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SECTION i.0 REVIEW PLAN

1,1 INTRODUCTION

This Prcgram Plan has been prepared in response to NUREG-0737,
Clarification of TMI Acticn Plan Requirements, para. I.D. 1, and
paracraph 5.2.a of NUREG-0737 Supplement 1, Reguirements for
Zmergency Response Capability (Generic Letter No. 82-33). This
program plan describes the Control Room Design Review (CRDR) that

1 be conducted for the Brunswick Steam Electric Plant (BSEP),
Units 1 and 2, owned and operated by Carolina Power and Light
Company (CP&L). The format of this report follows that recommended
oy NUREG-0700, Guidelines for Control Room Design Reviews, published
September 1981, paragraph 5.1, as follows:

& Review Plan

2. Management and Staffing

3 Documentation and Document Control

4. Technical Approach (Review Prccedures)
. Assessment and Design Soliutions

This program plan addresses the acceptance guidelines stated in
Section 2 of the October 1981 Draft of NUREG-0801, Evaluation
Criteria for Detailed Control Room Design Review, and in Section
2.0 "Planning Phase" of NUREG-0700. The BSEP CRDR Program Plan
also recognizes and is responsive to each of the nine criteria by
which the NRC evaluates CRDR Program Plan submittal by licensees.
Table 1 identifiés each of these evaluation criteria, and the
specific section(s) of this Program Plan that describes compliance
with each criterion for the BSEP CRDR.
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TABLE
COMPLIANCE WITH CRDR PROGRAM

Establishment of a
qualified multidisciplinary
review team.

ar a
ify control r
tasks and in
mation and control r
ments during emercenc!
operations.

smoarison of cisplay and
control requirements with a
control rcom inventory.
Control rcom survey to
identify deviatiocns from
acceptad human factors
principles.

Assessment of HEDs to
determine which HEDs are
significant and should be

~taAd

o

fol o aba
v L.

Selection of design improve-
ments.

Verification that selected
design improvements will
provide necessary cogrection.

Verification that improve-
ments will not introduce
new HEDs.

Coordination of control
room improvements with
changes from other programs
such as SPDS, operator
training, Reg. Guide 1.97
instrumentation, and
upgraded EOPs.

1

PLAN EVALUATION CRITERIA

BSZP CRDR Program Plan Section
Demoncstrating Compliance

Section 2.0

Section
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-
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Section 4.3
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. 1.2 BACKGROUND

1.2.1 General

This Program Plan report describes how CP&L plans
to complete a Control Room Design Review (CRDR) for
Brunswick, Units 1 and 2. The CRDR is part of a broad
effort within the nuclear industry to evaluate the
adeguacy of ccnt:ol rooms to support safe and effective
operations. Guidance for the CRDR has been provided
by the Nuclear Regulatory Commission (NRC) in the
form of various NUREGs and regulatory guides. CP&L
has used all relevant guidance in developing tlhis
Program Plan and has dedicated the necessary resources
to this CRDR to ensure success of the project.

+oqr i0

Although the CRDR is specifically directed toward
evaluating the control room (CR) (incl.ding the remote
shutdown panel), CP&L recognizes interfaces between the
CRDR and other related activities, such as the design
of a Safety Parameter Display Systen (SPDS) ,
implementation of Reg. Guide 1.97 requirements, devel~
opment of Emergency Operating Procedures, operator
training, implementation of Emergency Response
Facilities and the inclusion of post-accident monitoring
(PAM) instrumentation. The organization of this plan
considers coordination of the CRDR with these related
efforts and reflects the balanced and orderly approach
CPsL has followed to implement all NUREG-0737
requirements.



1.2.3

1,2.5

Brunswick

The Brunswick Steam Electric Plant, consist of two
General Electric boiling Water Reactors (BWR-4) which
are located in Southport, North Carolina. Unit 2
began commercial operation in November of 1975 and
Unit 1 in March of 1977.

G:B-" sa(! Egvvi ey

CP&L conducted a review of the Brunswick Units 1 and 2
control rooms in 1981, in accordance with the guidance
provided in NUREG/CR-1580. In the current effort, the
earlier review will be updated to th= current NUREG-0700
standards.

Program Plan Obsectives

This Program Plan provides a mesns to ensure that
an adequate CRDR will be conducted. It will also
clearly define the roles and responsibilities of the
review team members as defined in NUREG-0737.

1.3 CRDR PROGRAM STRUCTURE

1.3.1

PHR D

The CRDR is to be conducted in three phases as follows:

a. Phase I - Project Planning

The objective of this first phase was to develop
a plan for conducting the review that describes
project milestones, schedules, review methods,
personnel responsibilities, and project interfaces.
Submission of this Program Plan to the NRC completes
the planning phase.

1-4




NRC staff comments upon review of this Program Plan
will be taken into account in implementing the
plan. Any requirements or changes to the plan will
be documented in the final summary report on the
CRDR.

Phase II - Review and Assessment

The second phase of the CRDR will involve collection,
reduction and analysis of data pertzining to the
adequacy of the CR design from a human factors
perspective, and assessment of any human engineering
discrepancies (HEDs) identified during this process.
This assessment procedure will include:

1) A determination c¢f the error potential and
consequences of each HED

2) Identification of HED resolutions

3) assurance that no additional HEDs will be
introduced as a result of these resolutions.

At the conclusion of Phase II, a Final Summary
Report describing the methods, results and
implications of the CRDR will be submitted to the
NRC. This report will also describe CPiL's plans
and schedules for correction of the HEDs at
Brunswick.

Phase III - Implementation

The final phase in the CRDR will be to implement
the resolutions, or backfits, for the HEDs., Backfit
specifications will be reviewed prior to
implementation to ensure that they fulfill the CRDR
recommendations. Correct implementation will also
be verified.

1-5




1.3.

3

Figure 1-1 outlines, in general, the phases, and task
flow for conducting the CRDR. A brief discussion
of the activities conducted in each phase of the
review is described below. For more detailed
descriptions of the objectives, approach, data
collection methodology, and specific evaluation
methods, refer to Section 3.0, Technical Approcach
of this plan.

'..)Pﬂ*'gg‘- 21 :nn‘ng

This rlan is the output of the Project Planning Phase.
Acceztance of this document essentially concludes
Project Planning. The guidelines provided in NUREG-0700
and draft NUREG-0801 form the primary basis of this

document.

rnl S aR-

The CR review and assessment phase is subdivided into
the following six tasks:

Operating Experience Review
Conduct Surveys

System Functions and Task Analysis
Control Room Inventory
Verification of Task Performance

© 0 0 0o 0 ©oO

Validation of Control Room Functions

The six tasks are described below:

Operating Experience Review - This task is composed
of operator interviews where a significant number

of operators will be interviewed. Interviews consist
of general and detail questions on plant operations.

