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June 17,1992

Docket No. 52-001
i

Mr. Patrick W. Marriott, Manager |
Licensing & Consulting Services '

GE Nuclear Energy !

175 Curtner Avenue
San Jose, California 95125

Dear Mr. Marriott:

SUBJECT: CCNflRMATORY ITEMS IDENilflED IN THE f!NAL SAFETY EVALVATION REPORT ,

(FSER) FOR CHAPTER 18, HUMAN FACTORS ENGINEERING
;

The staff is developing the FSER for Chapter 18 of the GE Nuclear Energy (GE)
Advanced Boiling Water Reactor Standard Safety Analysis Report (SSAR). We i

have identified 18 issues where the staff and GE have reached tentative
agreement. for these items, an amendment to the SSAR or a revised ITAAC/DAC
is. required to complete closure.

Enclosed for your information is a summary of these 18 confirmatory items. U

Please contact us as soon as possible should you have a different assessment |
of these issues.

,

Sincerely,

Or'chal Shed nu-
Son Q. Ninh, Project Engineer
Standardization Project Directorate
Associate Directorate for Advanced Reactors

and License Renewal :
Office of Nuclear Reactor Regulation

Enclosure:
As stated

cc w/ enclosure:
See next page
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Mr. Patrick W. Harriott Docket No. 52-001
General Electric Company

ec: Mr. Robert Mitchell
General Electric Company
175 Curtner Avenue
San Jose, California 95114

Mr. L. Gifford, Program Manager
Regulatory Programs
GE Nuclear Energy
12300 Twinbrook Parkway
Suite 315
Rockville, Maryland 20852 -

Director, Criteria & Standards Division
Office of Radiation Programs *

V. S. Environmental Protection Agency
401 M Street, S.W.
Washington, D.C. 20460

Mr. Daniel F, Giessing
U. S. Department of Erergy
NE-42
Washington, D.C. 20585

Marcus A. Rowden, Esq.
Fried, Frank, Harris, Shriver & Jacobson
1001 Pennsylvania Avenue, N.W.
Suite 800
Washington, D.C. 20004

Jay M. Gutierrez, Esq.
~

Neuman & Holtzinger, P.C.
1615 L Street, N.W.
Suite 1000
Washington, D.C. 20036
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the standard features were not specifically addressed in the tests; instead,
the entire design as a package was evaluated. Thus it is possible that the
same set of standard features (as defined in the SSAR) could be improperly
designed and/or poorly integrated to result in an unacceptable design. The
validation tests provide proof of concept; i.e., that the specified standard
feature can be integrated into an acceptable design. However, since the SSAR
level of detail is considerably less than that tested, the standard features
are scoping in nature and their implementation in any ABWR implementation must
be validated for the detailed design and implementation developed by the COL
applicant as required under Element 8 of the HfE Program Review Model.

Since Element 8 is specified in general terms, the general issue of validation i
'of the detailed design of the standard features is identified as a COL

applicant action item to be addressed in the HfE Issue Tracking System.
Therefore, the staff considers DSER items 18.02 and 18.06 resolved pending
receipt of the amended SSAR which incorporates the february 1992 submittal.
This is a confirmatory item.

1[LJ8: Standardized feature tand Prototype Evalua_tiga

Issue: The DSER states additional detailed information is necessary which
precisely indicates which aspects of the CR design are part of the
standardized design and which are unique to a referencing applicant's
implementation consistent with accepted human factors principles and practices
and the requirements of 10 CFR Part S2. The staff believes development of a
fully functional CR prototype of the standard design is appropriate in order
to demonstrate acceptable human performance. Thus, there are several parts to
this issue: (a) the aspects of the CR which are part of the standardized'
design, (b) the level of detail with which the standard features are
described, and (c) the use of a prototype.

Proposed Resolutfon: Close upon staff receipt of a description by GE of the
studies performed in support of the design features contained in the SSAPs.

Evaluatfon: This issue was addressed in the DSER issues Responses letter
dated February 18, 1992, and in the revised standard feature description
provided in the SSAR. SSAR Section 18.4 provides a description of the
standard features which is revised from the list in the original SSAR reviewed
for the OSER. Based upon the DSER issues, the feature-by-feature evaluation
and subsequent discussions with GE, the description of the standard features
was modified to a level of detail supported by the design and evaluation
efforts discussed with respect to issue 18.06 above. With regard to sub issue
(c), the use of a prototype in design and evaluation is addressed as part of
the Design process discussed in Section 4.7. Therefore the staf f considers
OSER item 18.08 resolved pending receipt of the amended SSAR incorporating the
agreed upon information. This is a confirmatory item.

