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1. BACKGROUND

Licensees and applicants for operating licenses shall conduct a Detailed
Control Room Design Review (DCRDR). The objective is to "improve the ability
of nuclear power plant control room operators to prevent accidents or cope
with accidents if they occur by improving the information provided to them,”
NUREG-0660, Item I.D.! (Ref. 1). The need to conduct a DCRDR was confirmed in
NUREG-0737 (Fef. 2) and Supplement 1 to NUREG-0737 (Ref. 3). DCRDR
requirements in Supplement 1 to NUREG-0737 replaced those in earlier
documents. Supplement ! to NUREG-0737 requires each applicant or licensee to
conduct a DCRDR on a schedule negotiated with the Nuclear Regulatory
Commission (NRC).

NUREG-0700 (Ref. &) desacribes four phases of the DCRDR and provides applicants
and licensees with guidelines for its conduct.

The phases are:

1. Planning
2. Review
3. Assessment and Implementation

4, Reperting



Criteria for evaluating DCRDRs are contained in Appendix A to Standard Review
pPlan (SRP), Section 18.1 of NUREG-0800 (Ref. 5). A Program Plan i{s to be
submitted within two months of the start of the DCRDR., Consistent with the
requirements of Supplement 1 to NUREG-0737, the Program Plan shall describe
how the following elements of the DCRDR will be accomplishcd:

1. Estadlishment of a qualified multi-disciplinary review team.

2. Function and task analyses to identify control room operator tasks and
information and control requirements during emergency operations,

3. A comparison of display and control requirements with a control room

inventory.

4, A control room survey to identify deviations from accepted human

factors principles.

5. Assessment of human engineering discrepancies (HEDs) to determine which

HEDs are significant and should be corrected,

6. Selection of design improvements.

7. Verification that selected design i{mprovements will provide the
necessary correction and do not introduce new HEDs,

8. Coordination of control room i{mprovements with changes from other
programs such as SPDS, operator training, Reg. Guide 1,97

instruzentation, and upgraded emergency operating procedures,



Licensees are expected to complete Element 1 during the DCRDR's planning
phase, Elements 2 through 4 during the DCRDR'S review phase, and Elements 5
through 7 during the DCRDR's assessment and i{mplementation phase. Completion
of Element 8 is expected to cut across the planning, review, and assessment
and implementation phases.

A Summary Report is to be submitted at the end of the DCRDR. As a minimum, It
shall:

1. Outline proposed control room changes.

2. Outline proposed schedules for implementation.

3. Provide summary justification for HEDs with safety significance to be
left uncorrected or partially corrected,

The NRC will evaluate the organization, process and resulis of the DCRDR,
Evaluation will include review of required documentation (Program Plan and
Summary Report), and may also include reviews of additional documentation,
briefings, discussions, and on-site audits. In-progress audits may be
conducted after submission of the Program Plan, but prior to submission of the
Summary Report. Evaluation will be in accordance with the requirements of
Supplement 1 (o NUREG-0737. Additional guidance for the evaluation is
provided by NUREG-0700 and NUREG-0800, Appendix A to SRP Section 18.1.

Results of the NRC evaluation of a DCRDR will be documented in a Safety
Evaluation Report (SER) or SER Supplement.

Significant HEDs should be corrected. Improvements which can be accomplished
with an enhancement program should be done promptly. Other control room

improvements should be done on a schedule acceptable to the NRC.



2. DISCUSSION

The Georgia Power Company (GPC) submitted a Detailed Control Room Cesign
Review (DCRDR) Program Plan for its Vogtle Electric Generating Plant (VEGP)
Unit 1 to the Nuclear Regulatory Commission by letter dated Septemder 14, 1984
(Ref. 6). The DCRDR Program Plan was reviewed against the requirements of
Supplement 1 to NUREG-0737 by the NRC Division of Human Factors Safety (DHFS)
and consultants from Lawrence L!vermore National Laboratory (LLNL). Their
comments were transmitted to the GPC by letter dated February 27, 1985

(Rel. 7).

A human factors engineeirng in-progress audit of the Vogtle Control Room
Design Review (CRDR) was performed at the site on July 9-11, 1985. The
purpose of the audit was to clarify certain aspects of the review process and
to confirm that the review is bdeing conducted appropriately. Tne audit
included observation of the Vogtle control room and remote shutdown panel,
pbriefings by and discussions with various memdbers of the GPC team, and
examination of available documentation.

