ENCLOSURE

NUCLEAR REGULATORY COMMISSION
STAFF COMMENTS
ON THE
COOPER NUCLEAR STATION
DETAILED CONTROL ROOM DESIGN REVIEW
PROGRAM PLAN

BACKGROUNKD

Licensees and applicants for cperating licenses shall conduct a Detailed
Control Room Design Review (DCRDR). The objective i 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 proviZed to them"
(NUREG-0660, Item 1.0). The need to conduct a DCRDR was confirmz4 in
NUREG-0737 and Supplement 1 to NUREG-0737. “DCROR requirements in Supplement
1 to NUREG-0737 replaced those in earlier documents. Supplement 1 to
NUREG-0737 requires each applicant or licensee to conduct a DCRDR on a
schedule negotiated with the Nuclear Regulatory Commission (NRC).

NUREG-G700 describes four phases of the DCRDR and provides applicants and
licensees with guidelines for its conduct. The pnases are:

1. Planning
Review

Assessmant and Implementation

SoowoomN

Reperting.
Criteria for ‘gvaluating each phase are contained in NUREG-CE01.
A Program Plan is to be submitted within two months of the start of the

DCRDR. Consistent with the requirements of Supplement 1 to MUREG-0737, the
Progranm Plan shall cescribe how the following elements of the DCRER will be

accomplished:
1. Establishment of a qualified multidisciplinary review team

2. Function and task analyses to jdentify control room operator tasks
and information and control reguirements during emergency
operations

3. A comparison of display and control requirements with 2 .rol room
inventory
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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 improvements will provide the
necessary correction

8. Verification that improvements will not introduce new HEDs

9. Coordination of control room improvements with charnges frem other
programs such as SPDS, operator training, Reg. Guide 1.97
instrumentation, and upgraded emergency operating procedures.

A summary Report is to be submitted at the end of the DCROR. As a minimum it
shall:

1. Outline prcposed control room changes
2. Outline proposed schedules for implementation

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

THE NRC will evaluate the organization, prccess, and results of the DCROR.
Evaluation will include review of required documentation (Program Plan and
Summary Report) and may also include reviews of additional documentation,
briefings, discussions, and cn-site audits. In-progress audits may be
conducted after submission of the Program Plan but prior to submission of the
Summary Keperg. Pre-impiementation audits may be conducted after submission
of the Summary Report. Evaluation will be in accordance with the
requirements of Supplement 1 to WUREG-0737. Additional guidance for the
evaluation is provided by NUREG-0700 and NUREG-0801. Results of the NRC
evaluation of a DCROR will be documented in a Safety Evaluaticn Report (SER)
or SER Supplement.

Significant HEDs should be corrected. Improvements which can be accomplished
w.t" an enhancemant program should be done promptly. Other control room
upg-ades may begin following publication of the SER (or SER Supplement),
resolution of any open issues, and apprcval of a schecule for upgrade.

To the extent practicable, without delaying completiun of the DCROR, it
should also address any control room modifications and additions (such as
controls and displays for inadequate core cooling and reactor system vents)
made or planned as a result of other post-TMI acticns, and the lessons
learned from operating reactor events such as the Salem ATWS events. Generic



implications of the Salem ATWS events are discussed in NUREG-1000 and
required actions are described in Section 1.2, "Post-Trip Review - Data and
Information Capability, of the encleosure to Generic Letter 83-28.

DISCUSSICN

The Boiling kater Reactor Owners' Group (BWROG) Control Rocm Survey Program
was referenced in submittals related to the DCRDR for tha Cooper huclear
Station Plant. NRC staff review of the BWROG Control Room Survey Program
found that the BWRCG Program was not fully responsive to NUREG-0737 Task
Action Plan Item I.0.1. The BWROG Program addresses only the planning and
review phases of the DCROR, Utilities referencing that Program are requirec
by Generic Letter 83-18 to complete the foilowing tasks:

1. Submit an individual Program Plan to the NRC referencing the BWROG
Generic Program Plan. The plant-specific submittal should:

a. Document the qualifications of survey team members, and
number and extent of plant personnel participation

b. Identify portions of the plant's DCROR nct performed in
accordance with the methodclogy specified in the BWROG
Program Plan

c. Discuss their program for prioritization of HEDs, reporting
of DCRDR results, and implementation of control room
enhancements.

