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FLORIDA POWER CORPORATION

EXECUTIVE SUMMARY

This plan for the detailed control room design review (DCRDR) describes
the methodologies to be employed to meet the objectives of item I.D.1l, NUREG-
0660 and to improve the ability of nuclear power plant control room operators
to prevent or mitigate the consequences of accidents. Tasks to be used to
ident!fy human engineering discrepancies are described. These include
operating experience review, system function and task analyses, contrcl room
survey, verification of task performance capability, and validation of control
room functions.

The identification of activities to be performed as a part of the DCRDR
and the definition of the scope of these activities are based on a review of
the DCRDR requirements and human engineering guidelines set forth in NUREG-
0700, NUREG-0801, NUREG-0737, Supplement 1, and the NUTAC DCRDR implementation
guidelines. Each requirement was addressed with regard to its applicability
to the CR3 control room.

For each DCRDR activity the plan summarizes the purpose and scope,
capability procedures to be employed, description of results of the activity,
relation to other emergency response capability requirements, and operational
constraints. The process for assessing human engineering observations (HEOs)
and selecting corrective actions for human engineering discrepancies (HEDs)
identified during the review is described. All activities described herein
are structured to accommodate utility resources and operational constraints.

This plan allows for the integration of the activities performed as part
of the DCRDR with similar human factors activities associated with development
and implementation of the Safety Parameter Display System (SPDS), emergency
response facilities, upgraded emergency operating procedures, Regulatory Guide
1.97, and training.

Project scheduling, data management requirements, project organization

and management, and review team organization are covered.
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SECTION 1.0 INTRODUCTION AND SUMMARY

9 Requirement

The Detailed Control Room Design Review (DCRDR) is a requirement that
emerged from Task I.D.l of NURBG-0660, the NRC T™MI-2 Action Plan, which
specified that the Commission's Office of Nuclear Reactor Regulation will
require that operating reactor licensees and applicants for operating licenses
perform a detailed control room design review. In item I.D.1l of NUREG-0737,
"Clarification of ™I Action Plan Requirements,” the DCRDR requirement was
described. Licensees were to be reguired to complete a DCRDR using NUREG-
0700, "Guidelines for Control Room Design Reviews." NRC staff review methods
for determining the acceptability of the DCRDR were set forth in NUREG-0801,
"Evaluation Criteria for Detailed Control Room Design Review."

Supplement 1 to NUREG-0737 addressed the proposed basic requirements and
implementation methods for the DCRDR and other emergency response capabilities
(ERC) and facilities, including:

e Emergency Response Facilities
- Technical Support Center (TSC)
- Operational Support Center (0OSC)
- Emergency Operations Facility (EOF)

e Control Room Improvements
- Safety Parameter Display System (SPDS)
- Detailed Control Room Design Review (DCRDR)
- Regulatory Guide 1.97 (RG 1.97)

e Operator Capability
- Emergency Operating Procedures (EOPs)
- Training

In general, the DCRDR requirements of Supplement 1 are more flexible than

earlier versions. They recognize that plants are different and, to a large
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degree, provide for tailoring of the DCRDR for each plant on the basis of the
type of control room, operating history, prior human factors work, and the
integration of the DCRDR with other emergency response items.

1.2 Purpose of Plan

The purpose of this plan is to provide information and guidelines
sufficient and necessary for cost-effective performance of a DCRDR that will
{1) result in enhanced nuclear power plant (NPP) safety and availability, and
(2) meet the objectives of the NRC. Specifically, consistent with Supplement
1 guidance, the program plan describes the methods by which the control room
design review will:

e Identify human engineering discrepancies;

@ Assess which human engineering discrepancies are significant and
should be corrected; and

e Verify that selected design improvements will provide the necessary
correction without increased risk, and which are coordinated with
changes resulting from other improvement programs (i.e., SPDS,
operator training, new instrumentation, and upgraded emergency

operating procedures).