The audit was carried out by a team from the Human Factors Engineering Branch
(HFEB), Division of Human Factors Safety, assisted by consultants from
Lawrence Livermore National Laboratory, Livermore, California. This combined
tean is referred to in this report as the NRC audit team.

2.1 DCRDR Review Teanm

o Reguirement

Supplement 1 to NUREG-0737 requires the estadblishment of a qualified multi-
isciplinary review team. Guidelines for review team selection are found {n
NUREG-0700 and NUREG-0800, Appendix A to SRP Section 18.1., NUREG-07T00
guidelines state that support of the applicant's management is needed to
provide to the DCRDR team all of the {nformation, equipment, and categories of

manpower needed to conduct a control room design review,
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2.1.2 Findings

The Vogtle Electric Generating Plant Unit 1 Review team consists of flve
individuals. The resumes of the DCRDR team members indicate that the team
members have adequate qualifications., During the in-progress audit the NRC
audit team was told that all DCRDR team members attended a formal one week
orientation program on human factors and the DCRDR process.

The audit team was told during audit discussions that the team leader, who is
also the lead human factors specialist, only spends 50% of his time on the
DCRDR effort. We do not believe that an individual with these two major
responsibilities can provide the necessary DCRDR support with only a 50% time
commi tment.

In reviewing the various elements of the DCRDR and the amount of work yet to
be done, it is our opinion that the numder of personnel committed by the
Georgia Power Company (GPC) is meager. If GPC expects to complete their DCRDR
by March 1986, it could prove to be an amdbitious undertaking with the present
DCRDR staff level. The present DCRDR team appears to have adequate
qualifications and expertise to meet the intent Of the requirement of
Supplement 1 to NUREG-0737. We recommend that GPC dedicate additional
appropriate personnel to the DCRDR effort.

2.1.3 Conclusions
To determine whether or not this requirement to Supplement 1 of NUREG-0737 is

fully met, GPC will need to describe in detail in the Summary Report DCRDR

team members participation in DCRDR activities and DCRDR resources allocation,



-

2.2 Function and Task Analyses

2.2.1 Requirement

Supplement 1 to NUREGC-0737 requires the applicant to perform systems functlion
and task analyses (SFTA) to identify control room operator tasks and to
identify control room operator information and control needs during emergency
operations. Supplement 1 to NUREG-0737 recommends the use of function and
task analyses that have been used as the basis for developing emergency
operating procedures technical guidelines and plant-specific emergency
operating procedures to define these needs.

2.2.2 Findings

GPC's SFTA methodology as explained to the NRC audit team {s unacceptadle
because it fails to provide an independent determination of information and
control reguirements based on function and task analyses as required by
Supplement 1 to NUREG-0737. The NRC audit team could not determine that the
GPC task analyses will be performed down to a level of detail to identify
parameters and variables associated with each task., It is also necessary to
identify specific characteristics of those parameters and varlables such as
magnitude, range, accuracy, variability, tolerances, trend and rate of change,
that must be provided for the operator to successfully accomplish each task.
This level of detail is necessary to determine operator information and
control needs.

GPC will use the Westinghouse Owners Group (WOG) emergency response guidelines
(ERGs) to develop Vogtle specific EOPs as described in Section 4.3 of the
prograr plan. The EOPs will be the basis for the task identification and
analyses to determine the instrumentation and controls (I & C) required, as
described in Section 4,3.1 of the program plan, The ERGs were the topic of a
March 23, 1984 meeting between the NRC and the WOG (Ref.8), Note that the GPC



prograr plan describes the Westinghouse ERGs as EPGs., Based on the March 29,
1984 meeting, the staff has concluded that:

(1)

(2)

(3)

(&)

(%)

.... it appears that Revision 1 of the ERG and background documents do
provide an adequate basis for generically identifying information and

control needs.

Each licensee and applicant, on a plani-specific basis must describe the
process for using the generic guldelines and background documentation to
identify the characteristics of needed i{nstrumentaticn and controls.

For the information of this type that is not available from the ERC and
background documentation, licensees and applicants must describe the
process to be used to generate this information (e.g., from transient
and accident analyses) to derive instrumentation and control
characteristics. This process can be described in either the PGP or
DCRDR Program Plan with appropriate cross-referencing.

