May 23, 1985

DISTRIBUTION:

Docket No. 50-336 DOCRET FILE™  ACRS +10
NRC PDR Gray File
Local PDR
ORB#3 Rdg

Mr. John F. Opeka HThompson

Senior Vice President OELD

Northeast Nuclear Energy Company EJordan

P. 0. Box 270 BGrimes

Hartford, Connecticut 06141 JPartlow
DOsborne

Dear Mr, Opeka: PMKreutzer

SUBJECT: DETAILED CONTROL ROOM DESIGN REVIEW PROGRAM
PLAN FOR MILLSTONE UNIT 2

The NRC staff has reviewed your Implementation Plan (Program Plan) for
conducting the Detailed Control Room Design Review (DCRDR) at Millstone

Unit 2. The enclosure contains our comments on your Program Plan. Since
our approval of this Program Plan is not required, you have initiated work
on the DCRDR and will submit a Summary Plan no later than September 26, 1986.
We will provide a Safety Evaluation addressing the adequacy of the DCRDR
approximately 3 months after submission of your summary report.

We have several concerns as outlined in the enclosure. You will be contacted
within the next week by the NRC project manager for setting up a meeting at
Millstone 2 to discuss these concerns and to ensure that you are proceeding
with a satisfactory DCRDR., The suggested agenda for the meeting is contained
on pages 22-25 of the enclosure.

Sincerely,

Dt o'gaed by

E. G. Tourigny, Acting Chief
Operating Reactors Branch #3
Division of Licensing

Enclosure:
As stated

cc w/enclosure
See next page

PER*AB6ER 830383ae

ORB#3:DL ORBQL ‘5«%& 1
RMttter

P Zer DOsborne:dd
§/"~, /85 5/, %85 5/5/85



Mr. John F, Opeka Millstone Nuclear Power Station lUnit Mo, ?
Northeast Nuclear Enerqy Company

Gerald Garfield, Esq. Mr. Wayne I, Romberg

Day, Berry & Howard Superintendent

Counselors at Law Mil1stone Nuclear Power Station

City Place P. 0, Box 128

Hartford, Connecticut 06103-3499 Waterford, Connecticut 06285

Regional Administrator Mr. Edward J. Mroczka

USNRC, Reaion | Vice President, Nuclear Operations

Office of Executive Director for Northeast Nuclear Energy Company
Operations P. 0. Box 270

631 Park Avenue Hartford, Connecticut 06101

Kina of Prussia, Pennsylvania 19406

Mr. Charles Brinkman, Manager
Washington Nuclear Operations
C-E Power Systems

Combustion Engineering, Inc.
7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. Lawrence Bettencourt, First Selectman
Town of Waterford

Hall of Records - 200 Boston Post Road
Waterford, Connecticut 06385

Northeast Utilities Service Company

ATTN: Mr. Richard R, Laudenat, Manager
Generation Facilities Licersing

Post Office Box 270

Hartford, Connecticut 06101

Arthur Heubner, Director

Radiation Control Unit

Department of Environmental
Protection

State Office Building

Hartford, Connecticut 06116

Mr. John Shedloskv

Resident Inspector/Millstone
Box 811

Niantic, CT 06357

Office of Policy & Management

ATTN: linder Secretary Eneray
Division

80 Washington Street

Hartford, Connecticut 06115



ENCLOSURE

NUCLEAR REGULATORY COMMISSION
STAFF COMMENTS
ON THE MILLSTONE 27
DETATLED CONTROL ROOM DESIGN REVIEW
PROGRAM PLAN

BACKGROUND

Licensees and applicants for operating licenses shall conduct a Detailed
Control Room Design Review (DCRDR). The otjective 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.). The need to conduct a DCRDR was confirmed in
NUREG-C737 and Supplement 1 to NUREG-0737. DCRDR 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).

Northeast Nuclear Energy Company (NNECO) submitted a DCRDR Program Plan for
Millstone 2 by letter dated February 26, 1985. The Program Plan was reviewed
ageinst the requirements of Supplement 1 to NUREG-0737 and the additional
guidance provided in NUREG-0700 and NUREG-0800. Consultants from Science
Applications International Corporation (SAIC) assisted the staff in the
review. The results of their review are enclosed. The staff agrees with the
technical content and conclusions of the contractor's report.

The Program Plan for Millstone 2 does not indicate that the equipment and
tasks necessary for remote shutdown will be included in the scope of the
Millstone 2 DCRDR. The staff recommends that a human factors evaluation of
the remote shutdown capability provided to meet 10 CFR Part 50, Appendix A,
GDC-19 and 10 CFR Part 50, Appendix R be conducted to assure an adequate
scope of the DCRDR. To the extent practicable, without delaying completion
of the DCRDR, the NRC staff recommends that the DCRDR address any control
room modifications and additions (such as controls and dispiays for
inadequate core cooling and reactor system vents) made or planned as a result
of other post-TMI actions, as well as the lessons learned from operating
reactor events such as the Salem ATWS events. 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
enclosure to Generic Letter 83-28.

CONCLUSTIONS

From its review of the Millstone 2 Program Plan, the staff believes that a
DCROR is planned that generally meets the intent of Supplement 1 to
NUREG-0737. However, the Program Plan does not reflect the level of
understanding necessary to successfully complete all DCRDR activities and
meet the requirements of Supplement 1 to NUREG-0737. Concerns identified are



summarized below. A more detailed discussion is provided in the attachment
to this report.

Review Team

The qualifications and multidisciplinary nature of the review team seem good.
However, the Program Plan should include the following:

a. Identify the Human Factors consultant and his role and the
identities and expertise of other consultants.

b. Identify the person(s) responsible for the final approval and
sign-off of HED resolutions.

c. Explain the exclusion of a nuclear engineer from the Core Review
Team,

d. Detail the levels of efforts of the DCRDR participants.

e. Provide details regarding the methods and duration of instructions
during the review team orientation.