This DCRDR plan addresses the implementation of the DCRDR at the Crystal River
Unit 3 (CR3) generating station. Vital plant statistical data for CR3 is
contained in Table 1.1. The plan provides the following information relevant
to implementing the DCRDR:

DCRDR tasks/subtasks

Guidelines for performing tasks/subtasks
Anticipated results and benefits

Resources required to support tasks
Operational considerations and constraints

Personnel requirements
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TABLE 1.1
CR3 PLANT CHARACTERISTICS
Florida Power Corporation

NUCLEAR UNIT Crystal River-3
LOCATION 7 miles NW Crystal River
STATE Flor ida

TYPE PWR

CAPACITY, Mw NET 837

CONTAINMENT Type 3b

COOLING Gulf of Mexico

REACTOR SUPPLIER B&W

TURBINE-GENERATOR MFR Westinghouse

ENG INEER Gilbert Associates, Inc.
CONSTRUCTOR Ernst/Jones

NRC DOCKET NO. 50-302

ANNOUNCED 2-14-67

APPLIED TO NRC 3-1u-67

CONSTRUCTION PERMIT 9-25-68

OPERATING LICENSE 12-2-76

CRITICAL FIRST TIME 1-14-77

COMMERCIAL OPERATION 3-77

CONSTRUCTION PROGRESS Completed
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Project management and organization
Activity schedules
Data management requirements

Reporting requirements

1.3 Organization of Plan

The plan is organized in the following manner. The remainder of the
Introduction and Summary contains brief discussions of:

® DCRDR Objectives
e Relationship of DCRDR to other emergency response capability
initiatives; e.g., Emergency Operating Procedures (EOPs), Safety
Parameter Display System (SPDS), Regulatory Guide 1.97 (RG 1.97) and
Emergency Response Facilities
¢ Summary of previous work
e Summary of DCROR activities
- Schedule
® Project organization and management
e Data management
Following the Introduction and Summary are the sections of the plan that
describe in detail requirements for performing the DCRDR. Sections 2.0 and
3.0 define the Review Guidelines (Phase II) and the Assessment and Correction
Guidelines (Phase III), respectively. Section 4.0 presents the correction

and implementation processes. Project organization and management are
discussed in Section 5.0. Section 6.0 addresses information management.
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1.4 DCRDR Objectives

FPC has adopted the control room review objectives set forth in NUREG-
0700 as follows:

@ To determine whether the control room provides the system status
information, control capabilities, feedback, and analytic aids
necessary for control room operators to accomplish their functions
effectively.

® To identify characteristics of the existing control room
instrumentation, controls, other equipment, and physical arrangements
that may detract from operator performance.

e To analyze and evaluate the discrepancies that arise from
observations of the above kinds and to analyze means of correcting
those discrepancies which could lead to substantial problems.

@ To define and put into effect a plan of action that applies human
factors principles to improve control room design anéd enhance
operator effectiveness. Particular emphasis should be placed on
improvements affecting control room design and operator performance

under abnormal or emergency conditions.

@ To integrate the control room design review with other areas of human
factors inquiry identified in the NRC Task Action Plan.

1.5 Integration of DCRDR With Other Emergency Response Capability Initiatives

The DCRDR is just cne of several programs that make up a comprehensive
emergency response program being promulgated by the NRC and the nuclear
industry. A consideration in the development of this plan was to coordinate
the DCRDR with related projects. The specification of DCRDR tasks was
conducted within the framework of human factors-related work being, or
previously, performed by FPC or identified as a future requirement. It was



FLORIDA POWER CORPORATION

found that (1) work previously performed had applicability to the DCRDR, and
(2) projected DCRDR tasks could be integrated with other requirements.

Specific integration of task:s., exchanges of information, and other

inter faces are summarized below:

1.

System function and task analysis data employed in the develcpment of
upgraded EOPs and the B&W Anticipated Transient Operating Guidelines
(ATOG) will be used as the basis for the DCRDR analysis of operator
requirements.

BEOP verification and validation is designed to acccant for DCRDR
requirements including (1) confirm emergency operation task
parameters, (2) verify emergency task performance capabilities, (3)
validate control room functions, and (4) identify HEOs.

Procedures and training will be assessed as part of the DCRDR
operator interviews. Interview results will be provided to those
people responsible for procedures and training.

Procedural modifications, training, or SPDS capabilities, may be
identified as a corrective action for an HED.