For potentially safety-significant plant-specific deviations from the
ERGC instrumentation and controls, each licensee and applicant must
provide in the PGP a list of the deviations and their justification.
These should be sudmitted in the plant-specific technical guideline
portion of the PGP, along with other technical deviations,

For each instrument and control used to implement the emergency
operating procedures, there should be an auditable recurd of how the
needed characteristics of the instruments and controls were

deterzined. These needed characteristics should be derived from the
information and control needs identified i{n the background documentation

of Revision 1 of the EKG or from plant-specific {nformation.

It appears that the basic version of the ERC and bdbackground
documentation provide an adequate basis for generically deriving

information and control needs. However, because of the differences in



the organization of the material in the background documents between

Basic and Revision 1, it is apparent that it would be easier to extract
the needed information from the Revision 1 background documents.

The NRC audit team was told that GPC anticipates that it will use a consultant
to provide the necessary methodology and information to assist in completion
of the SFTA.

In order to be acceptable and to enable the NRC to determine that GPC has met
the SFTA requirement of Supplement 1 to NUREG-0737, the SFTA processes and
methodology should be fuliy documented and described in the Summary report.
The applicant's description should include the following:

0 Discussions of the approaches and information sources used (e.g.,
documents, guidelines, operations personnel, multiple approaches,
plant-specific calculations, etc.).

© The rationale and methodology used in the selection of event sequences,
along with a description of how it was verified that the selected
sequences adequately cover the complete range of systems needed to
mitigate abnormal plant conditions,

0 The process used to identify the functions, systems, subsystems, and
events selected for analysis.

© A discussion cof who performed the work and how the i{ndependent
reference sources, the documented independently determined information
and control needs and characteristics, and the {nventory process were

coordinated to ensure independence, completeness, and accuracy.



An essential part of the above 1s the method by which the independent
reference sources were documented and used to ensure the independence of the
identified characteristics of the information and control needs from those of
existing equipment.

2.2.3 Conclusions

GPC should describdbe in detail in the Summary Report the personnel, the
documented and auditable process, and the methodology used by GPC to conduct
their SFTA. Evidence to support the identification of operator information
and control needs that have been determined from a SFTA is needed for GPC to
meet the requirements of Supplement 1 to NUREG-0737.

2.3 Comparison of Control and Display Requirements with a Control Room
Inventory

Se3:1 Reguirenent

Supplement 1 to NUREG-0737 requires the applicant to make a control room
inventory and to compare the operator display and control requirements
determined from the task analyses with the control room inventory to determine
missing controls and displays. Guidance in NUREG-0700 also calls for a review
of the human factors suitability of instruments and controls used to satisfy
operator information and control requirements.

2.3.2 Findings

GPC has not performed an independent determination of information and control
needs and characteristics during their SFTA. This information serves as the
basis for the inventory comparison. Without this {nformation a rigorous and
systematic comparison of the control room inventory and control and display
requirements cannot be made.
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GPC stated during audit di{scussions that equipment module 1i3ts and boara
drawings may be used as a basis for {ts control room {(nventory,

Therefore, it {8 necessary that the Summary Report contain descriptions that
will deoonstrate to the NRC reviewers that the GPC {nventory will be auditable
and fulfills the intent of NUREG-0T37. The descriptions shall cover, but not
be limited to:

O Accurately depict the IAC equipment which exists on the control panels,

o Descridbe the I&C equipaent characteristics (e.g., scales, ranges,
accuracies, parapeters, steps, control characteristics, ete.).

O Be complete and current,

© Serve &3 a proper basis for comparison with I&C needs to identify
dlacrepancies eligible for corrective action.

O Be effectively used by competent DCRDR team members to accurately and
completely f{dentify ezlstfng HEDS and a3 a basis to initiate effective
corrective actions.

2.3.3 Coneclusions
The methodology GPC plans to use to accowplish this task should be explained
in ¢etail {n the Summary Report., GPC should maintain an auditadle trail of

all documentation used (n this review phase,

2.4 Control Room Survey

2.48,1 Requirement

Supplement 1 to NUREGC-0T737 requires that a control roos survey be conducted tu

identify deviations from accepted human factors principles. NUREG-0700
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provides guidelines and criteria for conducting a control room survey. The
objective of the control room survey is to 1dentify, for assessment and
possidle correction, characteristics of displays, controls, equipment, panel
layout, annunciators and alarms, control room layout, and control room ambient
conditions that do not conform to good human engineering practices,

2.4.2 Findings

GPC has begun a control room survey. At the time of the in-progress audit the
survey was only approximately 50% complete.