1-6



1.3.3.2

Conduct Control Room Surveys - Much of the detailed
assessment of the control room is conducted via
a total of 14 surveys. The surveys to be conducted
are:

o Ambient Noise - Direct measurements of noise
levels are taken and compared to individual
guidelines items,

o Illumination - Measurements are taken under
various ambient conditions (e.g., emergency
lighting) and are compared to individual
guidelines items.

o] CR knvironment (HVAC) - Assessments are made
by direct measurement of the parameters listed
below and comparison of the data to the
NUREG-0700 guidelines:

- Temperature
- Humidity

- Ventilation

0 Workspace - The CR workspace is evaluated
by checklist survey and direct measurements
which address the following:

- Workspace Arrangement
- Document Organization, Use and Storage
- CR Access

o Conventions - The CR is evaluated by survey
for the conventions listed below and data
are subsequently compared to NUREG-0700
guidelines:

- Coding methods (color, shape, pattern,
etc.)

- Standardizationof abbreviations and acronyms

- Consistency of control use

- Consistencyof display movement or indication
1-7




Controls - Controls are evaluated by measu-
rements, observations and other assessment
methods.

Displays -~ Displays are evaluated by measu-
rements, observations or other assessment
methods.

Computer System - Computer systems are assessed
DY measurements, observations or other
assessment methods.

Emergency Equipment - Data are collected by
walk-throughs, emergency garnent use, and
speech intelligibility analysis.

Labels and Location Aids - Labels and location
aids are evaluaced by measurements, observations
and other assessment methods.

Annunciator System -~ The annunciator system
is evaluated by measurements, observations
or other assessment methods.

Anthropometrics - Reach and visual access
to CR components are analyzed, given physical
configuration of boards, panels, layout, etc.
The data are subsequently compared to checklist
item requirements.

Communications - Communications systems are
evaluated by guidelines and speech
intelligibility of communications modes is
analyzed.




0 Maintainability - Checklist and questionnaire
data concerning operator-maintained components
(trend recorders, bulbs, etc.) are collected.

Survey data are collected from preconstructed task
plans which contain checklists, interview forms,
and methods for direct measurements of CR parameters,
such as noise levels, light levels, etc. The
guidance for the conduct of the survey is found
in NUREG-0700,

m
L(:
n
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m
£
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unctions and Task Analysis (SFTA) = The
task analysis procedure is a descriptive process
which extracts generic operator action and
information requirements from systems function
data, converts these requirements to a plant-specific
level, and documents the results in a tabular format
for use as an input into the Verification of Task
Performance Capabilities and the Validation of
Control Room Functions.

These procedures are organized into three major
activities which are:

1. Generate a list of plant-specific actions
and information requirements for each task,
organized by task.

> 3 Reorganize the listing 30 that all action
requirements of a given type and all information
requirements of a given type are collected
together. Type refers to> a group of actioen
or information requirements which all have
the same system, subsystem, plant component,
and parameter,




1.3.3.4

1.3.3.5

3. Summarize each action type and each information
type in list form such that required ranges,
values and precisions or other parameteric
information is summarized for each parameter.

Control Room Inventory - A comprehensive inventory
of control room instrumentation, controls, and other
equipment will be developed. The inventory will
include the necessary information (e.g. type of
component, application/function, range, divisions,
locaticn) required to verify the availability of
the required displays and controls (see paragragh
1.3.3.5). The inventory process is described in
detail in paragraph 3.5 of this plan.

Verification of Task Perfcrmance Capabilities =
This analysis is compcsed of two subtasks: Verifi-
cation of instrument/control availability, and
verification of human engineering suitability.
The first, verification of availability, determines
whether the instrumentation and controls required
by the control room operator are actually availabie
to the operator for completion of the tasks
identified in the task analysis. The control room
inventory and the task action and information
requirements from the SFTA are the two major inputs
to this task. The SFTA documentation describes
the instruments and controls and their main
characteristics which are necessary for the required
tasks, whereas the control room inventory lists
the components which are actually available. A
comparison of these lists will determine if a
required ‘nstrument or control is not available.

1-10



1.3.3.6

s

The second subtask, verification of human engineering
suitability, will examine the components for
characteristics which may degrade operator task
performance, and which are not necessarily apparent
in a control room survey. This analysis will focus
on practical suitability considerations such as

task required ranges, values, precisions or response
imes.

The primary products of the verification phase
are the documentation of missing task related
instrumentation and/or controls and the
identification of problems regarding component
suitability.

Validate Control Room Functions = This involves
analysis of workload and distribution of workload
for operators for specific tasks and event
sequences. The primary means of analysis are traffic
analysis and walk and talk-through simulation of
task sequences. Checklists will be used to aid in
the validation of CR functions.

Bececermert amAd Nee
EeasLonT ang Des

The basic procedure to be employed in assessment and
in identifying and selecting enhancements and design
solutions is based on NUREG-0700, exhibit 4-2, and
the process discussed in NUREG-0801 (draft-Oct. 1931).
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1.3.4.1

1.3.4.3

Assess Discrepancies - Assessment is discussed
in Section 4.0 of this plan. In general, the
assessment oprocess is outlined below:

o Assess extent of deviation from NUREG-0700

guidelines

0

o Estimate increase in human error for the
discrepancy
o Determine if discrepant compcocnent is safety

function related

o Determine if erro:s in using discrepant
component (s) could lead to violation of tech
specs or unsafe orerztion

o Assigr

e |

ment of category and priority, based
on the above.

Analysis of Correctien by Znhancement - Discrepancies
selected for correction are first examineé for
possible correction by enhancement (labeling,
demarcation, preccedure aids, etc.). Where it is
determined that correction by enhancement is not
possible, the discrepancy is analyzed for correction
by design alterratives.

Analysis of Correction by Design Alternative -
Design alternatives will be identified by examining
the HED, referring to task analysis data, and
identifying potential constraints (e.g., availability
of equipment, Reg. Guide 1.97, etc.). The
acceptability of design alternatives will be verified
by reapplication of NUREG-0700 Guidelines and task
analysis.

1=-12



1.3.4.4
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Assessment of Extent of Correction - For all HEDs
selected for correction, the extent of correction
(by enhancement or redesign) will undergo
evaluation. In addition, the correction will be
reviewed to ensure that no new HEDs are introduced
into the control room as a result of the change.

T - pngnb:oa’aa

The final phase in the CRDR will be to implement the
corrective actions for the HEDs. ' As suggested in
NUREG-C801, the implementation of corrective actions
will be scheduled according to the respective priorities
ocf the HEDs (see paragraph 4.2). Since the
implementation process is expected to extend bevond
the CRDR, CP&L intends to maintain an ongoing review

activity to ensure that all HED resolutions are properly

implemented.
As part of this ongoing activity, all HED resolutions
will be evaluated to ensure that each resolution is

completed and adequate. This activity will also ensure
that no new HEDs will have been introduced into the
control room as a result of the resolution. If, for
some reason an HED cannot be fully corrected, CP&L
will assess the potential impact on operator
performance. This assessment will be documented and
submitted as an amendment to the Final Summary Report.

The implementation process is discussed in Section
7.0 of this plan.