Control room modification must be reflected in the procedures and
training.

The results of the DCRDR will be integrated via engineering studies
with other control room modification requirements such as additional
instrumentation that is necessary to implement RG 1.97.

1.6 Summary of Previous DCRDR Work

Two previous human engineering studies of the CR3 control room were
reviewed prior to the DCROR planning. The first study was performed by the
Essex Corporation as part of a contract with the NRC to develop guidelines for
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control room reviews, Specifically, the purpose of the Essex effort was to
validate a portion of the guidelines (the control room survey) that they had
developed. These guidelines were published as NUREG/CR-1580.

The second study was conducted by INPO with assistance from FPC. It
consisted of a five-day review of the CR3 control room. The review was a
pilot study being conducted by INPO in order to provide INPO with an
evaluation of human engineering guidelines and methods developed from
NUREG/CR-1580 and applicable military standards. The INPO review focused
primarily on the control room survey, although procedures for (1) review of
operating history, (2) personnel interviews, and (3) task analysis, were
investigated.

Results from both reviews were published in final reports. The reports
identify human engineering discrepancies (HEDs) from the control room surveys,
and, in some cases, recommend control room improvements. FPC has, in fact,
made several control room modifications based on the findings of these

reviews.

Although the two control room surveys were conducted, a complete control
room survey in accordance with NUREG-0700 and 0801 will be performed. There

are four reasons for conducting another survey:

1. There is a large number of human engineering issues in NUREG-
0700/0801 that were not addressed in NUREG/CR-1580.

2. Since the prior two studies were not funded by FPC, complete
documentation of the surveys was not maintained and, therefore, is

not available for an audit.

3. Developing and conducting a supplemental survey addressing the issues
not previously covered and patching together the findings of all
three would require an effort as great or greater than conducting a

complete NUREG-0700 survey.
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4, Conducting a complete NUREG-0700 survey will lay to rest any
questions regarding the human engineering adeguacy or inadequacy of
the CR3 control room. Not only will the issue be resolved for FPC,
but this action will demonstrate FPC's good faith to fully comply
with the NRC requirements.

The findings of the two prior reviews will not be ignored during the DCRDR.
The results of the control room survey and list of HEOs will be compared with

the earlier findings.

1.7 Summary of Proposed DCRDR Activities

Figure 1-1 illustrates the organization and phasing of the CR3 DCRDR. As
can be seen in the figure, the proposed phases and products are similar to
those defined in NUREG-0700 with two exceptions. The first exception is that
the major product of the review phase will be human engineering observations
(HEOs) which are defined as any device, procedure, or other item under review
that is not in compliance with the review criteria. However, although an item
may not be in total compliance, it may not constitute a control room
discrepancy. Discrepancies are defined during the Assessment Phase.

The second exception is that FPC views the implementation of the
corrective actions as an activity that is separate and distinct from
assessment, therefore the forth phase is Correction and Implementation.
Reporting is viewed not as a separate phase but as the concluding task of the
assessment phase. The planning phase, Phase I, has been conducted and is
reflected in this DCRDR plan. The following subsections provide a summary of
the tasks to be performed in the conduct of the DCRDR at CR3.

B % | Phase II: Review Phase

Six activities are involved in the identification of HEOs during Phase II

of the control room review:

1. A review of operating experience.
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NUREG 0700
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Figure 1-1 Overview of DCRDR Phases and Products



FLORIDA POWER CORPORATION

2. A survey of the human engineering acceptability of control room
components and environmental conditions.

3. A review of system functions and operator tasks.

4., Ve.ification of task performance capabilities.

5. Validetion of control room functions,.

6. Compilation of discrepancy findings.

Section 2.0, Review Phase, defines the purpose and scope, procedures, results,
relation to other human factors requirements, reference material,
documentation raquirements, equipment, and operational constraints of each
activity.

2:758 Phase III: Assessment Phase

The review process described in the previous subsection will result in
the identification of human engineering discrepancies. This section of the
plan describes the activities, tasks, and subtasks that will be performed in
assessing the impact of the HEDs and implementing corrective actions. FPaase
111 consists of three major activities: (1) assessment of HEDs, and (2)
evaluation of alternative corrective actions, and (3) preparation of the

summary report.

