsibilities as noted 
in Reference 1.  The process then builds on these assumptions.  Procedures are 
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developed and integrated with the HSI operational concept.  Then, the impact of any 
new tasks associated with the use of integrated procedures is considered in regard to 
existing tasks and roles of the crew members.  This consideration helps to determine if 
task allocation adjustments are necessary.  Changes in team roles and responsibilities 
may result from the adjustments to individual crew member responsibilities.  Finally, 
individual team member qualification requirements may evolve with changes in team 
and individual roles.

A full-scale mockup of the MCR working area, including main control consoles (i.e., 
workstations) and the plant overview panel is used to verify physical layout aspects 
such as availability of workspace, physical access, visibility, and related 
anthropometric and HFE issues.  The MCR mockup is also used for walk-through 
exercises to examine issues such as staffing levels, task allocation, and procedure usage.

A computer-based procedure system is available to the operators via the HSI.  This 
computer-based system helps achieve the staffing goal for the MCR by reducing the 
mental burden and workload of the operators.  The use of computer monitoring of 
tasks and automation reduces parallel activities being performed by operators and the 
probability of human error.

The integrated system validation conducted as part of the verification and validation 
(V&V) process includes the following evaluations:

• Establishment of HSI adequacy for achieving HFE program goals.

• Confirmation of function allocation and task structure assigned to personnel.

• Establishment of the adequacy of MCR staffing levels and the adequacy of the 
various HSIs to support the staff in accomplishing their tasks.

• Integration of operating procedures.

• Confirmation of the dynamic aspects of the HSI for task accomplishment.

• Evaluation and demonstration of error tolerance to human and system failures.

18.5.3 Results

If it is determined from the integrated system validation that plant staffing and HSI 
design goals are not achieved, a decision is made to redesign the appropriate system, 
modify the roles and responsibilities of effected staff (taking into account the effect on 
plant safety and reliability), or adjust staffing numbers.  A final check is then 
performed to verify that the staffing numbers and configuration are still in compliance 
with the requirements of 10 CFR 50.54 (i) through (m).  The staffing and qualification 
analysis is summarized in conjunction with the V&V results (see Section 18.10) and 
includes an evaluation of the number and qualifications of personnel needed to 
operate, maintain, and test the U.S. EPR based on the HSI design features for normal, 
abnormal, and emergency conditions.
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Tier 2  Revision  0  Page 18.5-4


	18.5 Staffing and Qualifications
	18.5.1 Objectives and Scope of Analysis
	18.5.2 Staffing and Qualifications Analysis Methodology
	18.5.3 Results
	18.5.4 References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