Function and Task Analysis

The Program Plan lacks sufficient, detailed information regarding the
proposed Function and Task Analysis for an adequate evaluation of this

activity.
The following should be addressed by NNECO:
a. What specific event scenarios will be covered by the CEOG EPGs.

b. The personnel and their qualification involved in identifying and
analyzing deviations from the CEOG EPGs.

c. The task analysis methodology used to identify parameters and other
information and control needs.

d. The Task Data Forms lack the necessary space for recording
information and control requirements resulting from the Function
ard Task Analysis.

Comparison of Display and Control Requirements With a Control Room Inventory

The methodology described by NNECO appears adequate. However, the success of
this activity depends upon the adequacy of the Task Analysis.



Control Room Survey

The Control Room Survey appears acceptable, but the discussion of the Control
Room Survey should address the 71lowing concerns:

a. Use of other guidelines besides NUREG-0700
b. Human factors staffing and their role in the survey

c. "Classification" in refererce to document: “g core team member
opinions

d. Means for addressing all dynamic criteria in NUREG-0700 (and other
guidelines).

Assessment of HEDs

The description of the HED assessment lacks detailed information and as
outlined does not meet the requirements of Supplement 1 to NUREG-0737 for the
reasons detailed in the attached report. In adadition, it appears from
Figure 6 of the Program Plan that the assessment activity which evaluates the
HEDs ends before the task analysis has been completed and the resultant HEDs
identified.

Seiection of Design Improvements

The Program Plan provides a listing of a variety of ways for selecting design
improvements. NNECO should identify and submit to the NRC for review which
methodology will be used in the selection of design improvements as well as
the criteria upon which NU management will base its decisions for approval.

Verification of Design Improvements

The Program Plan does not address the methodology and criteria of verifying
that design improvements provide the necessary correction and do not
introduce new HEDs.

Coordination With Other Programs

The coordination of activities as described in the Program Plan is
acceptable. However, NNECO does not identify who is responsible for the
integration of changes and what mechanism is available to process these
changes.



Summary

Overall, thc Northeast Nuclear Energy Company Program Plan demonstrates its
intent to comply with the requirements of Supplement 1 to NUREG-0737.
However, in view of the foregoing concerns, we recommend that a meeting be
held between the licensee and the NRC to discuss our review of Millstone 2
Proc-am Plan.
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2Cience Applications International Corporation (SAIC) has evaluated

submitted by the Northeast Nuclear Energy Company (NNECO) for the Millst
Nuclear Power Station, Unit No. 2 (MP2). The purpose of the evaluatior
fourfold: (1) to determine whether the plan would lead to a successf
review; (Z) to recommend to the NRC whether a meeting with the uti
representatives or an in-progress audit should be conducted; (3) to prec

eedback to the Northeast Nuclear Energy Company. The specifi

document reviewed is listed as Reference 1.
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1 to NUREG-0737 (Reference 2). Additional guidance wis provided by NUR
00 Sectinn 181 e 3 REG N0 (R RC
0800 Section 18.1 (Reference 3), NUREG-0700 (Reference 4), and the NRC Memo-

ndum documenting the NRC's con
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Owners Group Task Analysis (Reference 5).

ubmitted by NNECO consists of an Executive Summary

n, supplemented by five appendices.
!

he first section is an

ections.
C;f

ection 2 is an overview the Program Plan which defines

1ts purpose, scope and objectives, and presents a brief description of

activities and a definition of terms. NNECO states in this section that the
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of the DCRDR includes not only a review of the control room but alsc
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the hot shutdown panel (p. 4). The third section is devoted to mana

and staffing. Section 4 describes the investigative phase of the Progran
; -
Plan and details an Operating Experience Review, Control Room Survey, and

Task Analysis. Section 5 defines the objectives of the Assessment Phase and
presents the criteria to be used in its effectuation. The sixth section

"ibes the kinds of corrections anticipated for control room improvement



of the form and contents of the Summary Report. Section 9 deals with
documentation requirements, contents and control. Section 10 provides a
description of the coordination of DCRDR activities with those of other
improvement programs. Section 11 consists of a summary of the Program Plan.

Appendix A is comprised of resumes of some of the management personnel
and Core Review Team members. Appendix B provides a sample of the
questionnaire to be used during the Operating Experience Review. Appendix C
is a copy of the Human Engineering Discrepancy report form to be used during
the DCRDR. Appendix D provides the DCRDR Task Analysis HED principles.
Appendix E presents the Assessment Triage Methodology.

1. Establishment of a Qualified Multidisciplinary Review Team

MP2 is operated by NNECO, @ wholly owned subsidiary of Northeast Utili-
ties (NU). The DCRDR is to be conducted under the normal project policy and
organization of the NU System which utilizes the services of Northeast
Utilities Service Company (NUSCO) for its engineering and operational func-
tions. The ultimate responsibility for the conduct of the DCRDR will reside
with Mr. W. G. Counsil, Vice President of Nuclear Engineering and Operations
(NNECO).

The project organization diagram in the Program Plan (Figure 5) shows
the Program Manager and the Project Engineer will be T.A, Shaffer and Z.A.
Ufnal, respectively. It also identifies all members of the Core Review
Team but the consultants. Two of the Core Review Team members are from
NUSCO and two are from NNECO. The number of consultants and their affilia-
tions is not discussed. The team's composition consists of the following:

Controls Engineer

Operations Engineer

Human Factors Specialist
Assistant Training Supervisor
Consultants

O © O ©0 o

Resumes of the identified Core Review Team members show that they are
well qualified for the positions assigned them. However, neither the con-
sultants' identities, fields of expertise, nor qualifications have been



provided. The Program Plan later indicates expertise in Nuclear Engineering
can be provided, but that such expertise is not included in the Core Review
Team makeup.