Assessment involves the process of identifying from the HEO database,
those discrepancies which can affect operator performance with resultant
unacceptable consequences. The process of assessing discrepancies also
involves determining the priority of HEDs for correction and justifying any
recommendations and decisions not to fully correct discrepancies.

Evaluation primarily involves designing and planning resolutions for
HEDs. Corrective actions will be developed using the resources of the DCRDR
team, other plant specialists, and emergency personnel. Recommended
HED resolutions may take into account (1) the impact of the correction on
operating effectiveness, (2) system safety, (3) acceptability of design, (4)

10
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consistency with control room characteristics, (5) tradeoffs with training and
procedures modification, and (6) cost/benefits analyses.

The design and evaluation of alternative corrective actions involves a
major interface between the DCRDR and other emergency response capability
initiatives and training. Not only will the HEDs be considered, but
simultaneously, the discrepancies identified during the RG 1.97 compliance
review and other upgrade requirements (e.g., environmental qualifications and
fire protection) may be analyzed. Some solutions to HEDs may not involve
hardware changes but may be attained through training, SPDS, or procedures.

A final DCRDR report shall be provided for submittal to the NRC at the
conclision of the assessment phase. The final report will include a
description of review methodology, all identified HEDs, and proposed
corrective actions. The report will also provide justification for HEDs that
are to be left uncorrected or partially corrected.

Section 3.0 provides a detailed technical approach to Phase III,

Assessment activities.
2:72:3 Phase IV: Correction and Implementation Phase

Modifications required to resolve significant HEDs will be implemented
through the existing FPC engineering change process and by normal line

organizations - not the DCRDR team.

1.8 Schedule

Figure 1-2 presents the project schedule. This schedule conforms to the
FPC commitment to Supplement 1 to NUREG-0737.

11
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Figure 1-2 Project Schedule
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1.9 Project Organization and Management

1.9.1 Project Organization

Pigure 1-3 is a simple illustration of the proposed organization for the
DCRDR. As is indicated in the detailed description of the DCRDR Review Phase
(Section 2.0), each activity will require a different mix of engineering
disciplines, operational expertise, and human factors expertise. General
Physics Corporation will provide human factors and additional consulting
expertise to the review team as needed during the project.

1.9.2 Project Management

Mr. C. B. Doyel is the DCRDR Project Manager. He is responsible for the
development and implementation of all phases of the DCRDR and for the
documentation and reporting cf results. As required, he will coordinate DCRDR
activities and other ERC initiatives. For all contract work, he will serve as

the contract technical monitor.

1.10 Data Management

pata management includes (1) documents employed and/or generated during
the DCRDR, and (2) data generated during the project. Section 6.0 describes
the “ocument control procedures for managing both.

13
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SECTION 2.0 REVIEW PHASE

This section contains a detailed description of the requirements or
status for each of the activities in Phase II of the DCRDR and the methodology
to be implemented in meeting those requirements. Phase II consists of the

following six activities:

1.
2,
3.
4.
5.
6.

For each

Operating experience review

Control room survey

System function review and task analysis
Verification of task performance capabilities
Validation of control room functions
Compilation of observations

of these activities, the following information is provided:

Purpose

Scope for CR3

Procedures

Description of results

Relation to other emergency response capability initiatives
Reference naterial

Documentation requirements

Equipment requirements

Operational constraints

2.1 Operating Experience Review

2.1.1 Purpose

A review of plant operating experience will be conducted to identify

human engineering observations (HEOs). The review of operating experience

will consist of an analysis of utility documents, such as LERs, UOERs, and a

survey of plant operating personnel.

&
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2.1.2 Scope for CR3

This task will be performed as part of the CR3 DCRDR. The data from both
the review of transient documentation and the operator interviews are
necessary to a complete DCRDR.

2.1.3 Procedures

Operating experience review procedures include (1) document review and
analysis, and (2) operator interviews.

2.1.4.1 Document Review and Analysis

Plant documents will be reviewed to identify and document human
engineering observations associated with operating events. The following
documentation is to be reviewed.