1-13



o

Since there are differences in usages of terms (even
among practitioners within the same field), the following
definitions are provided to reduce ambiguity.

CONTROL ROOM: For the purpose of this plan, the control
room is defined to include the primary operating area
at

the main control room and the remote shutdowr panel.,

NTROZ M N VIEW: The control room design
review as required by NUREG-0660, Item I.D.l1 and
implemented in accordance with NUREG-0700.

CRD2 DPROCRAM PLAN: A work plan designed to provide
high-level guidance on the scheduling and performance of
the CRDR.

ENZANCIMENTS: Surface modifications that do not involve
major physical changes, for example, demarcation, laceling
changes and painting.

EINAL SUMMARY REPORT: Final summary report of the results
of the CRDR as required by NUREG-0660, Item I.D.l1 and in

accordance with Generic Letter 82-3.

EUNCTION: An activity performed by one or more system
constituents (people, mechanisms, structures) to
contribute to a goal.

EONCTIONAL ALLCCATION: The distribution of functions

among the human and machine constituents of a system.

1-14



EUNCTIONAL ALLOCATION REVIEW: The examination of system

goals to determine what function they require; also,
examination of the required functions to determine how
the functions may be allocated and executed; primarily,
the identification of established functions and
examination of how they are allocated and executed.

UMAN ENGINEERIN LSCRE (094 ED): A cdeparture from
scme tcenchmark of system design suitability for the
roles and capabilities of the human operatcr.

dED ASSESSMENT TEAM (HBEDAT': Those individuals of the
CRDR Team who have the responsibility for review and
assessment of all HED reports.

HUMBN FACTORS IGINEERING: The science of optimiiing
the performance of human beings, especially in industry;
aiso, the science of designing equipment for efficient
use by human beings.

JECTIVE MISSION, GOAL): The end~-product as a result

of a coordinated group of activities,

LICENSED QPERATOR: Any individual currently licensed
by the NRC who manipulates a control or directs another
to manipulate a control that directly affects reactivity
(SRO or RO).

IGNIFPICANT HEDs: Those HED3 which, alone or in
combination with other HEDs, may (in the judgement of
the HEDAT) increase the potential for operator error
to an unacceptable level and/or may have serious impact
on system performance.

SUBTASZ: An activity (action step) performed by a person
(or machine) directed toward achieving a single task.

1-15



SYSTEM: A whole which functions as a whole by virtue
of the interdependence of its parts: an organization
of interdependent constituents that work together in
a patterned manner to accomplish some purpose.

TasaM JALYSIS: Examination of a complex organization
and its constituents to define (usually, but not necess-
arilv, in mathematical terms) their relationships, and
tnhe means by which their acticns and interactions are
regu.atec tc achieve goal states.

TASK:; A specific action, performed by a single system
constituent =-- person or equipment =-- that contributes
to the accomplishment of a function. In NUREG-0Q700,
tasks allocated to people, in particular to control
oom operators, are addressea in detail. Mcreover,
in accordance with Generic Letter 82-22, only tasks
assnciated with emergency systems will be evaluatad.

YALIDATION: The process of determining if the physical
and orgjanizational design for operations 1s acequate
to support effective integrated performance of the
functions of the control rocm operating crew.

121 TION: The process of dect2rmining if
instrumentation, controls, and other eguipment meet
the specific requirements of the tasks performed by
operators.




1.5

ACRONYMS

A number of acronyms have been used in this report. They

are presented to facilitate the reader's use and comprehension

of

the report.

BSEP
BWR
BWROCG

< O
ot I |
t

M m
O
O "
n

M
v
ey
4

HED o
HEDAT
HF

HFS

I&C
INPO

LDE
LHFS

NRC

PSTG

Brunswick Steam Electric Plant

Boiling Water Reactor

Boiling Water Reactor Owner's Group

Control Room

Control Room Design Review

Emergency Operating Procecdure

Emergency Procedure Guidelines

Electr

Human
Human
Human
Human
Human

ic Power Research Institute

Engineering

Engineering Discrepancy

Engineering Discrepancy Assessment Team
Factors

Factors Specialist

Instrument and Control

Institute for Nuclear Power Operaticn

Lead Discipline Engineer

Lead Human Pactors Specialist

Nuclear Regulatory Commission

Cperating Experience Review

Plant-

Specific Technical Guideline
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2.1

2.2

INTRODUCTION

- P The quality of the review effort and the results of
the CRDR depend upon the composition, balance, and
management of the review team. The CP&L CRDR team has
neen assembled to include representatives from the various
human factors, operaticns and engcineering disciplines
necessary to insure optimum performance of the review
team. The structure and functions of the team have
been established to allow for maximum flexibility and
interaction between team members and station personnel,

vet retain a rational organizational structure.

b. he management and staffing is most easily describead
in terms of the CP&L structure that is responsible for
initiating and supporting this project, the review team
composition and the functional responsibilities.

1
1

Subsecuent paragraphs of this section describe the:

C
-
U

1) CP&L Management Support Structure
2) CRDR Team Composition and Responsibilities
3) CRDR Team Task Responsibilities

CP&L MANAGEMENT SUPPORT

Establishment of the CPsL CRDR project and the develcopment
of the project team was initiated by the Vice President of
the Brunswick Nuclear project and the General Manager of
BSEP, Directly below this level of management is the Manager
of Operations. It is this level of management that has the
direct responsibility for the review team and its on-going

support. Figure 2-~1 illustrates this upper management

organization.
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. 2.3 CRDR TEAM

2.3.1 General

a. The CRDR team and structure of the dedicated core
team is shown in Figure 2-2. This ccre group will
be supplemented on an as-required basis by the
remaining individuals. This support group is
composed of representatives from all requi-ed
disciplines such as operations, mechanical, nuclear,
electrical, industrial, and human factcrs
engineerinc. Key personnel from these departments
will provide technical input and review throughout
the project.

b, Within the core CRDR team, individuals have been

designated as members of the Human Engineering

‘ Discrepancy Assessment Team (HEDAT). Principle
responsibilities of the HEDAT will be to review

and assess all HED reports as described in Section

4.0 and, to develop recommended resclutions, and

establ‘sh preliminary scheduling of all backfit

activities.

2:3:3:3 Structure and Function = The core team is structured

as illustrated in Figure 2.2. As can be seen,

the primary management structure is comprised of

the HEDAT members. This, as stated earlier, enhances

the review team's ability to rapidly respond at

a competent technical level to the brcad spectrum

of review activities on a day-to-day basis. Core

team resumes will be provided in the summary report

to document the proven track record of this team as

. managers, administrators, supervisors and technical
experts.

2-2




Lead Discipline Engineer - The Lead Discipline
Engineer (LDE) for the CRDR is the Manager of
Operations and has the overall responsibility for
insuring that the review is conducted as planned
and scheduled. The LDE will also serve as the
director for the coordination between the CRDR and
other programs such as the SPDS and Post-Accident
Monitoring requirements, etc.