The names and disciplines of the support group are presented in Figure
5. The disciplines represented coincide with those recommended in NUREG-
0800, Section 18.1, Part 2.1.2 except for A&LE expertise. Further, it is
stated in the Program Plan that any additional specialists required for
specific tasks will be made available as needed.

The Program Plan states: "The review team has been provided with
specific support as a part of the charge for enacting the CRDR, including

the following:

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

0 Access to required facilities

) Access to personnel with useful or necessary information (reactor
operators, management, consultants)

0 Freedom to document dissenting opinions."

The Program Plan has provided a 1isting of the responsibilities of a
number of persons who will be involved in the DCRDR (pp. 14-18). The
responsibilities listed herein are not all-inclusive but present the

principal responsibilities of the positions mentioned.

Program Manager

(¢ Ensures that the review is conducted in a professional, objective,
and timely manner, consistent with the Program Plan.

0 Interfaces with upper management.



Project Engineer

0

Supervises Team Coordinator.

Directs all phases of the review.

Directs and supports day-to-day team activities.

Identifies the need to management for specialists' support when
necessary.

Provides management with regular status reports of team's activi-
ties and progress.

Controls Engineer

0

0

The Controls Engineer is also the Project Engineer.

Provides input to the team during the assessment phase when the
review team considers proposals for mitigation of HEDs.

Operations Engineer

Provides the review team with the operational aspects and con-
straints in assessing the discrepancies found during the investi-
gation phase of the review.

Assists in all phases of the DCRDR.

Human Factors Specialist

Directs team with regard to human factors guidelines for the
entire project.

Provides the team with human interface aspects in assessing dis-
crepancies found during the investigation phase of the review.

Assists in all phases of the DCRDR.



Assistant Training Supervisor

0 Provides the review team with operator training aspects and con-
straints during the assessment and correction phase.

0 Directs liaison with training and operations.
Consultants

0 Assists in the review and provides input to all phases of the
review through to the summary report.

The foregoing 1ist of Core Review Team positions and primary responsi-
bilities and the expanded list of individuals' responsibilities given in the
Program Plan, in conjunction with Figure 6 (DCRDR schedule of activities),
provide an indication of some of the personnel/disciplines to be involved in
the DCRDR and a suggestion of their levels of effort.

The Program Plan also includes provision for the conduct of a review
team orientation prior to commencement of the DCRDR. The purpose of this
orientation is to ensure that the team will be able to conduct the DCRDR
from a common basis of understanding and to acquaint each member with other
disciplines represented on the team -- not to make each team member an
expert in all specialties. The orientation is to consist of the following
instructional areas:

Human Factors

Plant Familiarization

DCRDR Familiarization

Miscellaneous - Any additional areas identified as requiring
orientation to meet review needs

© ©O O ©

The Program Plan indicates the licensee understands and responds to the
requirement for a multidisciplinary team (Core Review and Support) which is
structured to assure adequate communications, freedom of team activity and
access to necessary support. However, the following items were not
addressed or insufficiently described: (1) the person(s) responsible for
the final approval and sign-off of HED resolutions; (2) an explanation for




not including a nuclear engineer in the Core Review Team; (3) the numbers,
jdentities, expertise, qualifications, and roles of the consultants; (4) the
levels of effort of DCRDR participants; and (5) the methods and duration of
instruction during the review team orientation and the topics covered within
each of the instructional areas.

Conclusion

Due to the absence of more definitive information regarding the items
described above, the adequacy of the DCRDR team as a whole and NNECO's plans
for meeting this requirement of NUREG-0737, Supplement 1 cannot be conclu-
sively evaluated.

2. Function and Task Analysis to Identify Control Room Operator Tasks and
Information and Control Requirements During Emergency Operations

NNECO is basing its task analysis upon the Millstone 2 upgraded
Emergency Operating Procedures (EOPs). These EOPs were written from the
Comoustion Engineering Owner's Group (CEOG) Emergency Procedures Guidelines
(EPGs), Revision 1. Millstone Unit 2 is the same class plant as that used
as & generic plant in the development of the CEOG EPGs.

CEOG is currently developing additional documentation to identify all
operator .formation and control requirements to support emergency opera-
tions of a generic Combustion Engineering (CE) plant in accordance with the
previously developed Revision 1 EPGs. The Program Plan indicates that the
generic information and control requirements will provide the bulk of the
information required for the MP2 plant-specific task analysis. The Program
Plan further indicates that plant-specific requirements unique to MP2Z and
deviations from those developed by CEOG will be determined, as necessary, by
NU.

The Millstone 2 EOPs will be used by the DCRDR Core Review Team to
generate Task Sequence Charts (Figure 7 in the Program Plan) which will
document each step of the EOP sequence. Individual operator tasks for each
step in the EOP sequence will then be determined and recorded on the Task
Data Forms (Figure 8 in the Program Plan).



After the operator tasks are recorded, corresponding information and
control requirements will be added to the Task Data Forms. Associated
information and control characteri.tics will be recorded on supplemental
forms which will include such specific information characteristics as
parameter type, dynamic range, setpoint, resolution/accuracy, speed of
response, units, and the need for action such as trending and alarming; and
control characteristics such as type (discrete or continuous) information
feedback associated with control use, response requirements, mode of opera-
tion, resolution, and range. With the operator tasks, information and
controls requirements, and associated characteristics recorded, the next
step is to verify that such exist in the control room (see the Comparison of
Display and Control Requirements With A Control Room Inventory section of
this report).