GPC stated an initial survey of the control room had been conducted in 1981,
The GPC DCRDR review team evaluated the HEDs from the 1981 survey and
incorporated approximately 74 of these HEDs into the present DCRDR survey.

The present survey is being conducted using guldance provided in INPO-83-042
(NUTAC). During discussions GPC stated that the NUTAC document did not cover
some areas of guldance provided in NUREG-0700 and that these exceptions were
outlined in Appendices B through H of the NUTAC document. The NRC audit team
advised GPC that it would be necessary for GPC to compare the guidelines of
INPO-83-042 with those of NUREG-0700. GPC should identify differences that
exist and should identify and process all additional HEDs resulting from the
comparison with NUREG-0700 guidelines, The resulting additional HEDs should
be written, assessed, corrected, and reported in order for the present DCRDR
to satisfy the control room survey requirement of Supplement 1 to NUREG-0737.

During the audit the NRC audit team performed a mini-audit of the contrel room
panels and identified a number of HEDs. These HEDs are contained in Appendix
A of this document. Also included in Appendix A are responses provided
verbally by GPC to the HEDs identified by the NRC audit team. As can be seen
by examining Appendix A, there are a number of HEDs identified by the NRC
audit team which had not been identified by the GPC survey, Some of these
differences can be attributed to portions of the GPC survey yet to be
compieted. GPC should re-evaluate i{ts survey process to see if the difference

in HEDs i{dentified by the NRC audit team and by the GPC review i3 indicative
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of a aystematic deficiency in the CPC control room survey process, If this {s
not done, GPC's survey process adequacy will be Questionabdle,

2.4,3 Conclusions

Due to the incompleteness of the GPC survey process we cannot at this tipe
Geteraine if the requlrement to Supplement 1 of NUREC-OI37 will be met, GPC
should foraalize their survey process. Once formalized, the process,
personnel involved, guidelines used, and re-evaluation should be reported (n

detail {n the Summary Report,

2.5 Assesspent of HEDs

&:5.1 Requirement

Supplement 1. to NUREG-0737 requires that HEDs be assessed to determine which
HEDS are significant and should be corrected, NUREG-U700 contalns guldelines

for the assesament process,

80ciion 2.5 and Exhinit 2.2 of Appendix A to SRP Secttion 18.1 cortatin
additional asseasment guidance. The objective of the assessment process is to
identify HEDs that can {ndividually or interactively impact plant safetly,
operator phys.cal performance, sensory/perceptual performance, and/or
cognitive perforzance, Examples of significant task variables are
communications needs, task duration and frequency, delay or absence of
feedback, accuracy and speed requiresents, and concurrent task requirements,

Sections 5.1 and 5.2 of the OPC DCRUR program plan describe a generally
acceptadble approach for writing a formzl and detailed description of whal was
done, how it was done, and who executed the assesament process. However, the
NRC audit team found that no auditable records or documented guidelines are
avaliable which formsally state the details of the HED assessnment methodology

and the evaluation oriteri{a used by the CPC DCRUR HED assessment teasm,
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The HEDs assessed by GPC fell into the following paraphrased categories:

o Category 1 - HEDs that have caused or may cause
errors during emergency conditions,

o Category 2 10 HEDs that have caused problems
during normal operation,

o Category 3 93 HEDs that can be easily fixed.

o Category & 15 HEDs that are unlikely to affect
emergency or normal operation,

o Category la 57 HEDs that do not warrant corrective
action,

o Canceled 1

© Not categorized and/or
resolved 9

o Canceled with questions
comments k|

Total 210

The complete description of Category 4 stated i{n Section 5.2 of the program
plan should be refined to modify the statement "not documented as causing
problems during normal operation and not simple or cheap to fix". The
criteria, as written, do not clearly descridbe the characteristics of HEDs
intended to be placed in Category 4,

The criteria for classifying HEDs should include consideration of plant
safety, the potential for operator error and degradation of operater
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performance, interaction, cumulative effects among all categories of HEDs, and
provision for category upgrading, as appropriate.

The four classification categories stated in tinc program plan have been
supplemented by an additional category, 4A, i{n which to place HEDs that do not
warrant corrective actions.

It was observed that the proportion of Category 1 and Category 2 GPC HEDs
appear to be much smaller than the proportions of significant HEDs reported by
other plants. The audit team was not presented with information which would
explain the smaller number of HEDS. This observation, coupled with the
results of the NRC audit team mini-audit of the control room, leads the staff
to conclude that GPC should carcfully reassess its HED identification and
assessment criteria and results. The objective of such an assessment process
review {s to ensure that potential sources of human factors problems, HED
interaction, and operational degradation are identified accurately and are
corrected.