18.09: Onerator Wod;1 gad

Issue: This issue addresses the workload-based rationale for allocation of
function offered by GE. The DSER states that GE has not indicated "how
workload was defined / measured (in the context of allocation of function) or
what constitutes an appropriate operator workload level" (p. 16). The DSER
further states that "It is unclear how validating allocation of function

- - . . . . - - - . -, - -._- - . .- - . . . - - . . . -
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' decisions by a referencing app.icant at this late point in the design process
could result in a stanMardized design" (p. 16). Thus, there are three aspects
to this issue: (a) workload definition for allocation of function studies, (b) '

the determination of satisf actory workload, and (c) implications for post
certification evaluations which require modification to certified aspects to
the design, in this case allocation of function.

Proposed Resolution: Llose upon NRC receipt of : description by GE of the
studies performed in support of the design features contained in the SSAR.

Evaluatfon: This issue was addressed in the DSER lssues Responses letter
dated February 18, 1992. Sub issues (a) and (b) are addressed in the !

Evaluation section of issue 18.06 above. With respect to sub issue (c), the '

specification of workload evaluations during post-certification will be
addressed in the discussion of the Design Process in Section 4.7. Therefore

~

the staff considers DSER item 18.09 resolved pending receipt of the amended
SSAR incorporating the February 1992 letter. This is a confirmatory item.

18.JJJ _ Tests. Evaluttions. Studies to Sypp_grt Dejian Approaches

issue: The DSER states that information on tests, evaluations, and trade
studies performed to support the selection of design approcches, e.g., the use
of touch screen interfaces is needed.

Proposed Resolutfon: Close upon staff receipt of a description by GE of the
studies performed in support of the design features contained in the SSAR.

Evaluatfon: The discussion under the Evaluation of issue 18.06 satisf actorily
addresses this issue for the level of detail provided, it should be noted
that, following discussions with GE, several design details were eliminated
from specification as standard features, e.g., the use of touch screen i

interfaces. Those that remain are those supported by the test program.
Therefore the staff considers DSER item 18.11 resolved pending receipt of the

3

amended SSAR. This is a confirmatory item. .

Issue 18.12: Ahguacy of HSIjlesion_ Requirements

issue: The DSER states that-in the absence of a systems analysis and
test / evaluation results, there is no basis to evaluate the reasonableness and
adequacy of the HS1 design requirements from a top-down (or bottom-up]
perspective.

' Proposed Resolutfon: Close upon staff receipt of a description by GE of the
studies performed in support of the design features contained in the SSAR.

Evaluation: The discussion under the evaluation of issue 18.06 which includes
a description of_HS! testing by GE satisfactorily addresses this issue for the
level of detail provided. Therefore, the staff considers DSER item 18.12
resolved'pending receipt of the amended SSAR. This is a confirmatory item.

18.23: Inventory

__
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4.3.3 Findings

The staff concludes that GE has developed an acceptable minimum set of
displays, controls, and alarms, required to mitigate transients and accidents
associated with the GE ABWR EPGs and the ABWR PRA sensitivity study pending
the incorporation of the descriptions for each of the comments in section
4.3.2.2.2, above, into the appropriate section of the SSAR. Therefore, DSER
issue 18.26 is resolved and the minimum inventory of displays, controls, and
alarms is considered adequate, pending receipt of the amended SSAR. The staff
consider; this a confirmatory item,

in addition, several specific issues were addressed as COL action items to be
incorporated into the HfE lssue Tracking System:

Review inventory against the results of the detailed task analyses _
*

Update of important human actions from PRA after PRA/HRA is*

completed

Ensure alarming of E0P entry conditions*

_

<

\

\
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1ssue: The DSER states that the staf f concluded that before the review of
Chapter 18 of the ADWR SSAR can be completed, additional information is needed
(i.e., tests, evaluations and results) which will support GE's position and
rationale on the RSS design for the ABWR. This information should address how
human performance is effected when operators are required to use mixed control
and display technologies (i.e., digital and analog) during emergency plant
operations."

Proposed Resolutfon: This issue was considered a Design and Process
Implementation Plan issue since the detailed design of the RSS is a COL
applicant responsibility.

Evaluation: GE indicated that the RSS will not errploy digital technology in -

order to maintain diversity from the CR. An assessment of the mix of analog
and digital technologies in the plant as a whole will be included in the post-
certification test activities conducted by the COL applicant as part of the t

verification and validation element. The staff notes that independence (i.e.,
isolation and separation) and diversity are needed for the RSS. The approach
to RSS design shall be evaluated by the COL applicant as required by the Hif
Program Review Model. This item will be incorporated into the HfE issue
Tracking System for consideration by the COL applicant in the design, and
therefore, is resolved pending receipt of an amended SSAR. This is a
confirmatory item.