The Program Plan indicates that the CEOG is developing documentation to
identify all operator information and control requirements to support emer-
gency operations in accordance with generic EPGs (p. 27), but it is not
clear what specific event scenarios will be used or whether multiple
failures have been considered by the CE0G. In fact, nowhere in the descrip-
tion of the Task Analysis are any specific scenarios mentioned with which a
context would be established to walkthrough the EOPs. The Plan also indi-
cates that plant-specific requirements for tasks unique to Millstone 2 and
deviations from EPGs developed CEOG will be determined by NU. It would seem
more appropriate, because of its charter/qualifications, that any such
deviations would be handied by NUSCO and that NUSCO would accomplish these
changes in concert with NNECO and the DCRDR Core Review Team, supplemented
by the Support Group and such other specialists that might be required. In
this connection, the NRC memorandum documenting the NRC's conclusions on the
CEOG task analysis (Reference 5) states that the licensee "must describe the
process used to identify parameters and other information and control needs
that are rot provided in, or are different from those specified in, the CEOG
EPGs." The licensee "must also describe how the characteristics of the
needed controls and instrumentation are determined." The Program Plan does
not provide any such descriptions. Likewise, after operator tasks are
recorded, NNECO states that "...the corresponding information and control
requirements will be added to the Task Data Forms. Associated information
and control characteristics will be recorded on supplemental forms...."
NNECO has not described how parameters and other information and control



needs will be identified or how the characteristics of the needed controls
and instrumentation will be determined.

Inspection of the Task Data Forms raises two concerns: (1) Where on
the form is space provided for recording information and control require-
ments; and (2) On the Task Data Form, under the heading, "Immediate Object
of Action," subcolumns "Plant I.D." and "Location," it is not clear when
this information is recorded or what the source is of this information. If
this information is available during task analysis, the possibility exists
that information and control requirements for any specified task may be
biased (i.e., tailored to fit the instrumentation and controls existing in
the Control Room). Should this occur, the validity of the task analysis
would be in question. Finally, it is not clear how the instrumentation and
control characteristics will be identified, recorded, and used to verify
instrument and control suitability since a "supplemental form" was not
included in the Program Plan for review.

Conclusion

In summary, there appears to be a lack of sufficient, detailed informa-
tion regarding the proposed Function and Task Analysis for an adequate
evaluation to be performed on NNECO's plans for this activity. Conclusions
regarding the adequacy of NNECO's task analysis for meeting the requirements
of NUREG-0737, Supplement 1 should await further information on the
following items: (1) the event scenarios covered by the CEOG EPGs; (2) the
personnel (and their qualifications) involved in identifying and analyzing
deviations from the CEOG EPGs; (3) the task analysis methodology; and
(4) the recording of task analytic information on Task Data Forms.

3. A Comparison of Display and Control Requirements With A Control Room
Inventory

NNECO states that a control room inventory exists in the plant Bill of
Materials and detailed drawings. From this inventory, the drawings and
numerous photographs of the actual control boards were used to develop a
full-scale mockup. Using this mockup, the Core Review Team will determine
the presence and/or absence of the required instrumentation and controls by
systematically comparing the recorded instrumentation and control require-



ments to the mockup. Discrepancies will be identified as HEDs and recorded
on the HED forms.

Concurrent with this review, a computer data base will be developed for
all emergency-utilized equipment. NNECO states that "This data base will
contain the instrument's identification number, its location, and all
operator tasks utilized. By computerized sorting process of this data base,
an inventory of emergency instruments and equipment by location, and by
tasks will be generated” (p. 28).

The sequence and data charts used in the task analysis will be reviewed
for the "Status vs. Demand" criteria. Demand items will be noted on the
Task Data Forms and reviewed during a walk/talk-through for potential dis-
crepancies in the feedback information.

NNECO states that "The human engineering suitability of the required
information and control requirements will be verified by performing walk/
talk-through of the emergency tasks at the mockup. The suitability review
will be performed by the members of the core team including the human
factors specialist, the operations engineer, the assistant training super-
visor, and the controls engineer. Appropriate material extracted from the
NUREG-0700 will be used as the review criteria (see Appendix D of the
Program Plan). Discrepancies will be recorded as HEDs on the HED form" (pp.
28-29).

The planned methodology for conduct of the comparison of display and
control requirements with the Control Room inventory appears to be satisfac-
tory.

Section 4.3.4 of the Program Plan presents a description of a plan for
conduct of the validation of control room functions. Walk-throughs will be
conducted using several selected plant-specific procedures. A normal com-
plement of the control room crew will perform the walk-throughs for observa-
tion and critique by the Core Review Team. Any problems in crew structure,
human factors, or procedures will be recorded, assessed and dispositioned.
Since the scenarios to be walked through are not identified, there is no
assurance that all controls and instrumentation associated with emergency
tasks will be exercised and evaluated. There is no indication of how the



evaluators' observations are to be made (e.g., recording on spatial-0SDs,
questioning of operators after each scenario, etc.). In addition to
determining whether the operators can perform their functions effectively in
the control room, NNECO intends to use the scenario walk-throughs to verify
whether the DCRDR enhancements and changes correct the HEDs without
introducing new HEDs. This process seems to create a conflict in NNECO's
overall plan in that the scenario walk-throughs will be performed prior to
the assessment of HEDs and the determination of enhancements and other
control room improvements.

Conclusion

In summary, NNECO's approach for comparing the display and control
requirements with a control room iaventory appear to be satisfactory.
However, the success of this activity is dependent upon the adequacy of the
task analysis. Until a complete evaluation on the task analysis can be
performed, conclusions regarding the adequacy of the comparison activity in
meeting the requirements of NUREG-0737, Supplement 1 cannot be made. Also,
conclusions regarding the adequacy of the validation of control room
functions cannot be made until there is a resolution for the apparent con-
flict between the use of the validation activity to verify HED corrections
and its performance prior to the assessment and resolution of HEDs.

