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Docket Nos.:

Mr. Norman W. Curtis

Vice President

Engineering and Construction - Nuclear
Pennsylvania Power & Light Company

2 North Ninth Street

Allentown, Pennsylvania 18101

Dear Mr. Curtis:

SUBJECT: HUMAN FACTORS ENGINEERING DETAILED CONTROL ROOM DESIGN REVIEW
(DCRDR) SAFETY EVALUATION REPORT FOR THE SUSQUEHANNA STEAM

ELECTRIC STATION (SSES) UNITS 1 AND 2

Enclosed is a copy of the NRC staff draft Safety Evaluation Report pre-
Timinarily evaluating the DCRDR being conducted by the Pennsylvania Power

and Light Company (PP&L) for the SSES Units 1 and 2. The NRC staff evaluation
has been based on, 1) reviews of PP&L's DCRDR Program Plan and Summary Report
by the NRC staff and its consultant, 2) the results of the March 12, 1984,
meeting with PP&L, 3) review of PP&L's DCRDR task analysis methodology sub-
mitted on May 16, 1984, and 4) a pre-implementation audit conducted at the
SSES site in October 1984, Also enclosed is a copy of the Technical Evaluation
Report (TER) prepared by Science Applications International Corporation (SAIC)
reviewed and concurred in by the NRC staff. The TER provides a more detailed
description of the findings and the NRC staff basis.

If you have any questions please contact M. Campagnone at 301-492-7235. The
NRC staff understands that PP&L is prepared to respond to these concerns by
March 1985. We encourage your timely response in order that the License
Condition requirements pertaining to Task I.D. Item I.D.1 may be completed.

Sincerely,

Qririnal signed by

‘ ' A. Schwencer, Chief
Licensing Branch No.2
Division of Licensing
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HUMAN FACTORS ENGINEERING
DETAILED CONTROL ROOM DESIGN REVIEW
SAFETY EVALUATION REPORT
FOR
SUSQUEHANNA STEAM ELECTRIC STATION, UNITS 1 AND 2

POSITION

Item I.D.1, "Control Room Design Reviews," of Task 1.D., "Control Room
Design," of the Nuclear Regulatory Commission (NRC) Action Plan NUREG-0660
(Ref. 1) developed as a result of the TMI-2 accident states that operating
licensees and applicants for operating licenses will be required to perform a
Detailed Control Room Design Review (DCRDR) to identify and correct design
discrepancies. The objective, as stated in NUREG-0660, is to improve the
ability of nuclear power plant control room operators to prevent or cope
with accidents if they occur by improving the information provided to them.
Supplement 1 to NUREG-0737 (Ref. 2), confirmed and clarified the DCRDR
requirement in NUREG-0660. As a result of Supplement 1 to NUREG-0737, each
applicant or licensee is required to conduct their DCRDR on a schedule

negotiated with NRC.

NUREG-0700 (Ref. 3) describes four phases of the DCRDR to @e performed by the

applicant and licensee. The phases are:

Planning
Review

Assessment and Implementation, and

E-) w N -
. . . .

Reporting
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Criteria for evaluating each phase are contained in Section 18.1, Rev. 0 and

Appendix A to ‘Section 18.1, ReQ. 0 of the Standard Review Plan.

As a requiremént of Supplement 1 to NUREG-0737, the applicants and licensees

are required to submit a program plan that describes how the following

elements of the DCRDR will be accomplished:

1.

Establishment of a qualified multidisciplinary review team.

Function and task analyses to identify control room operator taské
and information and control requirements during emergency
operations.

A comparison of display and control requirements with a control

room inventory.

A control room survey to identify deviations from accepted human

factors principles.

Assessment of human engineering discrepancies (HEDs) to determine

which HEDs are significant and should be corrected.

Selection of design improvements.
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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 changes from other
programs such as 'SPDS, operator‘training, Reg. Guide 1.97 |
instrumentation, and upgraded emergency operating procedures.

The NRC requires each applicant and licensee to submit a summary report at
the end of the DCRDR. The report should describe the proposed control room
chaﬁges, implementation schedules, and provide justification for leaving

safety significant HEDs uncorrected or partially corrected.

The NRC will evaluate the organization, process, and results of each DCRDR.

The evaluation of the applicant's and Ticensee's DCRDR efforts will consist

of the following, as described in NUREG-0800 (Ref. 4).

1. An evaluation of the program plan report submitted by the

licensee/applicant.

2. A v%sit to some of the plant sites to audit the progress of the

DCRDR programs.

- 3. An evaluation of the licensee/applicant DCRDR summary report.
\
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4. A possible pre-implementation audit.
5. The preparation of a Safety Evaluation Report (SER) that will

present the results of the NRC evaluation.

Significant HEDs should be corrected. Iﬁprovements which can be accomplished

with an enhancement program should be done promptly.

DISCUSSION

Pennsylvania Power and Light Company (PP&L) submitted a Program Plan (Ref. 5)
for conducting a DCRDR at the Susquehanna Steam Electric Station, quts 1 and 2
(Susquehanna 1 and 2) to the NRC on June 3, 1982. Staff comments on the
Program Plan were forwarded to the licensee on July 15,:1983. (Ref 6),

The Summary Report for Susquehanna 1 and 2 was submitted and docketed

November 16, 1983 (Ref. 7). Staff review of the report resulted in a meeting
with the 1icensee in Bethesda (March 12, 1984) and an on-site pre-implementation
audit (October 1 - 4, 1984) to gather further information. PP&L's DCRDR for
Susquehanna 1 & 2 has been evaluated based on information provided in the
Program Plan, Summary Report, a response to request for information dated

May 16, 1984 (Ref. 8) and during the pre-implementation audit. The
organization, process, and results of the Susquehanna DCRDR were compared

with the requirements of Supplement 1 to NUREG-0737 and guidance contained in
NUREG-0700 and Section 18.1, Rev. O and Appendix A to Section 18.1, Rev. 0 of

the Standard Review Plan. Consultants from Science Applications-
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International Corporation (SAIC) assisted the staff in the evaluation.
Results of the evaluation are provided in the attached Technical.Evaluation

Report.