Appendix B of this report contains comments which resulted from our review of
the GPC HEDs submitted.

2.5.3 Conclusions
In order for the NRC to be able to evaluate the acceptability of the

assessment process, CPC needs to document its a29sessment methodclogy and

criteria and descridbe it in detail in the Summary Report.
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2.6 Selection of Design Improvements

2.6.1 Requirements

Supplement 1 to NUREG-0737 requires selection of control room design
improvements that will correct significant HEDs. It also states that
improvements that can bde accomplished with an enhancement program should be
done promptly.

2.6.2 Findings

Section 5.3 of the program plan describes a generally acceptable approach to
the selection of design improvements but the NRC audit team observed that
auditable details of the selection process are lacking.

Qur discussions determined that the GPC review team subjectively and
collectively considered many significant factors but the selection process has
not been formalized in writing. Therefore, it could not be reviewed for
agreement with the recommendations of NUREG-0700 and the guidance of Appendix
A to SRP Section 18,1 of NUREG-0800.

The selection and specification of corrective actions and alternate corrective
actions were stated by GPC to be performed and documented by the DCRDR tean,
Changes were reviewed by operating personnz2l or built into the simulator
before approval and implementation., Regular plant processes were used to
handle the implementation of corrective actions (e.g. requests for engineering
assistance and the engineering change system). Detalls of the above were not
avajlable in written form.

The method used to choocse a cost effective action from among alternate
proposals was not discussed. The method described for recording HEDs and
following the progress to the completion of implementation was not complete

and systematic. A systeam for coordinating and correlating changes with EOPs
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and operator training was not completely described. The approach used to
explore the interaction of HEDs and proposed corrective actions with other
HEDs was not described or discussed. GPC mentioned “hat HED categories are
used to determine implementing priorities and schziules, but systematic
details of how this i{s accomplished were not discussed.

2.6.3 Conclusions

For the NRC to evaluate the acceptability of the GPC methodology and its
execution by the DCRDR team, it {s necessary that the detalls of the
corrective action selection and implementation process as stated in the
Findings Section adbove be documented. The description should convey to a
reviewer a complete and unambiguous understanding of corrective action
selection criteria and the process for ilmplementing design improvements, This
documentation should be provided in the Summary Report. It is recommended
that GPC coamzit to the on-going application of human factors review to future
changes using DCRDR criteria and review processes.

2.7 Verification of Control Room Des'gn Improvements

2.7.1 Regquirements

Suppleme t 1 to NUREG-0737 requires verification that selectec control room
design improvements will provide the necessary corrections of HEDs and will
not introduce new HEDs into the control room.

2.7.2 Findings

The NRC audit team confirmed that a formal and auditable description of the
verification process has not been written, GPC stated that this will be
descrided in the Summary Report. OGPC also stated that significant changes may
be updated on the simulator for evaluation of effectiveness and that other

changes would be reviewed by cperations personnel.
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It was not clear to the NRC audit team to what extent a systematic and

comprehensive verification program exists. Some odbjectives of verification

are to confirm that:

2.7'3

The corrective action chosen will correct the HED,

The correction does not generate new HEDs,

The corrective actions follow accepted human factors practices,

Effects on operations, training and procedures are identified and
corrected.

Plant operation and safety are enhanced.

Interactions among HEDs and corrective actions are considered,

Plant and control room conventions exist and are consistently followed.

Conclusions

In order for the NRC to evaluate the acceptability of the verification process
and its execution by the DCRDR team, enough details must be provided in the

Summary Report to convey a complete and unambiguous understanding of the
process,

2.8 Coordination of Control Room Improvements with Other Programs

2.8.1

Regquirements

Supplement 1 to NUREG-0737 requires that control room improvements bde

coordinated with changes from other programs; (e.g., safety parameter display
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system (SPDS), operator training, Regulatory Guide 1.97 (R.G. 1.97), and
emergency operating procedures (EOPs)).