4, A Control Room Survey to Identify Deviations From Accepted Human
Factors Principles

NNECO's control room survey will be based upon the criteria listed in
NUREG-0700 Section 6. NNECO states that human factors personnel from the
Core Team will administer the checklists at the control room and mock-up (p.
25). The control room will be used, where possible, to evaluate function-
ally oriented type criteria. The mockup will be used to evaluate the static
or nondynamic criteria.

NHECO states that the survey will determine what items in the control
room layout, equipment, instrumentation, controls, environmental conditions,
and process computer are not in compliance with the criteria and that these
items will be documented in HEDs.

10



NNECO states that "Upon completion of the survey, the Core Review Team
will review the checklist results for completeness prior to commencement of
the assessment phase. Any team member can document opinions concerning
potential classification of the control room features under concern, which
may be in conflict with the opinion of the majority of the team. This
opinion will be forwarded to the DCRDR Project Manager for inclusion in the
review documentation” (p. 26).

The Program Plan mentions the use of NUREG-0700 and "... other guide-
lines, as may be applicable to Millstone Unit No. 2." These other guide-
lines were not clearly identified in the Program Plan. NUTAC guidelines
were referenced as guidance for the overall DCRDR (p. 2). However, if NUTAC
guidelines were used in the control room survey, NNECO should identify how
much of the NUTAC guidelines was used and how redundant they were with
NUREG-0700 guidelines. Our concern here is for the effect the use of NUTAC
and other guidelines will have upon those from NUREG-0700.

NNECO states that "Human Factors personnel from the core team will
administer the checklists...." Although thic statement seems to indicate
that there may be more than one human factors person in the core team, only
one human factors specialist has been clearly referred to in the Program
Plan. Our concern here is that the persons occupying the role of human
factors specialists should be qualified and not only administer the check-
Tists but also ensure the quality of the overall survey effort.

NNECO states that "Any core team member can document opinions concern-
ing potential classification of the control room features under concern,
which may be in conflict with the opinion of the majority of the team." It
is not clear what NNECO considers the word “"classification" to mean,
although it probably means that some degree of assessment will be done
concurrently with the administration of the survey.

NUREG-0700 contains some criteria that can be applied to the control
room without needing to know the tasks that are involved (static criteria)
and also that criteria can only be validly applied to the control room with
some knowledge of the tasks involved (dynamic criteria). NNECO's control
room survey effort, with perhaps some assistance from operations personnel,
can evaluate all the static criteria and some of the dynamic criteria.

11



However, there are some dynamic criteria or guestions that can only be
resolved usina a dynamic situation, such as scenario walk-throughs and a
comparison with the requirements identified from the task analysis.
Appendix D in the Program Plan lists the NUREG-0700 dynamic criteria that
NNECO will be addressing in its verification of instrument and control
availability and suitability. In a comparison of the criteria NNECO will
address in its verification activity and the criteria of NUREG-0700 that
should be addressed in a dynamic or task-related context, we found thirty-
five criteria that NNECO has not indicated it will address in either the
scenario walk-throughs or the verification activity. Criteria addrersing
such areas as control room manning (NUREG-G700, 6.1.1.2a and b) and control-
4isplay functional grouping (NUREG-0700, 6.9.2.1.a) are among the dynamic
criteria that NNECO did not reference in Appendix D of the Program Pian.
Whether NNECO will not address these criteria in a dynamic context or has -
just not said so in the Program Plan is not known.

Conclusion

In summary, we have several concerns regarding the control room survey.
These are (1) the nature of the other guidelines to be used; (2) the human
factors staffing and role in the survey; (3) the meaning of the word "clas-
sification" in reference to documenting core team member opinions; and (4)
the means for addressing all dynamic criteria in NUREG-0700 (and other
guidelines). Until these concerns can be resolved, conclusions cannot be
made regarding the adequacy of NNECO's plans in meeting this NUREG-0737,
Supplement 1 requirement.

- 1 Assessment of HEDs to Determine Which Are Significant and Should be
Corrected

NNECO states in the Program Plan that "Human engineering discrepancies
found during the control room survey, the operating experience review, and
task analysis review, will be evaluated and prioritized according to their
potential to adversely affect emergency operation. The following four
categories are designed to be unique so a consensus can be obtained from the
team as to which priority each HED should be assigned.

12



Priority 1 (Safety Significant) HEDs that are judged likely to
adversely affect the management of emergency conditions
by control room operators.

Priority 2 (Operational/Reliability) HEDs that are known to have
caused problems or appear to cause problems during
normal operations.

Priority 3 (Minor Consequences) HEDs that can be determined to have
minor effect on the safety of operations.

Priority 4 (No Consequences) HEDs that do not fit into any of the
above categories, judged as not affecting emergency
operations and not previously documented as causing
problems during operations" (p. 30).

NNECO states that the assessment will be performed in two stages. The
first stage consists of reviewing each HED using a "triage methodology" (see
Appendix A of this report). NNECO states that this questioning routine will
allow the team to resolve HEDs with obvious solutions and reduce the number
requiring in-depth consideration for the second and final assessment stage.

The second stage or final assessment will be conducted in the same
manner as the first stage but with an additional "tie-breaker” criterion:
HED significance relative to operator performance. To determine this the
Core Team will consider the following:

0 The potential for causing or contributing to operator error.
The potential of detecting and recovering from an error.
The consequence of the error to plant operation and safety.

They then will use the following formula:

P ial f
Significance = Letentisl for erver . x Consequence

Potential for recovery

NNECO states that "A scale of 1 to 10 shall be applied to the consid-
erations.,” In addition, NNECO states that "Northeast Utilities has
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developed and is using Probabilistic Risk Analysis (PRA) for evaluating
operator and equipment performance. These methodologies may be used by the
review team to assist them in the priority classification of HEDs" (p. 32).