2. Complete the BWROG Controi Kcom Survey Checklist Supplement

3. Prioritize HEDs, determine corrective acticns, cevelop an
implementation schedule, and report the results of the DCROR to the
nrC 3
Frd g ;
4. Repeat portions of the task analysis using updated plant specific
emergency operating procedures to account for differences in the
new prcocedures

5. Update operating experience review.

Nebraska Public Power District (NPFD) submitted a Program Plan for concucting
a DCROR at the Cooper Nuclear Station (CNS) control room by letter dated
March 1, 1964, The Program Plan indicated that both the control room and
equipment for remote shutdown would be evaluated during the CCROR. The
Prcgram Plan also indicated that the DCRDR would include a "Maintenance
Phase." That phase will involve continuing attention to human Tactors
engineering in the control room with respect to procedures, medifications,
and review of unusual events. Review of the equipment for remote shutdown
and inclusicn of the Maintenance Phase should increase the benefits of the

OCRDR.
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The DCROR Program Plan for CNS was reviewaed against the reguirements of
Supplement 1 to NUREG-0737. It was furthar reviewed against the requirement
of Generic Letter 83-18, Consultants from Science Applications, Inc.,
assisted the staff in the review. Results of the review are provided below.

Ectablishment of a qus ifiad multidiscinlinary review team. The Program Plan
irdicated 3 Dasic unc-rszanding of tne requirement for astablishing a
multidisciptinary team. Hietorically, two :2ams of individuals have been
involved in the CNS DCROR. The initial team performed tne BWROG Control Room
Survey of CNS in February 1981, That team included engineers, a licensed
senior reactor ooerator, and human factors consultants., None of the initial
team were employed by NPPD. The initial team's activities appear 10 have
ended with the BWRCG Control Room Survey Summary Report.

The CNS DCROR is being continued by a new review team composed of NPPD and
contractor personnel ?Genera1 Electric and HPT, Inc.). The Program Plan
indicated that the review team will perform all outstanding activities and

integrate all action items. s,
The leader of the review team is the CNS Operations Manager., He reports
monthly to the NPPD Manager, Nuclear Operations Division who has the ultimate

responsibility for the CNS DCRDR. The Program Plan indicated that the review
team leader was to assure:

1. Access to information (records, documents, plans, procedures,
drawings, etc.)

2 Access to all required facilities

3 Access to any personnel with useful or necessary information
4. Aécess to support services

5 Fpeedom to document dissenting opinions.

The review team includes the following personnel in addition to the review
team leader:

1. Human factors scientist

2. Senior reactor operator

3. Design engineer

4, Operations supervisor.
Support personnel include:

1. The General Electric Program Manager



2. Systams engineer - consultant
3. Instrumentation and controls engineer - consultant
4. Safety and licensing engineer - cons.'tant,

Examination of the review team and support personnels' resumes indicated
training and experience in:

1. Nuclear power plant (NPP) operations

2. NPP engineering

(&8}

. NPP operator training

NPP licensing

Instrument and control engineering -
Mechanical engineering

Procedures develcpment

Reliability evaluation
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Human factors engineering
10. Task Analysis.

Several members of the review team were oriented through attendance at the
BWROG Control Room Survey Workshop held October 18-20, 1983. A brief
crientation to CNS is also planned.

The Program Pian did not indicate personnel assignments by technical task
(i.e., control room survey, HED assessment, etc.%. The staff recommends that
NPPD assure that personnel from all pertinent disciplines participate in each
technical task. In particular, personnel with human factors engineering
training and experience should be giver an important roie 1in the later staces
of the review (e.g., assessment of HEDs, selection of desicn improvements,
integration, and verification). In the staff's jucgment, such participation
is important to satisfaction of the requirement in Supplement 1 to
NUREG-0737.

Examination of review team resumes indicated that much of the human factors
experience was in precedures development. NPPD may fina it gesirable to
supplement that experience with specialized expertise (e.g., environmental
measurement). It also appearea that most of the human factors experience was
held by two serior level consultants. NPPD may find it desirabie to
supplement those consultants with a more rezdily available junior level



person. The recormendad supplements tc the review team woulc help to assure
satisfactory results of the DCRDK.

Function and task analyses to identify control room operators tasks and
Jnformation and Coltrol requiremsnts _during emerdency operations; and a
comparison of gisplay and con:rol reguirements wi:n a control room inventory.
The Progran Plan recognized tne requirement to perrorm the rtunction and task
analyses and the requirement to ccmpare function and task analyses resuits
with a control room inventory. Howsver, it was not clear that the
requirements of Supplement 1 to NUREG-(737 would be met. In particular,

the scant information provided aid not lead to cunfidence that the functicn
and task anzlysis requirement would be satisfied. An acceptable process for
congucting the functicn and task analysis is:

1. hnalyze the functions to be 'performed by systems in responding to
transients and accidents to define, and describe, the tasks tne
operators are expected to perform.. -

2. From the tasks identified in Item 1 above, define the information
necessary (e.g., parameter, value, status) for the operators to
getermine the need to perform the task, the control capabilities
needed to perform the task and the information necessary to
determine that the task has been performed successfully. (MNote
that no instrumentation has been identified yet; only operator
needs derived from the task.)