.

.a
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DKfLillutta 07: ABWfLljuman Faglors Progtam_ flan
_

1ssue: The DSER states that Section 18.3 provides an outline for systems
analysis and HS1 design. However, since the GE ABWR human factors program
plan (HfPP) is not provided or referenced, little detail is provided about
actual analysis steps and procedures, and no results are provided. Additional
detailed information about these analyses and design issues are necessary
before the staff can complete its review of Chapter 18 of the ABWR SSAR.

Evaluation: The Design and Implementation Process described in the SSAR and
in the ITAAC/DAC document adequately addresses the HfPP and the types of
analyses to be performed. Therefore the staff considers DSER 1ssue 18.07
resolved pending receipt of the final ITAAC/DAC. This is a confirmatory item.

.

HW

b

i... . . . . . . . . . i
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11149_18.10: Dalailed Talk Analysti

Jssue: The DSIR states that detailed task analysis which should cover the
full range of normal and off-normal plant operations, have not yet been
performed. GE indicated that they will be performed as part 6f
hardware / software procurement and design implementation activities.

Eva7uation: The design commitment, ITAAC, and general criteria for task
analysis described by GE in the ITAAC/DAC document for HfE Element 0 and in
the Tier 2 SSAR description adequately address detailed task analyses, i

Therefore the staff considerc DSER issue 18.10 resolved pending receipt of the
final ITAAC/DAC. This is a confirmatory item.

_

. , , , , . . . , , , , , , , , ,
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Q1erly limited _gups of HFE studsid11gMan__

1111te 18.13: HELDelign_Begylttments for Cathode Ray Tu}e_LCRLl. Flat Panel
and.Linge_ Screen DBphn

Issue: The DSER states that additional detailed information on the ABWR HS1
design requirements for control station Chi, flat panel and large screen
displays is necessary.

Eva?uatfon: The design commitment, ITAAC, and general criteria for HS1 design
described in the ITAAC/DAC document for HFE Element E and in the Tier 2 SSAR ,

description adequately address the detailed design of the HSI. Therefore the i

staff considers DSER lssue 18.13 resolved pending receipt of the final I
ITAAC/DAC. This is a confirmatory item.

-.

Issue 18 15: CRT_displavinformation

Issue: The DSER states that no details of the CRT displays are provided to
permit visualization of the actual information available to the operator.
This information about the ABWR CRT displays is necessary in order for the
staff to complete its review.

Evaluatfon: The design commitment, ITAAC, and general criteria for HS1 design
described in the ITAAC/DAC document for HFE Element E and in the Tier 2 SSAR
description adequately address the detailed design of the HS!. Therefore the
staff censiders DSER issue 18.15 resolved pending receipt of the final
ITAAC/DAC. This is a confirmatory item.

,

111ge_18.17: Alarm Suppression Critsria. Alarm Pointi

Issue: The DSER states that with regard to the criteria used as a basis for
suppression of alarms, the SSAR states that the " limit number of alarm points
which operators can simultaneously recognize is limited to (nominally) 10."
No rationale is provided for this value, nor is its impact on the alarm system ~

design clear. Additional detailed information about the ABWR alarm suppres-
sion criteria and rationale used to determine the limit number of alarm points
which operators can simultaneously recognize is necessary before the staff can
complete its review.

'
Evaluatfon: The design commitment, ITAAC, and general criteria for HS1 design
described in the ITAAC/DAC document for HFE Element E and in the Tier 2 SSAR ,

description adequately address the detailed design of the HSI. Therefore the '

*staff considers DSER issue 18.17 resolved pending receipt of the final
ITAAC/DAC. This is a confirmatory item. '

.. . . . . .
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111M9__ R Zlt Prondure_ Developm_gni

Issue: The DSER states that there are system level operating procedures that
were developed concurrent with the development of the ABWR systems design.
These procedures and the associated task analyses upon which the HS1 interface
requirements are based are not included in the References Section 18.6, thus,
they could not be evaluated, for the ABWR design certification, the staff
expects GE to provide detailed program descriptions for the development of
standardized plant procedures and standardized plant personnel training
materials. Further, the vendor is expected to develop integrated operating
procedures (10Ps) which reflect the full level of detati consistent with and
included as part of the final plant design. In addition, procedural develop-
ment guidelines (e.g., procedure writer's guide, verification and validation
guidelines, and generic technical guidelines) should be developed by GE with
sufficient deta11 to ensure that impicmentation of the processes and criteria
delineated in these guidelines by the purchaser of the ABWR, when making
procedure revisions, will preserve the human factors insights that are part of
the vendor developed procedures and-the overall ABWR design.