® Licensee Event Reports (LERs)
® Unplanned Operating Event Reports (UOERSs)

Emphasis of the review will be on operator actions that caused or
resulted from the event. Historical Documentation Review forms will be used
to summarize the event (see Figure 2-1). Operator corrective actions which
have been proposed or made in the control room to reduce the probability of
recurrence of the event will be verified. Human engineering observations
unresolved as a result of these actions or created by modifications to the
operator-control board interface will be identified and documented on EEO

forms.
2.1.4.2 Operator Interviews

A questionnaire (see Appendix A) will be given to a majority of control
room operating personnel in advance of the interview so that information can

be collected and interview questions can be finalized. Then, a sample of
approximately 50% of control room operating personnel will be interviewed in

16
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HISTORICAL DOCUMENTATION REVIEW

HED Candidate Summary
D eiaininniine Other (specify) e
Report Number: Report Date: Occurence Date:
Error Categorization: Work Station:
Instruments Involved: Procedures Involved:

Major Systems involved:

Identification of Occurrence:

Summarize Events Preceding Occurrence:

Summarize Events During Occurence:

Summarize Consequences of Occurrence:

Identification of Probable Cause:

Corrective Action Taken/Proposed:

Additional Recommendations:

Figure 2-1 Historical Documentation Review Form

17
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order to obtain first-hand data on plant-specific human factors issues., The
sample of personnel to be interviewed includes licensed reactor operators,
senior reactor operators, shift technical advisors, and supervisors, each
representing varying levels of experience. Interviews with plant personnel
will be scheduled to minimize interfer~nce with work schedules.

The results of the survey will be used in several ways. First, when
examined in light of human engineering performance criteria, potential human
engineering observations may be identified. Second, operating p-oblems and
control room procedures may be identified as areas 'o be investigated during
subsequent phases of the DCRDR. Third, operating problem areas that are
identified may serve as inputs to the specification of other emergency
response capability initiatives such as SPDS, EOPs, and training. PFourch,
operating personnel may have found low cost solutions or alternatives to
problem areas. Fifth, solutions to operating problems may have general

application and help resolve problems in other areas.

2.1.5 Results

Results will be in the form of recorded HEOs and statistical descriptions

of responses as appropriate.
2.1.6 Relation to Other Emergency Response Capability Initiatives

The interviews may yield operator opinions of procedures, training, and
staffing as well as judgements regarding the adequacy of displays and
controls.

2.1.7 Reference Material

® Questionnaire and format
e HEO forms

18
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2.1.8 Documentation Requirements

Task documentation will consist of the following:

Completed interview forms

List of documents reviewed

HEO forms

Historical documentation review forms

2.1.9 Equipment Requirements

None.
2.1.10 Operational Constraints

Completion of operator interviews is contingent upon availability of
plant operations personnel. Interviews will be scheduled to minimize

disruption of normal operating duties of utility personnel.

2.2 Control Room Survey

2.2.1 Purpose

The control room survey will be conducted tc ascertain whether or not the
control room design meets the human engineering guidelines presented in
Section 6 of NUREG-0700.

2.2.2 Scope for CR3

The NUREG-0700 survey criteria will be addressed at CR3. The checklist
used in the survey will reflect each of the applicable items.

19
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2.2.3 Procedures

The control room survey will be conducted throuyh the use of a human
engineering checklist. The checklist will represent all applicable guideline
items of NUREG-0700 Section 6.0, which cover the following general areas:

Control room workspace
Communications

Annunciator warning systems
Controls

Visual displays

Labels and location aids
Process computers

Panel layout

Control-display integration

various ambient measurements will be taken in addressing those guidelines
corcerning the control room environment. Illuminance and luminance
measurements will be taken in an overall lighting survey. Sound level
measurements will be taken in a control room-wide noise survey. Temperature
and humidity measurements will be recorded as part of this environmental
assessment. Where possible, these measures will be recorded when the plant is

operational.