Review Team Leader - The Review Team Leader (RTL)
for the CRDR is a member of operations and will
work closely with the LDE to insure the review is
conducted as planned and scheduled. As the team
manacer, the RTL will review the project's progress,
identify any problems concerning schedules and
planning and, with the aid of the team coordinators,
he will resolve any coordination problems. The RTL
will also chair all project meetings required during
the course of the review and will be responsible for
reporting project status and progress to

!

CP&L/Brunswick Management. As the review team's
technical leader he will insure that adequate
technical rescurces are applied to all review
activities. As a member of HEDAT, the RTL will be
responsible for insuring strict adherence to HEDAT

review procedures.

System Integration Team Leader - The System
Integration Team Leader (SITL) has the overall
responsibility for implementing the CRDR as planned
and scheduled. The SITL will work directly for the
RTL and direct the CRDR Tasks.



2.3.2.5

2.3.2.6

Lead Human Factors Specialists - The Lead Human
Factors Specialist (LHFS) for the CRDR (human factors
consultant) will be primarily responsible for
insuring the technical quality of human factors
work and the availability of appropriate human
factors specialists as required throughout this
project. The LHFT +will work closely with the RTLs
and will coordinate &ll HF activities with the
SITL. The LHFS will be directly responsible to the
RTL for the progress of the HF areas of the project
and will report any deviations from planned
ctivities, methcds or preoccedures in a timely

i

manner. The LHFS will also be responsible for
technical justifications related to any proposed
methodological or procedural changes. As a member
of the EEDAT, the LHFS will establish accurate and
realistic statements on the human performance aspects
for all identified problems and will also suggest
resolutions to HEDs that will not create other HF

problems.

Operations Suppcrt - The Operations Support
personnel, as indicated in Figure 2-2, are committed
to the CRDR for direct support in the System Function
Task Analysis and the. Verification and Validation
Tasks. They will also be available on an as-needed
basis for engineering support throughout the project.
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. 2.3.2.7 Human Factors Specialists - Human Factors support

personnel,

human factors consultants, are

committed to this project for direct support of all
data cecllection; data reduction and analysis; and
HED generation, analysis, and resclution. Also, in
support of this project is a pool of human factors

support personnel that represent diverse and current

specialized experience backgrounds in human factors.

The support group will be directed by the HF Project
Manager, and will be available on an as-needed

basis throughout the review.

Rawviacy Maam umnores Ma

2.3.3.1 General - Review Team Support members have been

assigned support roles from the various required

disciplines
technical quality for the prciject. Although not

to insure an appropriate level of

assigned full-time, their availability has been

assured by CP&L management directive and has keen

pre-planned to the degree possible during the initial

planning and implementation phases of the project.
Individual disciplines represented in this support
group include but will not be limited to:

1)
2)
3)
4)

2:3.3.2 Operations

Operations
Training

I1&C Engineering
Maintenance

- Experienc+.d operators participate

in various pnases and activities of this prcject.
Of particular concern will be their contribution
to the Operating Experience Review (OER) described
. in paragraph 3.2. They will also furnish additional

assistance

during the verification of task

performance activities, validation of CR functions

rocesses,
P

and the clarification of HEDs as
2-5
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2.3,3.5

2.3.4

required. Each operator will have specific, unique
experiential information that, when required, can
contribute significantly to appropriate HED
resolutions.

I&«C Engineering - The instrumentation and control
(I&C) engineer will be primarily involved in the
coentrol room inventory pr-:cess and EED assessment
tasks. Intimate knowledge of plant instrumentation
from the I&C viewpoint will alsc utilize during
the verification of availability of CR functions.

Training Representatives - The training
representatives will be primarily involved in the
System function task analysis and will contribute
adjunct information on operational scenarios ang
cognitive task elements,

Maintenance - The maintenance engineer will be
primarily involved in the resolution of HEDs and
the implementaticn of backfits.

QSQB mcam maek Bgsngnsibj‘i*‘os

a. Figure 2-3 illustrates, in matrix format, the task

responsibility by team member. It should be
recognized that the dynamic aspects of the CRDR
will probably introduce requirements to adjust
or supplement these anticipated assignments with
additional team members. Any such changes of a
significant nature will be documented and explained
in the CRDR Final Summary Report. '
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CRDR (PROJECT MANAGEME T) TASK RESPONSIBILITIES
Figure 2-3

! TASK LDE |RTL|SITL|LEFS|HFS|0S

il. Program Definition » » X .

|2. Master Schedule Preparati a1 and * |+ | X *

‘ Revisions

‘3. Sub-schedule Preparation .nd o » » X »

‘ Revisions

[ 4. Detail Schedule for Plant Specific o X " »

. CRDR P=eparation and Revi. 10ns

|

3, Periodic Update Reports 0 o o X g

6. Define CRDR Human Factors » * ¢ X ®
Regquiremencs

7. Conduct Plant-Specific Re iew ® . X LA
(CRDR)

8. Review HEDs and Determine X X X X * |*
Corrective Actions

8. Present Recommended Corr. Actions ' o o o X . e
to Management ana Assess . rogram

10. Final Summary Report Prep. ration X b

l1l. Final Summary Report Revi:w X * *

12, Final Summary Report Apprcval o o o

13. Final Summary Report Deli-ery . X

14, Implementation of Correct.ve X b . * *
Actions (Phase 1II)

15, Review of Corrective Acticns X . o] .0
(Phase III)

X = Primary Responsibility
* = Support Respensibility
0 = Approval Authority

LLE
RTL
S:

Li

Review Team Leader

Lead Discipline Engineer

TL = System Integration Team Leader

FS

W
"o

Lead Human Factors Specialist
Buman Factors Specialist
Operations Support



3.1

mT PO
INTRODUCTION
3.1.1 Genersl
This section of the Program Plan descritb=s the

procedures to be used by CP&L to review the completeness
and suitability of the Brunswick Units 1 and 2 Control
Rooms. As suggested in NUREG-0700, the.specific

objectives of the review effort will be:

a, To determine whether the control room provides
the system status information, control capabilities,
feedback, and performance aids necessarv fcr the

control room operators to accompiisnh their functions

n

and tasks effectively.

b, To identify characteristics of the existing room
instrumentation, controls, other equipment, and
physical arrangement that may cletract from operator

performance.

Throughout the review process, CPsL will focus on
ensuring that the functions and tasks assigned.to
the operators can be accomplished in an effective
manner within the existing control rooms.

- =

The review process planned by CP&L will be conducted
in six activities that parallel those described in
Section 3 of NUREG-0700. Each of these activities
is described below.



3.1.2.1 Operating Experience Review - The objective
of the Operating Experience Review (OER) is
to identify any characteristics in the design,
layout or operation of the Control Room that

may contribute to or alleviate operator
performance problems. The focus during this
activity is on control room characteristics
of concern that are reflected by the experience
of the control room operators. This activity
will be conducted by interviews with licensed
plant operating personnel.