3. Analyze the operater needs (from 2 abcve) to determine the
characteristics of the information and control capability needed to
perform the task. (Information characterisiics include parameter
type, dynamic range, setpoints, resolution/accuracy, spead of
response, units, and the n2ed for trending , alarming, etc.

Control characteristics include type (discrete or continucus, rate,
gain, rasponse requirements, transfer function, locking functiors,
and*information feedback associated with contrcl use).

With respect to comparison of function and task analyses results with a
control room inventory, the Prcgram Plan indicated that task analysis results
would be compared with the in-place inventory of controls anc cisplays in the
control room to assure that the control roowm supports the Emeryency Cperating
Procecures (EOPs) and to identify missing controis and displays. That
statement suggested that tne control room itself will be used as the
inventory. Such an approach differs from NUREG-0700 guidelines but is
acceptable to the extent that the instruments ard controls provide all the
data needed for compariscn with the results of the function and task
analyses. Supplemental data sources should be used if necessary.

The key to satisfying the subject two requirements is coumparison of the
results of a prescriptive task analysis (i.e., one that igentifies, in
detail, what the operator needs to control systems which perform the




emergency functiors called for in the EQPs) with the results of a descriptive
control room inventory. The result of the comparison should be HEDs wnich
are assessed and considered for correction just as all other HEDs (i.e., by
enhancement, design improvement, procedure modification, training, etc.).
NPPD should assure accemplishment of the above in order to satisfy the

N e

requirements of Supplement 1 to NUREG~0727.

A control room survey to identify deviations from accentable human factors
principles. The review przse of the CNS OCRDR 1s being conducted according
to tne BWROG Program addressed in Generic Letter 83-18. As part of that
phase, the initial BWROG Control Room Survey was conducted at CNS in February
1981, The Program Plan indicatad that the BWROG Control Room Survey
Checklist Supplement will be completed as part of the DCRDR. In the staff's
Judgment, changes to the CNS control room since February 1981 should also be
surveyed prior to completion of the DCRDR. Completion of the checklist
supplement and survey of changes will satisfy the control room survey
requirements of Generic Letter 83-18 and Supplement 1 to NUREG-0737.

Assessment of HEDs to determine which are significant and should be
corrected. inhe Program Plan indicated an understanding of tne requirement
Tor assessing HEDs. A prioritization process, based on the likelihood of
operator error and the resulting safety consequences, was described. Some
HEDs will be selected for correction by enhancement withcut undergoing
prioritization. All others will be prioritized by a process which sorts HEDs
into those which are significant and those which may be corrected at NPPD's
option. Significant HEDs are further sortsd into groups according to whether
they are recommended for prompt correction or not. HEDs identified for
correction by enhancement will be corrected promptly. If conducted as
described, the assessment process should satisfy the requirement in
Supplement 1 to NUREG-0737.

Selection of-design improvements. The Program Plan indicated understanding
of the requirement for selection of design improvements, The possibility of
resolving HEDs by. enhancement, design modification, improved training and
orocedures,”dnd other initiatives (e.g., the SPDS) was recognized. The
review team will develop corrective actions using guidance in NUREG-0700 and
EPRI NP-2411. The Program Plan indicated that the verification and
validation processes will be used in conjunction with the selection of design
imorovements to assure that selected design improvements, both individually
and collectively, correct HEDs and do not create other safety problems.
Inadequate corrective actions will be reassessed and revised to meet
verification process criteria (see discussion of verification below). Newly
identified HEDs will be assessed and design improvements selected.

The specific mechanism and personnel involved in selection of design
improvements are not described in the Program Plan., In the staff's Judgment ,
active participation of persons with human factors training and experience is
important to successful selection of design improvements. The mechanism for
select on of design improvements should be systematic, iterative, and




integrative. Cooraination of the selection ¢f design improvements with
verification and valication appears to meet the iterative and integrative
aspects. If an appropriate mix of perscnnel conducts a systematic selection
of design improvemants, the requirement in Supplement 1 to NUREG-0737 should
be satisfied. HEDs may be resclved by training, nrocedures, and the 3PD3;

but over reliance cn these means should be avoid:i.

verification that salection of desian improvements will oprovide the necessary

correction and will not introduce new HeDs. The Program Plan inaicated an

uncerstanaing of the reguirements tor verification that HEDs are corrected
and that new HEDs are not created. Verificaticn will include:

1. Comparison of the mocified control room design with the control
ruom human factors design conventions document.

2. Cempariscn of the modified contrel room design with the
‘nstrumentation and controls requirements identified curing the
control room survey and task analysis.