2.8.2 Findings

The R.G. 1.97 instrumentation was complete and was reviewed by GPC In
conjunction with the DCRDR. Several systems are computer based and will be
included as part of the computer system review (e.g. fire protection
monitoring, SPDS, pre- and post-accident monitoring, plant safety monitoring
system (PSMS)). The computer task force will coordinate Proteus, SPDS, and
PSMS, with DCRDR activities. The DCRDR Team Leader is active In the review of
the SPDS (e.g. software support and operation), and i{s working with the ERF
personnel. The fire protection system will be reviewed after installation
using the computer systems checklist.

The audit team was advised that the DCRDR team leader is in charge of
coordination and is aware of the necessity for coordination with other
efforts. The discussions did not include specific descriptions of a
comprehensive system whereby the team leader is formally consulted and/or
advised by others concerning matters which should be coordinated (e.g.
training, interfaces, simulator procedures, SPDS).

2.8.3 Conclusions

The NRC audit team i{s satisfied that the intent of the processes and execution
of the coordination effort was adequately described., In order for the NRC to
review and determine the acceptablility of the coordination effort, it will be
necessary to document and describe an auditadle and comprehensive description
of control room improvement coordination activities, including how the team

leader is advised of items concerning coordinaticn, in the Summary Report.
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CONCLUSIONS

The NRC audit team found the Vogtle Unit 1 DCRDR Program lacking in several
areas and, hence, at this time it would no* meet the requirements of
Supplement 1 to NUREG-0737. However, the NRC audit team found that GPC is
willing to respond to the concerns and comments expressed in the body of this
report. The discussions during the in-progress audit and the results of the
in-progress audit as described in this report will serve to clarify for GPC
the NRC DCRDR pelicy to require auditable compliance with Supplement 1 to
NUREG-0737. This policy implies considering the guidelines of NUREGC-0700 and
the DCRDR evaluation criteria of the Standard Review Plan, NUREG-0800, Section
18.1, Appendix A.

Our general conclusions about the GPC DCRDR processes are as follows:

o Comprehensive and systematic written descriptions of the processes used
for the execution of th. DCRDR tasks are lacking.

o Detailed and systematic written descriptions of the criteria, factors
and guidelines used by the DCRDR team in executing the DCRDR tasks is
incomplete.

¢ GPC should commit to the creation and identification of auditable
records of all phases of the DCRDR.

Some specific major concerns:
0 The time commitment of {ndivicdual team members appears to be inadequate
in some cases, Specifically the team leader, who also functions as the

lead human factors specialist, has only 50% of his time committed to
the DCRDR effort. wWe do not believe an individual
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with these two major responsibdbilities can provide the necessary DCRDR

support with a 50% time commitment.

GPC stated they expect to load fuel by Septemver, 1986. Subsequent to
the audit, GPC changed its fuel load date to December 1, 1986.
Completion of the DCRDR on the current schedule (submittal of the
Summary Report in March 1986) could dbe a very ambitious undertaking
with present DCRDR staffing. We believe the present level of staffing
and time commitment will prove to be inadequate with the amount of work
remaining to be done.

GPC's present SFTA which {s based upon EOPs fails to provide an
independent determination of information and control needs. Until a
documented and auditable identification of operator information and
control needs has been determined from an SFTA, GPC will not meet the
requirements of Supplement 1 to NUREG-0737.

CPC has not performed an independent determination of information and
control needs and characteristics during their SFTA. Without this
information a rigorous and systematic compariscn of the control room
inventory with control and display requirements cannot be made.

The acceptadble use of equipment module lists and control board drawings
as an inventory for comparison of independently determined needs with
as-built equipment should be supported by documentation which
dezonstrates that the actual control board equipment is in exact and

complete agreement with all aspects of the inventory.

The mini-audit conducted by the NRC audit team identified a number of
HEDs not i{dentified by the GPC DCRDR review team in their survey. We
are concerned that the differences in HEDs identified by GPC and the
NRC audit team may be an indication of a systematic deficiency in the

GPC control room survey process,
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o GPC should carefully review the assessment criteria and the results of
HED categorization to ensure that potential sources of HED interaction,
operator error, and operational degradation are identified and
corrected.

Additional items which need to be fully described in the Summary Report:

© Team memders participation in DCRDR activities and DCRDR resource
allocation,

© The documented and auditable process and methodology they used to
conduct their SFTA.

o How GPC conducted a comparison of the control room inventory with
control and display requirements identified in the SFTA.

o The GPC control room survey is only 50% complete. GPC should explain
their survey process,

o GPC should re-evaluate their survey process to ensure that it provides
a complete, rigorous and systematic review of control room panels.

o Details of the processes, criteria, and execution of the following
should be described.