Any problems identified during the OER will
be reviewed to determine their causes and
effects. Where appropriate, HEDs will be
written and scheduled for assessment.

Control Room Surveys - The objective of the
control room surveys is to ensure that the
Control Room conforms to established priacigles
of human engineering as contained in Section
6 of NUREG-0700. Surveys will be conducted
through the application of methods and
procedures which use the Section 6 guidelines
as criteria. Any deviation from the guidelines
will be noted. HEDs will then be written
and scheduled for assessment.

System Functions and Task Analysis - A System
Functions and Task Analysis (SFTA) will be
conducted to identify information and contreol
requirements associated with operator tasks
performed during emergency conditions. These
/requirements will serve as evaluation criteria
during the Verification of the Control Rocm
Functions.




b

[ 2%

wn

Any problems in the design or layout of the
control room identified during the SFTA will
be noted, and HEDs will be written and scheduled
for assessment.

Control Room Inventory - In order toc ensure
the availability of required instrumentation
and controls, a comprehensive inventory of
1l control room compenents will be prepared.
The inventoryv will be organized by major control
room panels, and will serve as a reference
document during the Verification of Task
Performance Capabilities activity.

Verificaticn of Task Performance Capabilities
- Task performance capabilities will be verified
by ensuring that all operator information
and control requirements identifisd during
the SFTA are met both in terms of the
availability of the components and human factors
suitability of the components. Any reguirements
not met will be identified, and HEDs will
be written and scheduled for assessment.

In addition, any control room components that
are identified as unnecessary will be subject
t¢ consideration for relocation outside the
priary operating area.



3

3

3:X:2:6 Validation of Contrcl Room Functions - The

final activity in the review process will
be to ensure that all operator functions can
be performed within the existing control room.
This activity will émploy walk=through,
talk-through exercises using selected event
sequences identified during the SFTA. Any
problems identified in performing control
room functions will be documented and HKEDs
will be written and scheduled for assessment.

The product of the review process will be a set of
human engineering discrepancies identified in the
control rocm. These HEDs will specify the type and
extent of the problem, the potential impact on operator
performance in relation to plant operation, and a

suggestion for corrective action.

A detailed description of the review process is
presented in the following sections.

OPERATING EXPERIENCE REVIEW

3.2.1

Fradiied s

The Operating Experience Review (OER) will identify
CR design attributes and procedural activities that
may contribute to or alleviate operator performance
problems.
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. 3.2.2 Qperations Pezsonnel Survey

3.2.2.1 General - The Operations Personnel Survey (OPS)
will focus on the analysis of experiential
information to identify potential problems that
may have contributed to degraded operator
performance. Additionally, information will be
solicited which identifies possible outstanding
design features which appear to enhance operator
performance.

W
L]

- 3 Structured Interviews - A stratified sample of
operators will bte selected for structured
interviews. This sample will include a
representative sample of licensed operators (SROs
and ROs). The format of the interview will
systematically address and document details

. concerning the following areas from NUREG-0700:

l) Workspace

2) Anthropometrics

3) Emergency Egquipment

4) Heating, Ventilation and Air Conditioning
5) Illumination

6) Ambient Noise

7) Maintainability (Operator Performed)
8) Communications

9) Annunciator System
10) Controls
11) Displays

12) Labels and Location Aids

13) Computer System

14) Conventions




. In addit.on, operators will be encouraged to provide
any other comments or concerns they may have
regarding the design or operation of the control
room.

to

2ok Response Analysis - All response data will be
reviewed and tabulated. Questionnaire/Interview

(%)
.

checklists constructed from specifi~s guidelines
contained in Section 6.0 of NUREG-0700 will be
used to aid in the analysis of all responses.
A negative response which identifies a deviation
from guidelines or a potential human performance
croplem will result in the generation of an HED

report. All HED reports will be assessed by the
HEDAT during the assessment and implementation
phase.
. 3.3 CONTROL ROOM SURVEYS
3s3:1 ptroductio

a. The CR surveys atre planned to follow the guidance
of NUREG-0700. Human factors specialists, in concert
with experienced operations and engineering
personnel, will measure and observe a number of
CR design features. Central to this survey effort
are the HF guidelines contained in Section 6.0
of NUREG-0700. These guidelines will be used as
the criteria to which the survey data will be
compared.

3-6




C.

The surveys have been organized, and methodology
has been developed which parallels the structure of
Section 6,0 of NUREG-0700., Fourteen specific surveys
are planned which are:

1) Workspace

2) Anthropometrics

3) Emergency Eguirment
4) HVAC

5) Illumination

6) Ambient Noise

7) Maintainability

8) Communications

9) Annunciator Systems
10) Controls

11) Displays

12) Labels and Location Aids
13) Computer System

14) Conventions

In order to facilitate data collection, reduction,
and analysis and to support the review documentation

requirements, task plans have been developed for
each of the above 14 survey areas. Each of these
tasks plans direct the data collection, data analysis
and HED report generation based upon a mix of four

basic data collection procedures. These are:

l) Measurements

2) Observations

3) Questionnaires/Interviews
4) Document Reviews




Each of these task plans uses one cr more of these
procedures to collect the data needed to evaluate
the task plan-designated area of CR design. Task
plan organization, and these procedures are explained
in more detail in paragraph 3.3.2. (A sample task
plan is provided in Appendix A.)

task plan contains an identical format and
Content is varied only where necessary
particular design area discussed. A typical

outline is as follows:

Objectives

Review Team

Criteria Summary

Procedures

Equipment/Facility Requirements
Inputs and Data Forms Listing
Required Outputs/Expected Results
Figures and Tables (if required)
Procedure Exceptions (if any)

Appendix A - Detailed Criteria (from NUREG-0700)

Appendix B - Data Collection/Analysis Forms

Appendix C - Criteria-to~Procedure Matrix
Appendix D - Task Plan Critique




L8]

Sections 1.0 through 8.0 of the text are brief
summaries intended primarily to familiarize the
task conductor with the overall task requirements.
Upon completion of the task, the task conductor
completes Section 9.0, if necessary, and submits
a completed Task Plan Critique from Appendix D
to the CP&L technical reviewer. The critique is
to identify any difficulties or problems with the
task plan and is not a central part of the review
process. The important and detailed criteria and
procedural information are contained in Appendix
A and B of each task plan.