2.2.4 Results

The result of the control room survey is a body of data collected in
checklist format as well as recorded on HEO forms. HEOs identified as a
result of the control room survey will be entered into the database management
system. The control room survey results provide another assessment of how
control room design features adhere to accepted human engineering practices
and conventions. The results from previous human factors reviews (i.e.,
FPC/INPO Pilot and Essex Study) will be compared against these results to

check survey results,

20



FLORIDA POWER CORPORATION

The control room survey will also define the human factors design basis
for the control room (i.e., conventions, principles, acceptance criteria). A
specific output of this task is a list of the design conventions and criteria.

2.2.5 Relation to Other Emergency Response Capability Initiatives

The design basis for SPDS will be considered in evaluating HEOs and HEDs
during the Assessment Phase.

2.2.6 Reference Material

NUREG-0700
NUREG-0801

Bills of Materials
Cut-out Drawings

2.2.7 Documentation Requirements

e Completed checklists
e Control room photographs of identified HEOs or potential HEOs

@ Design basis conventions and criteria

2.2.8 Equipment Requirements

In addition to the checklists mentioned above, equipment items for
recording environmental measurements will be necessary. This may include the
following:

Anemometer
Thermome ter
Hygrometer

Angle finder
Protractor

Ruler

Sound level meter

21
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Tape measure
Torqueometer

Spot photometer
Illuminance meter

A full-scale photographic mockup of the Crystal River-3 control room will
be used during this task to supplement survey work performed in the control

room.
2.2.10 Operational Constraints

e Outage schedule
e Availability of plant operations specialist

2.3 stems Punction and Task Analysis
2.3.1 Purpose

The purpose of the system function review and task analysis portion of
the Detailed Control Room Design Review is to determine the input and output
requirements of the control room crew for emergency operation and to ensure
that required systems can be efficiently and reliably operated under the
conditions of onefgency operation by available personnel.

2.3.2 Scope for CR3

The activities which normally comprise the system function review and
task analysis for the DCRDR are:

e Identification of systems

e Preparation of system function descriptions
e 1Ildentification and analysis of operator tasks

22
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These activities were completed as part of the EOP upgrade program at

CR3, and were limited to systems and tasks associated with emergency operation
in accordance with Supplement 1 to NURBG-0737.

2.3.3 Procedures

Since the system function and task analysis has been completed as part of
the development of upgrade.! EOPs at CR3, General Physics and FPC team members
will only review the output documentation from the EOP upgrade program at CR3
and make a determination if any further work is required.
2.3.4 Results

The results of the systems function and task analysis effort will be a
description of the input and output requirements of th2 control room crew for
emergency operation. The task analysis data will be eva’uated in the DCRDR
Verification and Validation steps described in the next sections. HEOs
identified ~s a result of the systems function review and task analysis will
be entered into the database management system.

2.3.5 Relationship to Other Emergency Response Initiatives

The upgraded EOPs and ATOGs will be use? as the basis for the systems

function review and task analysis.
2.3.6 Reference Material

[ ] B&W ATOGs

® CR3 Plant-specific EOPs

¢ CR3 EOP Validation Procedure

2.3.7 Documentation Requirements

e Documentation of Task Analysis
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2.3.8 Egquipment Requirements

None.

2.3.9 Operational Constraints

Completion of the systems function and task analysis is contingent on
availability of personnel and the BOP V&V upgrade schedule.

2.4 Verification of Task Performance Capabilities

2.4.1 Purpose

The purpose of this task is to verify the availability and human
engineering suitability of the information and equipment present in the
control room for individual operator task performance.

2.4.2 Scope tcr CR3

The verification of task performance capability is composed of (1)
verification of the availability of the instr. entation and controls
associated with emergency operations, and (2) verification of the human
engineering suitability of the identified instruments and controls. The
verification of availability will be performed as a part of the EOP vav
program and the results will be reviewed by the team to determine if any
further work is required for the D_FfDR purposes. The verification of human
engineering suitability will be accomplished during the control room survey
and the task analysis phases.

2.4.2.1 Results
The results of the verification of task performance capabilities effort

will be a compilation i HEOs related to the availability and/or suitability

of the instrumentation and controls present in the control room.
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2.4.2.2 Relation To Other Bmergency Response Capability Initiatives

The upgraded EOPs and ATOGs will be used as an input to the verification
of task performance capabilities.

2.4.2.3 Reference Materi