# Selection and specification of alternate HED corrective actions.

. The complete step by step System for identifying and following

HED's from incepticn to implementation and verification.
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b The system of correlating changes with EOPs and operator
training.

b The approach used to explore the interaction with in the CR of
HEDs, corrective actions, HED categories, and scheduling of
implementations.

s GPC should develop and provide evidence that a systematic and
comprehensive verification program exists and will be used to
peet the NRC verification requirements.

© GPC should provide documentation that describes in detall the processes
used in the assessment, selection of design improvements,
implementation of corrective actions, and coordination efforts.

Additionally:

o GPC should dedicate additional appropriate personnel to the DCRDR
effort.

o GPC should maintain an auditable trail of all documentation used in the
comparison phase of the DCRDR.
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AOOY

AQC2

AQQ3

AQQ&

A0QS

A006

A0Q7

A008

Photo ID

(&)

(4)

(5)

(6)

(M

(2)

(8)

APPENDIX A

1. NRC Audit Team HEDS

Lettering size {s inconsistent on annunciator tiles.

Thsre are no alpha-rumeric coding of annunciator tiles
to prevent interchange of tiles i{f two or more are
removed at the same time.

Many annunciator tiles indicate more than one specific
condition (i.e., HI/LO).

Non glare coating on meter covers 1s not uniform and
causes readabllity problems,

There is not presently a location identification system
for legend indicator lens to prevent interchanging when
removed for bulb changes.

There is a lack of hierarchical labeling on panels,.

Labels are not consistent in the use of white and black

letters.
There i{s some question whether the torgque required to

operate some J-handle switches for a period of time
would result in operator discomfort.
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AQOS

ACY0

AO11

A012

AO'3

AQ1H

AC15

A016

AO1T

AC18

(9)

(10)

(1)

(12)

(13)

(14%)

(15)

(13)

(1,2)

Inconsistent use of indicator arrows on T-handle
switches,

Some trend recorders are not operational and should be
reviewed for human factors prior to placing in
operation.

There appears to be excessive use of J-handle switches
on control panels., This could lead to operator

confusion under stress.

Some meters appear to fall at zero rather than off scale
while others fail off-scale.

Scale size on controllers is too small to read from
operating position.

There is a general lack of color banding or limit
markings on meter scales.

There many instances of several sets of switches with
identical labdbels. (i.e. nomenclature)

Some annunciator panels have more than 50 tiles.

There are instances of meter strings with more than the

recomuended 5 xeters in a row,

Some switch label engravings are filling up with dirt,
This will result {n readability prodlems.

There i8s a general lack of demarcation on display panels

in the control room,
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AQ20

A021

(18) There are many labels which are held in place by tape.

(17 There are two switches with tan faceplates in the middle
of a grouping of system switches with green face
plates.

Photo Number

Photo Log Cross Index

1

2,3

-~ oW,

10
1
12
13
14
15
16

17

-27-

The tan switches are not system related.

HED

A0S

A006, AD16, AO19

AOQ1, AOO2
AQQ3
AOCH
AQOS
A007
A009
A010
AON
A013
AO15, A018
AO16
AO1T
AQ20

AQ21



APPENDIX A

& GPC Responses to NRC Audit Team HEDs

The following are GPC verbatim responses to the HEDs identified by the NRC

audit team,

AOOC1 No HED, on a survey not done yet

AQQ2 No HED, on a survey not done yet

AOO3 No MED, on a survey not done yet

AOOK No HED, construction damage covered by construction deficiency
report.

AQQ5 No HED

A006 HED 1004,1026

AQO7 HED 1090

A0CS Problem Report 16 and 49, No HED design feature of hold to operate
valves. Torgue required reviewed in 1982 and knod type handles
eliminated,

AD09 No HED, no arrow used on spring return to center controls,

AO10 No HED, general panel checklist G-43, deferred unt!l construction

is complete, will address this,




AO11

AO12

A013

AOY Y

AO15

A016

A017

AD18

AQ1S

AD2C

AC21

HED-1051 being reconsidered by team.

No HED, addressed in engineering questionnaire, not yet evaluated
for HED's.

No HED, these are demand signals on Hagan controllers and are not

used for quantitative readings.

HED-1048

HED-1135

No HED on #, HED-1054 addresses this area.

No HED, all associated with diesel.

HED-1090 current construction dirt is a teaporary condition.

HED 1004,1007

No HED, temporary construction condition.