Appendix A contains a subset of the guidelines
from NUREG-0700, Section 6.0. Each guideline is
worded identical to the NUREG-0700 guideline and
the NUREG-0700 guideline paragraph number is
preserved for ease of cross-referencing. When
taken in total, all 14 of the Task PFlan criteria
sets represent subsections 6.1 through 6.7 cf
NUREG-0700,

The last two subsections, 6.8 and 6.9 of NUREG-0700
Section 6.0, are used as criteria for the SFTA
and the verification and validation activities.
The task plans, themse.ves, occur in the same order
as the Section 6.0 subsections of NUREG-0700 and,
with one main exception, are titled similar to
the Section 6.0 subsecticn titles. For example,
the Annunciator System Review Task Plan (TP-3.1)
incorporates as criteria the guidelines contained
in NUREG-0700 Section 6.3. The main exception
to this approach is that Section 6.1 - Workspace,
of NUREG-0700, was further subdivided into seven
task plans that, in general, follow the additional
breakdown of Section 6.1. Thus, General Layout
- 6.1.1 becomes the Workspace Task Plan, Workstation

Design - 6.1.2 becomes the Anthropometrics Task
3-9



Plan, Emergency Equipment - 6.1.4 becomes the
Emergency Equipment Task Plan, and Environment
- 6.1.5 becomes HVAC, Illumination, Ambient Noise,
and Maintainability Task Plans. The guidelines
in Section 6.1.3 - Multi-Unit Control Rooms, was
integrated into all other task plans as appropriate.

Some minor exceptions to this general classification
scheme for the evaluation criteria occurred that
was caused, primarily, by individual interpretations
of specific guideline statements. As an example,
6.1.1.6b of NUREG-0700, while appropriately in
subsection 6.1 - Control Room Workspace, explains
the need for dedicated communication links hetween
the supervisor's office and the control room (note
that it also refers to guideline 6,2.1.7 =~
Point-to-Point Intercom Systems).

It was felt that the evaluation of that desigr
would be easier to accomplish if 6.1.1.6b appeared
as a criterion in the Communications Task Plan.

Appendix B in each task plan is subdivided into
as many subappendices (e.g., Bl, B2, B3, etc.)
as is necessary to describe the detailed data
collection and analysis procedures used for that
plan. Appendix Bl is always measurements data
forms and directions, B2 is always an Operator
Interview/Questionnaire, B3 is always an Cbservations
Checklist, and B4 is always a Document Review
Checklist, BS5 through E9 are additional analyses
directions and supplement forms as required. To
preserve consistency from task plan to task plan,
Appendices Bl through B4 always exist. As an

example, if measurements are not required data

for the Cecnventions Survey Task Plan, an Appendix

Bl - Measurements sheet is inserted, in place,

with the notation of "not required". 1In this way,
3~10




it is pessible to conduct any or all of a given
type of procedure across cne or more task plans
during a review. This flexibility allows for
optimizing the review data collection and analysis
activities to fit the review scheduling, personnel
availability constraints, and equipment access
constraints, all without adversely impacting data
quality or review comprehensiveness.

Of special .i.terest here, is that the Interview/-
Questionnaire sections of each of the 14 task plans
(with the addition of operationally related criteria
from Sections 6.8 and 6.9 of NUREG-070C; constitute
the prepared structured interview that is described
in paragraph 4.2.3.

Appendix C provides a criteria matrix for all the
guidelines contained in Appendix A. The Criteria
Matrix provides a crosswalk for the guidelines and
defines the data collection methods and the suggested
data sources reguired for evaluation of each
guideline.

The various data types are determined by the
NUREG-0700 criteria. Measurement data are chose
data which must be numerically compared to the
NUREG~-0700 guidelines for evaluation. These consist
of such design features as display height, noise
levels, or illumination levels. Observation data
are those data that a trained human factors
specialist can adequately evaluate by observing
the design feature. These consist of such features
as procedure and document storage, office locations,

and restroom facilities. Questionnaire/Interview
data are data that require a knowledge of the
equipment, frequently operational, before such
data can be adequately or realistically evaluated.

These consist of such features as the possible
3-11




meaning attached to color codes, identificatien
of degraded illumination characteristics in certain
indicator lights, or controls that are extremely
difficult to operate. Documentation Review data
are data that must (or may) be obtained by reviewing
available documents that pertain to the design
and/or operation of the plant. These consist of
such design features as the availability and adequacy
of a dicticnary of standard terms, abbreviations,
and acronyms, Oor an administrative procedure for
the control of temporary labels.

As each data type collection procedure is complete,
the task conductor may choose to proceed to the
next data collection procedure, or may choose to
reduce, analyze, and generate HED reports (if any)
on the just-compieted data ccllection ste». This
additional flexibility allows for involving plant
personnel (who are members of :-he CRDR Project
Team) in a manner in which they are either frequently
but moderately involved, or infrequently but heavily
involved in reviewing HED reports and furnishing
needed plant information into the review process.

All task plan procedures require that, before an
HED report can be generated, the collected data
must be compared to one or more referenced
criterion. In comparing the data to the criteria,
the task conductor will annotate the checklist
column next to the criterion guideline as either
yes, no, or N/A. For all "no" check mari:, an
HED report is then generated and the HED report
number ic entered in the criterior comments column.
As a cross-reference, the data collection appendix
number and the guideline paragraph number are entered
on the HED report form. Once this process is
complete for each data point within a task plan,

and all task plans are complete, the surveys and
3-12



reviews of the humaﬁ factors suitability of the
evaluated design (independent of the task
requirements) are completed and documented.

Copies of all completed task plans are filed in
the Review Data File.

FUNCTION AED TA ANALYSI

The objective of this activity is to establish the
information and control requirements for the taskrs
which operators are required to accomplish under
erergency conditions. These requirements will serve
as benchmarks for the examination of the adeguacy of
control room instrumentation, controls and other

eguipment.,

The starting point for the SFTA will be the Emergency
Procedure Guidelines (EPGs) and associated background
documentation developed by the BWR Owners
Group (BWROG). This documentatiocn defines the generic
plant systems and functions for emergency response,
including the primary actions, information
requirements and criteria, and allocates the
functions between human and machine,

An additional generic source will be the functional
analysis performed to develop information
requirements for a graphic display system to support
the EPG's. In this analysis, sponsored by EPKI
with BWROG participation, a comprehensive set of
parameter tables was developed, pertinent to each
EPG step.




The following procedure will be used to develop a
plant-specific task analysis data base, starting
from the generic baseline documentation identified
above:

| g The first step is to examine the requirements
in the EPGs and identify departures necessary
because of plant-specific engineering
differences. The plant-specific EOP technical
guidelines will be wused for this purpose.
These pguidelines document the bases for
departure from the generic guidelines
represented by the EPGs. This process will
yield a set of primary, plant-specific operator
actions for each emergency response function

and contingency represented by the EPGs.

2, The next step is to break out these high level
requirements into specific tasks and behavioral
elements necessary to accomplish each task.
The behavioral elements define both control
actions and information requirements. The
description of a behavioral element includes a
verb which identifies the operator action, and
the plant system, component and/or parameter
addressed by the action. The description also
includes identification of specific control
action and information characteristics/criteria
such as permissible bands, limits, and timing
requirenents.,

This information will be tabulated on the
ACTION-INFORMATION REQUIREMENTS DETAILS (AIRD)
forms, (see figure 3<1), The column headings
on the AIRD form specify the item of information

that will be used to define each behavioral
element.,
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The specification of behavioral elements is
done by detailed consideration of plant system
engineering and operating criteria in relation
to the functional objectives of the tasks.
The EPRI-BWROG generic information requirements
analysis for emergency response, previously
di.cussed will be used to help ensure complete
identification of parameters as applicable to
Brunswick., Other sources to be used in
identification of detailed information and
control characteristics/criteria include the
plant-specific technical guidelines for the
ECPs, system descriptive data, Technical
Specifications, and associated analyses.