Qur review of NNECO's discussion in HED assessment did not identify any
particular methodology for assigning HEDs to the four HED categories or find
the categories mutually exclusive. According to the guidance in paragraph
2.5 of NUREG-0800, "All HEDs that are known to have previously contributed
to operating crew error ... should be considered significant.," Previously
documented HEDs being placed or prioritized in Category/Priority 2 is not
appropriate for its obvious significance. In addition, no detailed criteria
have been provided by which the team can assess HED significance (i.e.,
impact of HED on operator performance and plant safety). There are no
evident criteria discussed in the Program Plan upon which the first stage
questions in the "triage methodology" are based. In fact, the latter ques-
tions seem more related to resolution of HEDs than assessment.

During the second stage of assessment, the three considerations previ-
ously described are factors in a formula to determine HED Significance.
NNECO states that the significance ratings are scaled from 1 to 10 but does
not indicate what any of the numbers signify. A functional meaning attached
to each possible rating is not provided.

According to the DCRDR phase schedule in Figure 6 of the Program Plan,
HED assessment will end prior to completion of the task analysis., Assess-
ment as well as subsequent DCRODR activities should be done after all HEDs
have been identified in order to identify and adequately consider aggregate
and interactive effects of HEDs in the backfit selection process.

Conclusion
In summary, the description of the HED assessment approach provided in
the Program Plan by NNECO lacks detailed information, and as outlined, does

not appear to be adequate. The concerns we have with NNECO's HED assessment
documentation and approach follow:
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The methodology for assigning HEDs to the four HED categories
either is not provided in the Program Plan or has not been
developed.

The structure and content of the four categories is somewhat
ambiguous (e.g., how is "problem" defined?) and is not adequate as
the basis for assigning HED correction implementation priorities.

There is an apparent lack of criteria on which to base the answers
to the questions in the triage assessment.

The triage approach precludes the assessment of HEDs for signifi-
cance relative to operator performance which is a consideration
that should be given to all HEDs and incorporated in the categori-
zation scheme.

The questions in the triage methodology for assessment of HEDs
seem to be partially for resolving the HEDs as well.

No functional meanings have been described or attached to the 1 to
10 significance ratings.

The assessment of HEDs according to Figure 6 of the Program Plan
appear to end before the task analysis has been completed.

Based on these concerns, we conclude that the approach for assessing
HEDs, as described in the Program Plan, will not meet the requirements of
NUREG-0737, Supplement 1.

Selection of Design Improvements

NNECO states (p. 33) that it will group HEDs into three broad improve-
ment categories.

Enhancement - The use of several techniques of surface

————— - —

demarcation, coloring, mimics, labeling and swapping.
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Class Improvements - A combination of minor changes to a particu-
lar type of control or indicator that will correct a whole class
of problems.

Individual Discrepancy Corrections - A solution or combination of
solutions that will correct one particular discrepancy.

Additional solution/design improvement methods that may be used are
listed as follows:

© O © © o

Operator organization and communications
CRT display alternatives

Procedural and administrative solutions
Special training requirements

Component repiacement and panel alteration

NNECO also mentions in the Program Plan (Section 4.1.3, p. 24) that a
documentation file of control room conventions will provide a frame of
reference for resolving human engineering discrepancies. NNECO states that
"Criteria for satisfactory completion of HEDs is provided in Section 2.2

(Scope).

These criteria have been consolidated and assigned a resolution

code and as HEDs are resolved, will be assigned one of these codes" (p. 35).
The codes NNECO is referring to are as follows:

ode

| —

A.

Description

Meets Human Factors Engineering (MFE) guidelines originally or as
improved,

Minor deviation, but satisfies the underlying performance
principle implied by HFE guidelines.

Meets HFE guidelines through a combination of solutions.
Does not meet HFE guidelines.
Solutions do not meet all guidelines but are judged to be

acceptable for safe operation for the reason stated.
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Although the Program Plan provides a listing of a variety of ways for
selecting design improvements, it does not provide a selected methodology or
associated criteria for doing this activity. The factors to be considered
in connection with implementation scheduling (p. 37) might be useful in
serving as some design improvement selection criteria, but are not so men-
tioned in the Program Plan. In addition, NNECO indicates that final
approval of recommended changes will be by NU management. However, no
criteria upon which NU management will base its decision for approval is
presented in the Program Plan.

Conclusion

In summary, NNECO presents neither a methodology nor criteria which
incorporate the groupings and codes into an integrated, systematic approach
for identifying, analyzing, and selecting design improvements. Until such a
methodology and criteria are provided for review, we cannot fully evaluate
the adequacy of NNECO's approach for selecting design improvements and
satisfying this requirement of NUREG-0737, Supplerent 1.

7. Verification that Selected Improvements Will Provide the N ec 5_311

- - L ———— - —

HEDs

Program Plan Sections 4.3.4, 6.4.2 and 10.0 contain references to a
verification activity which appears to address the NUREG-0737, Supplement 1
requirement that improvements should provide the necessary corrections and
not introduce new HEDs., However, as discussed earlier in the Comparison of
Display and Control Requirements With The Control Room Inventory section of
this report, the verification of corrections process appears to occur prior
to the HED assessment and resolution activities. According to the Program
Plan, the HED corrections will be verified during the scenario walk-throughs
conducted as part of the validation of control room functions (p. 29). In
addition to this apparent contradiction, a detailed methodology and criteria
for verifying HED corrections is not presented in the Program Plan.
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Conclusion

Until the concerns described above can be resolved, NNECO's plans for
verifying HED corrections will not adequately meet the requirements of
NUREG-0737, Supplement 1.