No HED, a generic HED will be written to address color changes.
HED-1206 is a similar generic abbreviation HED.
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APPENDIX B

Comments on GPC Assessment of GPC HEDs

This appendix contains questions and comments related to the GPC assessments
of GPC HEDs. Answers, justifications, anc rationales should be transmitted by
GPC to the NRC for review.

A. The following HEDs were not categorized. They need to de reviewed

and a statement of assessment and HED resolution be made.
HEDs 1125, 1171, 1137, 1189, 1202, 1207, 1208, 1209, 1210.

B. The following KEDs were canceled on the basis that they were beyond
the scope of the CRDR. GPC needs to state and justify the

rationale for this decision,

o HED - 1078 Annunciator legends say 'Crud Level' vice 'Crud

Tank Level', 'High-Low' and 'Low-High' legends are
confusing. On panel 1-1224-PS5-FB/Drawing 1X4AN06-312.

o HED - 1079 Back Flushable Filter Panel 1-122L-P5-FBP Drawing
1X4ANO6-290 uses green/open, red/closed valve indication -
opposite from plant convention,.

° HED - 1173 Mimic bus is continuous at crossings.

8 Three canceled HEDs (i{i.e. 1163, 1170, 1191) were related to errors

or anomolies in the simulator, It was stated that the simulator

will be corrected to match the control room.

-30-



It is important to EOP upgrades and operator training that the
simulator be an exact duplicate of the control room. GPC needs to
submit to the NRC a statement explaining their policy concerning
the existence of differences between the simulator and the control

room.

There are 57 Category 4A HEDs for which no corrective actions are

planned.

The following comments and questions are typical of concerns
icentified by our review, and should be addressed by GPC and
responses submitted to the NRC for review. Many of the responses
should be more descriptive and contain a more comprehensive
statement of the resolutions and the justifications for no

correction.

o There are a significant number of HEDs which describe
equipment which does not follow the recommended anthropometric
limits. These decisions should be justified in more detail.
(e.g. 1001, 1002, 1032, 1041, 1066, 1067, 1068, 1069, 1070,
1071)

o HEDs 1004 and 1026 state that hierarchical labeling might
1lbair the location of more critical instruments, This
decision needs to be justified in more detail.

o HED 1085 refers to HED 1004 (above) and states that
hierarchical labels will be used to tie S6 level recorder feed
controllers together., This apparent contradiction should be
explained,

[} There are several HE 4 |, = .ate that the existing train
grouping of controls takes precedence over grouping them by
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number sequences. These decisions should be justified in more
detail., (e.g. 1005, 1006, 1008, 1027, 1092, 1093, 1094).

Several HEDs state that training or administrative control
Justifies no corrective action. These declsions should be
Justified in more detail (e.g., 1033, 1081, 1099, 1103, 1159).

Several HEDs concern unsatisfactory control-display
integration. The justifications should contain dimensions or
other details to more completely explain the rationale for no
corrective action (e.g. 1037, 1042, 1060).

Some HEDs are related to the inconsistent use of conventions
(e.g. 1035, 1085, 1099). It was understood by the NRC audit
team that Vogtle conventions/standards are not yet complete.

A statement should be provided to the NRC which explains how
GPC will address the relationship between existing HEDs, the
incomplete status of the DCRDR (in regard to potential future
HEDs) and the anticipated uniforr and consistent adherence of
all instruments and controls to the conventions/standards that
are not yet complete,

Some other HEDs for which the justifications for no correction
are not clear, are questionable, or lack sufficient detail,
are listed below and need to be addressed in the Summary

Report.

HED-1073 - The Justification is a statement of fact but does

not address the deviation from recommended HF principles.

HEL=1106 - The justification is guestionable,
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HED-1108, 1110, 1113, 1132, 1203, 1204 - The Justification is
not clear and complete.

Category 3 and Category 4 HEDs were scanned for general format and
content, but were not reviewed in detail. It was observed that the
texts of many of the HED forms in all categories, was sparse and/or
indefinite. They were sometimes hard to read and were not complete
enough to allow comprehensive conclusions to be drawn. The NRC
audit team was advised by GPC at the audit that this situation will
be remedied. The Summary Report should address and describe the
remedies to the above shortcomings.

For all HEDs selected for correction, GPC should designate and
submit an implementation schedule which is acceptable to the NRC.
In general, HED correction implementations are recommended to be
completed prior to fuel load.
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