,

Evaluation: The development of detailed procedures and training materials was -

determined.by the staff to be beyond the scope of the ABWR certification and
are the responsibility of the referencing COL applicant under 10 CFR Part 50
The design commitment, ITAAC, and general criteria for HSI design described in !

the ITAAC/DAC document for Hft Element F and in the Tier 2 SSAR description
adequately address procedure development criteria. Therefore the staff
considers DSER issue 18.21 resolved pending receipt of the final ITAAC/DAC.
This is a confirmatory item.

<

!
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155Ve...lBAi: Qp1CAtor-WorkloMLJnalysis

Issue: The DSER states that GE stated that tests and analyses will be
conducted to ensure that the design implementation provides an appropriate
workload. It is not clear to the staff what analyses have been performed in
support of the design and development of the ABWR and what tests and analyses
are yet to be done.

Evaluatfon: These V&V analyses conducted by the COL applicant as part of
element G of the HfE ITAAC/DAC described in table 3.6 of the ITAAC/DAC
document specifically address this issue and it is considered r- 'ived pending
receipt of the final llAAC. This is a confirmatory item.

Issue 18.06: Tests and Analysis to typport Dei.igrtimplementation
-

Issue: The DSER states that additional detailed information about the meth-
~

c criteria, and results of analyses performed which support the level and
t ,, , of staffing, automation and function allocation to achieve the gosis of
safe and reliable performance of the operating crew and overall system is
necessary. Also discussed is the fact that the design bases stated in Section
18.2 of Chapter 18 of the ABWR SSAR would be more appropriate as design
requirements if they had been derived and justified on the basis of the
systems analysis. The staff considers it more appropriate to develop design
bases which are stated in terms that would help achieve the primary goal of '

developing interfaces (and a system) which makes possible safe, efficient, and
reliable operator performance. The bases could be described in " operator-cen-
tered" terms which can objectively be linked with achieving the design goals
and serve as criteria for test and evaluation activities. There are two
aspects of this issue to consider: (a) the analyses conducted to date, and
(b) the analyses that will be done in the future.

'

Evaluatfon: The V&V analyses conducted by the COL applicant as part of
Element G of the life ITAAC/DAC described in table 3.6 of the ITAAC/DAC
document specifically address this issue and it is considered resolved pending 4

,.

- receipt of the final ITAAC/DAC. This is a confirmatory item.

Lssue 18.08: CR Prototyp3

Issue: The DSER states that the staff believes development of a fully
functional control room prototype of the standard design is appropriate in
order to demonstrate acceptable human performance.

'

Evaluation: These V&V analyses conducted by the COL applicant as part of
element G of the HFE ITAAC/DAC described in table 3.6 of the ITAAC/DAC i
document specifically requires prototype evaluation and this issue is,
therefore, considered resolved pending receipt of the final ITAAC/DAC. This |is a confirmatory item, j

..
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I 18.18: Safety Paramettr_Qispl_ay Svilem_Qgston Segag ;

1ssue: The DSER states that at the present stat- of design, it could not be
.

determined whether the ABWR SPDS meets all the NRC SPDS design criteria stated j
in NUREG-0737, Supplement 1. However, the SPDS function and the list of ;,

critical parameters as described in SSAR Section 18.4.6 did not include
parameters that would provide operators with information about radioactivity
control should there be a release of radioactive materials. The SSAR further
states that the referencing applicant may provide a radioactivity release
control information display. The staff finds that the GE approach to treeting
NRC requirements for the SPDS function were not sufficient. ,

- Proposed Resolution: This issue was to be closed as part of the process
review, however since it is part of the standard feature list, it will be
reviewed here.

Evaluatfon: See discussion of Standard feature N below.
,

Paragraph 4.ld - GE's DSER response to item 4.ld in Table 3.b-1 states !

that the selection of information for inclusion in the SPDS is based on
the current BWR Owner's Group EPGs rather than the ABWR EPGs. GE stated
that this would be corrected to specifically address the ABWR EPGs.
However, yet this correction has nut yet been made to the SSAR. This is
a confirmatory item.

,

, . . - , - o ,,,.,,--,,# -.-nx- - ..n-u.y-.,, ..v..-.-,,,-,,v-,---w.y y . - , ,,r.-. , - m,. ,-...y,- ,~.m.v-- ,------e - .-, .--e,-s .,-