8. Coordination of Control Room Improvements With Changes From QOther

- — —— - ——— e —

Programs Such As the Safety Parameter Display System (SPDS), Operator

Training, Reg. Guide 1.97 Instrumentation, and Upgraded Emergency
Operation Procedures (EOPs)

In the Program Plan, NNECO indicates that an activity which will serve
to integrate NUREG-0737, Supplement 1 initiatives will be the walk-through

verification. NNECO states that "As the core team walks through the speci- -

fic operator tasks, they will record any shortcoming or discrepancy (e.g.,
special training required, control location, lack of computer display, etc.)
as a HED" (p. 43). NNECO further indicates such HEDs could include:

Plant Process Computer/SPDS display additions
Training to enhance operators' cognitive analysis
Requirements for additional or modified staffing
Utilization of Reg. Guide 1.97 instrumentation
Modification of EOPs.

© © ©o 0o o

NNECO points out in the Program Plan that the DCRDR team includes
personnel involved with certain aspects of the Supplement 1 to NUREG-0737
activities including the operations representative involved in the writing
of the upgraded EOPs and the Human Factors specialist involved with the
development of the SPDS. Also, during the assessment and correction phases
of the DCRDR, disciplines involved with other improvement programs are
intended to supplement the Core Review Team in the resolution of these HEDs.

Although the discussion provided in the Program Plan indicates NNECO's
awareness of the need to coordinate the improvement programs and some of the
areas of possible integration, there is a lack of information on certain
aspects of NNECO's coordination functions. NNECO does not identify who is
responsible for the integration of changes among the initiatives or what
mechanism is available to process these changes. Also, it is not entirely
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clear at what level of effort the core team members will be involved in
other improvement programs. The Program Plan notes that the DCRDR Core
Review Team includes an operations representative who is involved in writing
upgraded EOPs and a Human Factors specialist who is involved in SPDS
development. In the description of the DCRDR team members and their respon-
sibilities (Section 3.0 of the Program Plan), these persons and their
responsibilities are not expanded. In addition to these items of informa-
tion described above, a flow or bar chart to display how the DCRDR and other
improvement programs are integrated/interrelated would have been a very
useful inclusion in the Program Plan,

Conclusion

In summary, it is evident from a review of the Program Plan that NNECO
is aware of the need to coordinate the DCROR with other improvement
programs. However, more information relative to the points made above is
needed in order to evaluate the adequacy of this DCRDR activity in meeting
the requirements of NUREG-0737, Supplement 1.

9. Additional Activities and Findings

NNECO's discussion in this section of the Program Plan consists of two
areas: (1) areviewof operational events; and (2) a survey of operations
personnel. However, the operating experience review to be performed under
the scope of NNECO's DCRDR only consists of a survey of the Millstone Unit
No. ? operating personnel. The information obtained from the survey of
operations personnel will be used for the identification of possible HEDs on
this unit in the other review activities. In addition, discrepancies iden-
tified by the Millstone Unit No. 3 DCRDR will be reviewed, where appro-
priate, for potential applicability to Millstone Unit No. 2.

NNECO states in the Program Plan that NU has had a mechanism for the
past four years which provides for an assessment of operational event data
and that a re-review of this data during the DCRDR is unnecessary (p. 21).
In its ongoing review of operational events, the NUSCO Nuclear Safety Engi-
neering (NSE) Department reviews all Licensee Event Reports (LERs) for
Connecticut Yankee in Haddam, Connecticut, and Millstone Unit No. 1 and No.
2 in Waterford, Connecticut. 1In addition, it reviews all Significant
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Operating Experience Reports (SOERs) and Significant Event Reports (SERs)
distributed by the Institute of Nuclear Power Operations (INPO) for applica-
bility to the four nuclear plants involved in the NU system. NSE is com-
prised of a number of personnel with a variety of different engineering
backgrounds including human factors and operations.

A member of the NSE, designated by one of two supervisors, first per-
forms an initial assessment of the operating experience data (i.e., LER,
SER, SOER, etc.) to evaluate the potential significance relative to any of
the NU four nuclear units. If any data is found to be "significant" rela-
tive to some or all of the plants, then an in-depth study is performed and a
detailed report is issued for company distribution. During the screening
process, the need to interface with INPO, other utilities, and vendors
becomes a common occurren.e. Routinely, the licensee interfaces with an
INPO information contact when reviewing SERs and SOERs.

NNECO stated that in l1ight of the ongoing assessment of operational
events, a review of the operational events by the CRDR team was unnecessary.
Although the operating experience review under the scope of the DCRDR will
provide useful data, we suggest that NNECO consider an expansion of the
review and assessment of operational events dating back to commercial opera-
tion of Millstone 2. Although NNECO states that the personnel involved
includes individuals with backgrounds in human factors and operations, this
does not clarify which of these disciplines is involved in the review of
operational events. The fact that NNECO states in the Program Plan that "a
member" of the NSE will perform the initial assessment of operating experi-
ence data suggests that only one person is involved in at least the initial
review of operational events., To ensure that operational experience data is
adequately reviewed and considered for in-depth study, human factors and
operations personnel should be involved.

The intent of NNECO's survey of operating personnel is to make use of
the experience gained during the years of MP2 operation by asking selected
operational staff about the good and bad aspects of the control room. A
self-administered questionnaire approach has been adopted by NNECO. NNECO
states that by this method the operating personnel can be questioned while
still maximizing the use of their time and that of the core team. The
survey will cover the following topics:
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Work Space Layout (Ergonomics) and Environment
Panel Design

Annunciator Warning System

Communications

Displays

Procedures

Staffing

Training

Other areas for operator comment

© ©O © © 0O © © © ©

A sample of NNECO's initial questionnaire is included in Appendix B of
the Program Plan. NNECO is assembling the questionnaire so that each topic
area is sampled completely in item content. NNECO states that suggestions
for improvements in each topic area are solicited. A cover letter will be
included with the questionnaire which serves to (1) explain the purpose; (2)
describe the questionnaire and provides instruction; (3) convey what will be
done with the results; and (4) request biographical information.