3. Comparison of the modified control room design with approved
project design criteria (e.g., electrical separation criteria).

The Program Plan noted that verification would specifically address whether
HEDs were corrected without creating other problems. NPPD also plans a
validation of HED fixes (i.e., a dynamic performance evaluation of whether
the control room operating crew can effectively perform their functions given
the control room instrumentation and centrols, procedures, &nd training.

Mock-ups, simulators, and the control rocm will be used as necessary during
the validation. The personnel involved in the verifications and validaticn
are not indicated. NPPD should assure active participation of persons withn
human factors training and experience during the verification processes.
NPPD shoula also assure that conventions used in the verification process
follow cocd héman factors practice. If an appropriate mix of personnel
conducts the verification and validation efforts as described, the
requirements in Supplement 1 to NUREG-0737 should be satisfied.

Cooraination of control rocm improvements with changes from other programs.

The Proaram Plan indicated an understancing OT the reauirement tor
coordination/integration of the DCROR with related efforts. The following
efforts were listed:

1. Safety parameter disylay system (SPDS)

2. Emergency response facilities

3. Post-accident monitoring instrumentation (Regulatory Guide 1.97)

4

. Bypassed and inoperable status irdication



§. Ungated EOPs

6. Charged requirements for training and starfing.
A chart showing the relationship among those efforts was provided in NPPD's
April 15, 1983 response to Generic Letler 82-33, Commitment dates included
in the confirmatory order for five of the above points were:

COMPLETION SCHEDULE

TITLE REQUIREMENT (OR_STATUS)
i. Safety Parameter Submit a safety amalysis and C3/01/84
Display System an implementation plan to the
(SPDS) NRC.
SPDS fully operational and (z/86
cperators trainad. _
z. Detailed Control Submit a pregram plan tc the ¢3/01/84
Rooum Design NRC.

Review (CCRDR)

Submit a summary report to the C8/84
NRC including a propcsed
schedule for implementation.

3. Regulatory Guide Submit a report to the 03/01/84
1.97 - Application NRC describing how the
to Emergency requirements of Supplement 1

Response Facilities to NUREG-0737 have been or
will be met.

Implement (installation or Completior dates

Y d upgrade requirements precvided on report
table.
4. Upgrade Emergency Submit a Procedures 05/30/84
Operating Generation Package to tne
Procedures (EOPs) NRC.
Implement the upgraded EOPs 09/30/85
§. Emergency Response Technical Support Center 04/E86
Facilities fully functional.
Operaticnal Support Center Complete

fully functional.

Emergency Operations Facility 04/86
fully functicnal.
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The Prcgram Plan noted that the mechanism for coordination would be the
review team leader's participation of the NPPD Station Operating Review
Committee. That committee oversees all ongoing werk on emergency response
facilities and the control room., If conducted as described, coerdination of
the DCROR with related efforts should satisfy the requirement in Supplement 1
to NUREG-0737.

Generic Letter 83-18. The reguirements of Supplement 1 to NUREG-0737 and
Generic Letter 83-18 overlap in the areas of:

1. Qualifieu multidisciplinary team

Function and task analysis

~n

Control room survey

3
4. Assessment of HEDs

~

5, Selection of Design Improvements.

Comments in the previcus paragraphs address thcse overlapping reguirements.
Utilities referencing the BWRCG Control Room Survey Program must additionally
jdentify portions of their DCRDR not performed in accordance with the BWRCG
Program and must update their operating experience review., NPPD indicated no
deviations from the BWRCG Program. An update of operating experience is
planned, Thus, it appears that the peculiar requirements of Ceneric Letter
83-18 will be satisfied.

CONCLUSION

The CNS Program Plan addressed 211 of the DCROR requirements stated in
Supplement 1 to HUREG-0737. Information in the Program Plan indicatec
adequate understanding and intent to satisfy most of the requirements.
However, several eoncerns were identified by the staff's Program Plan review.

The major ccncerns are:

| The active participation of personnel from all pertinent
disciplines, particularly human factors, in gach technical task.

<. The ability of the function and task analyses to produce
appropriate results for comparison with the control rcom
inventory.

- Update of the February, 1981 control rocm survey to cover changes
to the control room since that survey.

The DCAOR Summary Report for CNS is oxpected in August 1984. Submissions on
the SPDS, Regulatory Guice 1.97, ana upgraded EOPs will be available by that
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time. A preimplamentation audit addressing the results of the DCROR and
integration of the above activities with the DCRDR is planned
following submission of the Summary Repcrt.
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