When all AIRD forms are complete the forms are
sorted by task name, so that all the forms with
the same task name are together., Within each of
these stacks the forms are ordered by step within
the EPG.

The next step i3 toc summarize the information and
control requirements associated with a given type
of behavioral element. Behavioral element types
that are the same are defined as having the focllowing
characteristics:

1. Their verbs agree as to class, {.e..,, they
refer either to control actions or to
information gathering verbs such as observe,
monitor, start, stop ete.

2. Thei: system/subsystem, component, anc¢ parameter
are all the same.




The ACTION-INFORMATION REQUIREMENTS SUMMARY (AIRS)
form will be used to summarize information and
control requirements across tasks and elements.
See Figure 3-2,

Broducts

The product of the SFTA process will be a detailed
listing of operator information and control require-
ments, based on summation of the specific requirements
associated with each emergency response task element,
This list will be used as input to the verificatiocn ot
task performance capabilities to assess the availability
and suitability of instruments and equipment used by
the control rcom operators. In addition, the results
¢f the SFTA will be used to assist in the selection of
event sequences to be analyzed during the validation
of control room functions.

3.F DEVELOP CONTROL ROCOM INVENTCRY

3.5.1

The objective of the control room inventory is to
develop a comprehensive listing of all instrumentation,
controls, and equipment contained in the control room,
The inventory list will be used determining the
availability of CR components for supporting operator
information and control requirements identified during
the task analysis.

The CR inventory will also aid in integrating multiple
HEDs that may be associated with a particular component
or type of component., This will ensure a complete,
integrated data file which will aid in the
implementation of backfits,




. 3.5.2 Method

Project perscnnel will conduct a systematic review

-

of relevant control room documentation (e.g., instrument
lists, engraving lists, FSAR, etc.) to develop a
preliminary inventory for each unit. The preliminary
inventory will be expanded and made unit-specif’c

through visits to the control room,

The inventory sheets will reccrd the following
information for all components:

s Component nomenclature or description
o Component labels
o Component characteristics (i.e., scale rarjes)
o Panel
0 Subpanel
‘ o System
0 Subsysteam
o Physical location of item in CR

3.5.3 PRroducts

The product of the CR inventory will be a comprehensive
list of all instrumentation, controls and equipment
contained in the control room. The CR inventory will
be used to assist in the verification of available
CR instrumentation (see paragraph 3.6).
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3.6 VERIFICATION OF TASK PERFORMANCE CAPABILITIES

3.6.1

3.6.3

Iotroduction

The objective of this activity is to ensure the
availability and suitability of required contrel room
instrumentation and controls. As recommended in
NUREG-0700, this activity will be conducted in two
parts: verification of availability and verification
of suitability.

Verification of availability will be accomplished
through a ccmparison of the operator information and
control requirements identified during the task analysis
to the results of the control room inventory. The
comparison will be conducted on a panel-by=-panel basis
to verify the presence or absence of instruments and
equipment that provide each task sequence analyzed
during the SFTA., Any information or control requirement
that is not satisfied will be documented as an HED.

rifi ' £ Quitahil ik

Verification of suitability will involve examination
of the human engineering characteristics of instrumen-
tation and equipment identified during the verification
of availability. During this process, selected
guidelines from NUREG-0700 and criteria derived from
the task analysis will be used to deterrine the
suitability of CR components., This process will
consider such aspects of components design as adequacy
of display range, usability of displayed values,
relative location of related components, and other
characteristics not easily evaluated withcut reference
to specific task sequences. Any deviations from

established criteria will be noted as HEDs.
3-18



3.6.4

Broducts

The results of the verification of task performance
capabilities will be any discrepancies noted in the
availability or suitability of instrumentation, controls
and other equipment required by the control room
operators to perform emergency response tasks. Such
discrepancies will te recorded on the standard HED
form and assessed during the assessment and
implementation phase. In some cases, HEDs identified
during the verification process will not result directly
from a Secticn 6.0 cuideline but may resvit from task
analysis derived criteria. Such HEDs will be properly
annotated and the criteria described.

3.7 VALIDATION OF CONTROL ROOM FUNCTIONS

3.7.

1

-~

Trer e d o am

The objective of this activity is to determine if
the functions allocated to the control room operating
crew during emergencies can be accomplished effectively
within: 1) the st. ucture of defined emergency
procedures, and 2) the design of the control room
as it exists. As with Verification of Task Performance
Capabilities, Validation of Control Room Functions
is an extension of the SFTA. In this case, emphasis
is placed on determining the adequacy of the integrated
contrel room design for supporting operator task
sequences,
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3.7.2 Methoed

The principal activities during this task involve
observation of operators walking through selected

event sequences. The following process will be employed

during this task:

1)

3)

4)

A set of scenarios will be prepared to define the
emergency operating sequences to be includeu in the
validation effort. The SFTA will be used to ensure
that the sequences chosen represent all emergency
interface regquirements.

Brunswick EOPs asscciated with the selected sequences
will be obtained.

All participants in the validation effort will
be briefed concerning the objectives and procedures
of the walk-thrzr-ughs, including assumptions
concerning the status of the plant at the onset
of the sequence.

Control room personnel will be observed as they
perform the selected zequences. The operators
will be instructed to describe their actions as
they perform the selected sequences, including:

o cues by which they initiate a tasks

o sources of information used (displays,
procedures, knowledge, etc.)

o] application of information, including any
conversions or uncertainties

o controls selected and expected system response

3-20



5)

6)

o methods for verifying system response and
selection of alternative actions if response
is not obtained

9 indicaticns that sequence is proceeding s
expected

o indication that seguence is complete

(o] cther comments, as appropriate.

&)
|

Tl
. sl

Q

this process, the observers may interrupt

"
.

(10

ope

La ]

.

4]

ators to obtain clarification or additional
ormation

3

5
-

n

n

P

Observers will record significant operator comments,
as well as any observations that relate to the
performance of CR functions.

The results of the observations will be analyzed
to icentify any problems with the CR layout, location
of related components, operator worklcad, or other
human engineering concerns. Any HEDs observed
during the validation process will be noted and
recorded.