NNECO states that the questionnaire will be given to selected
operations personnel of the Millstone Unit No. 2 Operations Department. At
the time of distribution the recipients will receive a briefing by the
Operations Supervisor and/or a CRDR core team member. The briefing will
emphasize the elements discussed in the cover letter.

NNECO states that after the questionnaires have been completed,
responses will be summarized for further evaluation. NNECO anticipates that
both positive and negative features will be identified by the respondents.
Positive responses will be recorded and retained for consideration in subse-
quent review processes (e.g., as possible recommendations for corrective
action to HED's). Negative responses will be investigated further by the
control room design survey and the task analysis reviews.

NNECO states that interviews may be conducted depending upon the
answers received by the questionnaire and that the purpose of any interviews
will be to clarify any unclear information obtained by the questionnaire and
to ensure that all important areas have been addressed. The interviews will
be performed by selected members of the core team,
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Conclusions

In summary, the operating experience review as proposed in the Program
Plan should provide valuable data for the remainder of the DCRDR. NNECO may
be able to improve its review of operating experience by (1) expanding its
review of operational events to include those events occurring earlier than
four years ago at Millstone 2; (2) ensuring that it involves human factors
and operations personnel as a team which reviews the operational events;
(3) distributing the questionnaire to 50% of the operators from all shifts;
(4) ensuring candid and complete responses by conducting the operator inter-
views with trained interviewers who are not members of the licensee's
organization and who will protect the respondent's anonymity; and
(5) including questions regarding the plant computer system (Appendix B of
the Program Plan),

CONCLUSIONS

The Northeast Nuclear Energy Company Program Plan demonstrates the
licensee's intent to comply with the requirements of Supplement 1 to NUREG-
0737. However, the Program Plan does not reflect the level of understanding
necessary to successfully complete all the DCRDR activities and meet the
requirements of NUREG-0737, Supplement 1. A number of activities do not
appear to have an adequate methodology, such as HED assessment. Other
activities, such as the selection of design improvements, are not adequately
or completely described in the Program Plan. In order to obtain the
information needed to fully review NNECO's DCRDR plans, to provide NNECO
with timely feedback on its DCRDR, and to ensure NNECO is proceeding with a
satisfactory DCRDR, we recommend that an in-progress audit be conducted at
Millstone 2. Below is a list of topics we suggest be covered during an in-
progress audit.

Suggested Agenda

1 Qualifications and Structure of the DCRDR Team

- The need for a Nuclear Engineer on the Core Review Team or in
the Support Group.
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The identity of the Consultants on Core Review Team (names,
numbers, specialties, qualifications).

A more definitive description of the levels of effort for all
DCRDR participants.

The identity and qualifications of the person(s) who will
give final approval for HED resolutions.

Function and Task Analysis

The event scenarios covered by CEOG EPGs.

The personnel (and their qualifications) involved in identi-
fying and analyzing deviations from the CEOG EPGs.

Identification of the methodology for the plant-specific
requirements, including: tasks, information and control
requirements, and the characteristics of needed controls and
instrumentation.

Where/how are information and control requirements recorded
on Task Data Forms and the required characteristics of needed
instruments and controls recorded on the supplemental forms.

The identification of instrument and control "Plant I.D." and
"Location" in the Task Data Forms relative to the identifica-
tion of information and control requirements and required
characteristics of needed instruments and controls.

Comparison of Display and Control Requirements with Control Room
Inventory.

The adequacy, inadequacy of the comparison or verification
activity relative to the task analysis.
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- The comprehensiveness of the scenarios selected in the
validation walk-throughs for exercising all emergency-related
instruments and controls.

- The data collection and evaluation approach in the validation
activity.

Control Room Survey

- The nature and use of the "other guidelines" and its effect
upon the use of NUREG-0700.

- The personnel involved in performing and supervising the
checklists,

- The meaning of the word "classification" in reference to
documenting core team member opinions.

- The means for addressing all dynamic criteria in NUREG-0700
(and other guidelines?)

HED Assessment

- The methodology and criteria for assigning HEDs to the four
HED categories.

- The structure and content of the four categories.

- The nature of the questions comprising the triage assessment
phase.

- The criteria used to base the answers to the questions in the
triage assessment phase,

- The functional meanings attached to each of the possible
significance ratings.
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- The plans to begin the HED assessment and resolution activity
prior to completion of the task analysis.

Selection of Design Improvements
- The criteria and methodology.

- The criteria used by NU management to base its decision for
approval of selected improvements.

Verification That Improvements Provide the Necessary Corrections
and Do Not Intiroduce New HEDs.

- The performance of this activity during the validation
scenario walk-throughs and prior to the HED assessment and
resolution activities.

- The detailed methodology and criteria.

Coordination of the DCROR With Other Improvement Programs

- The identity of the person(s) responsible for the
coordination function and the mechanism by which the function
can be carried out.

- The nature and level of the effort of the core team members

Operating Experience Review

- The percentage of operators receiving questionnaires.

- The interviewers' qualifications and affiliations.

- The questionnaire respondents' anonymity.
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APPENDIX A

TRIAGE ASSESSHENT METHCDOLOGY

rior to the formal significance evalugtion
nd correction, every HED will be rev
r the following.

Is the HED truly a deficiency?

2.\ Is the HED in the process of resolu-
tion with an existing desi change?

3. the HED a logical candfidate for
maAnagement resolution? €.B.»
treining/procedures/PC splay)

4. 1Is e HED part of a rger, dupli-

or generic HED?

Is the HED resolution obviou
minor for change to both t

and assemsgment?
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