CONCLUSION _

Pennsylvania Power and.ﬁight Company has demonstrated a commitment toward
meeting tﬁe requirements of Supplement'l to NUREG-0737. The following is a
Summary of the staff's comments on PP&L's comp]iance‘with each of the nine

DCRDR review requirements.

1. Establishment of a qualified multidisciplinary team

NRC has determined that PP8L established a qualified multidisciplinary
review team that conforms to the guidance of NUREG-0700, Subsection

2 and 3, and to the requirement of Supplement 1 to NUREG-0737

Section 5.1. b (i).

2. Use of fuﬁétion and task analyses to identify control room operator

tasks and information and control requirements.

Based on the review of the Summary Report and the findings of the
pre-implementation audit, the 'staff reached the following conclusions: <
(a) The scope of the function and task ana]ysis was limited and did not

meet the intent of the requirement as specified in Supplement 1 to

NUREG-0737 Section 5.1.b. (ii).

‘
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(b) The task analysis methodology utilized did not sufficiently
identify the information and control requirements associated with
operator tasks as required by Supplement 1 to NUREG-0737, Section
5.1.b(i1), and as recommended in NUREG-0700, paragraph 3.4.2.4.

In order to meet the above requirements, it is suggested that PP&L
perform the function and task analyses using the BWR owners group EPG,

Revision 3, supp]em;nted by plant-specific information to identify the

needed and not the existing displays and controls. In a meeting with

the BWR Owners Group, May 4, 1984, (Ref. 9) it was agreed that Revision 3
of the EPG provides a satisfactory functional basis and high level

generic information and control needs.

A comparison of the display and control requirementé with a control room

inventory to identify missing displays and controls
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The Summary Report and the pre-implementation audit review indicate,
because of the inadequate function and task analysis, that the Control
Room Inventory does not satisfy the requirement of Supplement 1 to

NUREG-0737 Section 5.1.b (iii).

Control room survey

PP&L used checklists developed from NUREG/CR-1580 Ref (10) and

NUREG-0700. Any differences or discrepancies between NUREG/CR-1580 and
NUREG-0700 guidelines were noted and supplemental checklists were

developed. Approximately 468 human engineering discrepancies were

-
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identified. The control room survey which included the remote shutdown
panei conforms to the guidance provided in Section 3.6 in NUREG-0700 and
satisfies the requirement of Supplement 1 to NUREG-0737,

Section 5.1.b(div).

Assessment of human engineering discrepancies

PP&L assessment methodology was found tb be satisfactory. The HED
assessment process, recommended in Appendix A to SRP Section 18.1, was
used and it conforms to the guidance provided in Section 4.2 of
NUREG-0700 and satisfies the requirement of Supp]eéent 1 to NUREG-0737

Section 5.1.c.

Selection of design improvements

The PP&L Summary Report does not describe the process of selecting
design improvements. In the March 12, 1984 meeting in Bethesda, PP&L
described the existing process which is utilized to select design
imérovements. The staff found the process satisfactory and it meets the

requirement of Supplement 1 to NUREG-0737 Section 5.1.c.
Thé licensee is required to provide further information regarding

specific design improvements not yet determined along with a schedule

for implementation.

* .
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Verification that selected design improvements will provide the necessary

correction: : -

The PP&L Summary Report contains no information describing how design
improvements will be verified. In the March 12, 1984 meeting in
Bethesda, PP&L explained that the design improvements are tested on the
simulator, thus the process satisfies the requirement of Supplement 1 to

NUREG-0737, Section 5.1.d.

Verification that improvements will not introduce new HEDs.

The PP&L Summary Report does not provide a procedure for this
verification. In the March 12, 1984 meeting in Bethesda, PP&L stated
that the design improvements are tested on the simulator to assure that

improvements did not introduce new HEDs. The process satisfies the

“requirement of Supplement 1 to NUREG-0737, Section 5.1.d.

Coordination of control room improvements with changes from other

programs.
The PP&L Summary Report does not contain any description as to how and

when the coordination of the DCRDR with other programs will be
accomplished. In their letter of April 15, 1983 (Ref. 10), PP&L
addressed this requirement. The review of this integration indicates
that PP&L will be able to meet the requirement of Supplement 1 to
NUREG-0737, Section 5.1.d.
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In conclusion, Pennsylvania Power and Light Company should meet all the
requirements of Supplement 1 to NUREG-0737 following the submittal and
review by the NRC of the following:

1 - Results of the function and task analysis.

2 - Comparison of the display and control requirements with a control

room inventory to identify missing displays and controls.

3 - Assessment of any HEDs resulting from the above process, selection
of design improvements to correct the resulting HEDs and
verification that the improvements will providé the necessary

correction without introducing new HEDs.

. 4 - Results of the evaluation and proposed corrective action for HEDs

not yet resolved (See TER, Analysis of Proposed Design Changes).
5 - A schedule for the implementation of design improvements and a

schedule for integration of DCRDR results with other improvement

programs,
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