Observers will record: l) any difficulties the
operators had in responding to the event, 2) the
impact on operator performance Of any previously
identified HEDs, and 3) any additional discrepancies
identified during this task.
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The results of the validati~n process will be used

by the HEDAT primarily to assess the impact of

previously identified HEDs on actual operator

performance. If additional HEDs are identified during

the validation process they will be recorded and
a s

assessed in the same manner er HEDs.
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PRIORITIZATION

a. The approach to be employed by CP&L in assessing HEDs
invclves prioritization of each HED based on estimations
of the potential for error and the consequence of errors
resclting from the HED., Assessment of the potential

for error will be based on:

o component design factors (e.g., extent of deviation

fror guideline, conformance to plant design

conventions),

o task factors (e.g., difficulty, frequency, time
demands), and

o human factors (physical performance; sensory and
perceptual performance; cognitive performance).
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Once the potential for error has been established, the
consequences of the error will be estimated for each HED
by the HEDAT. Error conseqguence will be defined in
terms of the potential impact on plant safety by
considering the system/functiuns affected by the error.
HEDs related to systems and functions identified as
safety-related during the SFTA or which increase the
probability of an error that could result in violation
cf technical specification or unsafe operation will
receive the ch 1est rating.

The HEDAT will analyze all Category I, II and III HEDs
for rection (see Figure 4-1). Category IV HEDs,
while considered cptional for correction, will be assessed
for their cumulative and interactive effects on all
other [HEDs. Those Category IV HEDs shown to possess
the above effects will be recategorized to the appropriate
categery.

The next step in this procedure is for the HEDAT to
identify those HEDs which can be corrected by
enhancements, training of operators, and/or procedural
revisions, The remaining HEDs will be analyzed to
identify and provide design improvement alternatives.
Since there is a limit to the number of changes which
can be made as a result of this review, a cost-benefit
analysis will also help determine which corrections
are the most feasible and acceptable from a human

engineering point of view.
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d. Additionally, the CR review process will be reapplied
as appropriate to ensure:

© Any new HEDs are identifiec¢ and addressed

o That other corrections are not invalidated

o Compliance with human engireering guidelines.
CORRECTICN

Recardless of the HED priority ranking, potential corrective
aczion wiil be identified by the HESAT for all HEPs. The
basic procedure to be employed in identifying and selecting

corrective actions involves:

o

Anal-3is for correctiocn by enhancements
Analysis for correction by design alternatives
Assessment of the extent of ccrrection.

- Y cren 4 & v et iam Ry Teranscaman®
4.3.1 Analvsis for Correctfion DY iranceqent

Discrepancies selected for correction are first examined
for possible correction by enhancement (labeling,
demarcation, operator aids, etc.). Each HED is
considered and where such correction is possible,
the discrepancy is reassessed for its effect on operator
performance. As appropriate, HEDs are reevaluated
via checklisting and task analysis until HF suitability
is verified. Where it is determined that correction
by enhancement is not possible, the discrepancy is
analyzed for correction by design alternat.ves.



4.3.2

Discrepancies not ccorrectable by surface enhancement
may require a design effort. Corrective action may
invelve simple modification to the communication,
lighting or alarm system, or alterations to the control
bocards. 1In either case, identification of design
alternatives will be achieved by examination of the
HED, reference to task analysis data, and identification
of potential constraints (e.g., availability of
eguipment, Reg. Guide 1.97). The backfit design
development process, if used, will also consider the
need to minimize cost of the change and its impact
on the existing design. Multiple design alternatives
will be considered, as appropriate. Cost and schedule
estimates will also be considered for each proposed
change. The impact of each proposed design change
cn operator training, plant maintenance and
ocumentation will also be considered, as will the
reduction in probability of operator error. The
acceptability of design alternatives will be verified
by further evaluation using functional analysis, task
analysis, and reapplication of the NUREG-0700

guidelines.




4.3.3

4.3.4

&ssesspent of the Extent of Correction

For all HEDs selected for correction, the extent to
which each discrepancy will be corrected (by enhancement
Or redesign) will undergo HEDAT evaluation. The basis
for assessment involves reapplication of the guidelines
in Section 6.0 in NUREG-0700 or reference to other
Criteria (e.g., results of SFTA). The solutions should
ideally eliminate all discrepancies and bring the
control room into full compliance with the intent
of the guidelines. This is accomplished by verifying
the human factors suitability of all proécsed changes.
Sowever, discrepancies which are not fully corrected
will be identified and documented by the review team
and a justification will be prepared for each one.

Scheduling of Corrections

ved solutions to HEDs will be scheduled
ementation. The category guidelines established
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in Paragraph 4.2 of this plan will be used as a basis
for the corrective action schedule. Additional consid-
erations in the development of the implementaticn
schedule will be:

N
Safety conseguences of operator errors that could
be caused by the discrepancy

(o]

© Integration with other NUREG-0737 Supplement 1
programs

© Plant operation constraints
© Operator training/retraining requirements

0 Outage schedules

0 Egquipment procurement sch dules,
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REVIEW PROCESS
OBSERVATICNS

! ASSESSMENT CRITERIA

| CATEGORY ASSESSMENT IMPLEMENTATION
SACTOR (RATING)
SAFPETY (*) EARLIEST

I

-

| 1 CONSFQUENCES: OPPORTUNITY ~ HEDs (I,II,
| DCCUMENTE (MANDATORY)

L ]
~

SRRORS
INCREASED EARLIEST
11 POTENTIAL OPPORTUNITY
fOR ERROR (BIGH PRICRITY)
LCwW CONVENIENT
ITI PRCBABILITY OUTAGE
OF ZXROR (ACCZPTED)
NCT ASSOCIATED MAY OR MAY NOT
OR ERROR MANDATORY)

CAT IV

ANALYSIS
RECOMMENDED YES FOR
CORRECTIONS CORRECTION

NO

(*) EXAMPLE: RESULTS IN UNSAFE OPERATION OR VIOLATION OF TECHNICAL
SPECIFICATIONS
‘ HED ASSESSMEN
o

FIGURE 4-1
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SECTION 5.0 DOCUMENTATION AND DOCUMENT _CONTROL

CP&l. recognizes the critical role of document control during the

CRDR process. To this end, the RTL will be responsible for
i ll project documentation, including: 1letters and

a
memos, progress reports, interim reports, HED reports, and summary
epo

reports. All linal versions of yrimary project documents will be
assicned a unicue designator prior to distribution, and a hard

copy will be maintained in a central project file.

ccumentation control system will be
e

s to ensure an accessible
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Upon completion of the CRDR, a summary of the results will be
prepared and submitted to the NRC for review. The Final Summary
Reports will describe the results of the CRDR and will be submitted
within six months after refuel number 6 feor Unit 2. These reports
will summarize the CRDR process, provide summary descriptions
of the identified human engineering discrepancies and their proposed

M

corrective actions, and provide implementation schedules for each
corrective action. They will also describe any modifications
or revisions made to this Program Plan. Samples of control room
aventory and control room survey forms and summaries of the

inventory and survey procedures will be provided.

The details of the CRDR, along with complete documentation, will

be maintained as part of the permanent station records.
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The following general procedure will be followed to implement
the recommendations:
i The HEDs to be corrected will be ordered according to the
priorities described in paragraph 4.2 of this plan.
i
&' The station's cutage work schedule will be reviewed to arrange |
manpower anc :t.Te, a5 necessary, to implement the corrective
actions.

The Implementation Phase will be described in detail as part
of the Final Summary Report.







