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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON. O C 20668

Apierd 2, 1992

MEMORKNDIM 101 Robert C. Pierson, Director
Advanced Reactors Project Directorate
Livision of Advancad Reactors

FROM: Soott Newberry, Chief
Instrmentation and Contrel Systams Hranch
Division of Systems Technology

SUBTECT: SICH OMMENTS ON THE GE ABWR DRAT ITAACS

Enclosed is a set of comments on the draft ITAACs that are being developed on
16C topics, We request that these comments be forwarded to GE for their
considerution in the cngoun develooment of the ITAAs. We have had several
telephone conversations and meetings with GE on these topics and expect
several more kefore complete resolution of these lssues. Becaur: the
resolution of these issues will be documented in the final ITAACS we do not
a formal response from GE to this set of coments, As CE provides

tional I'TAACs for IRC review, we expect that we will have additional
coments. The impact on review schedules as o result of CF's sulmittal
schelule has been discussed with GU and is docuamented (n the GE/NRC monthly
meeting minutes., If you have any questions, please call Jim Stewart (304-
2824). These carments do not ccitain any GE proprietary information.

D e/

Smtt Nesterry, Chief
Instrumentation and Con Systems Branch
Division of Systems Technology

Enclosure: SICE ITAAC Comments

ce! w/enclosure:
A. Thadani
C. Poslusney
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The third place (probably many places) would include the development

; , For example, thuis may include breadboarding, testing specific
cumponents and testing different woftware languages to implement the neutron
monitaring algorithms. We do not believe that this type of prototyping needs
to be described in the ITAACS.

The fourth point could be either the prototype development and testing blocks
identified on the scroll or the point identified on the scroll as "perform
hardware/software integration testing" (bloack 54 on the scroll). The staff
expects that this is an appropriate point tc audit and will be used as part of
our safety determination ard, therefore, needs to be includad in the ITAACS.
The staff is flexible on whether this goes into system or genaric ITAAC. The
items that should ke included include: the development of the tast and
evaluation procedures as the design camitment, inspections to verify that the
procedures are being used carrectly as the inspection activity, and the
completion of the testing, documentation of the resulis, and the feadback of
the results to the dosign process as the acceptance criteria. We believe that
this confirmation point would serve two primary purposes The first would be
a verification that the design provers is being implemented as oertified and
that the previous reguirements have been met. The second would be to
establish the more detailed acceptance criteria for the step described below.
We believe that this step should bave, ag a minimm, one full channel of the
810 using hardware and software similar to the intended final product.

The fifth point (not usually referred to as prototype) would be a final
factory acosptance test (block 64 on the scroll). We belimsve that this should
be in the IJAAC and should e similar to the step above except that the test
will be with the final software and hardware which is to bo irstalled in the
plant and would include all channels, 'The acceptance critaria could ke
rimilar to the gereral criteria.

The last po.nt {also not prototype) is the finmal inspection (block 73 on the
scroll) prior to fuel load as installed in the plant. This will be in the
ITAZC. We consider that this is part of the original construction ITAAC
intent and is not & nev suggestion. The acceptance criteria would be a
saccessful domonstration that all the arigimal criteria in the design
certification have bran met.

Comyranis on the GENERIC SOFIWARE [TAAC:

In general, we are not distinguishing between the design acceptance criteria
and the original confirmmatory inspection criteria.

In referring to itam 1 of the generic software ITAAC|!/17/92), the plans
themselves shouls be included as part of an early hold/conformance point
described in the scroll. 'The description of the SMP and V&V plans should be
expanded similar to the OMP that we have previously discussed.

Urder item 1 add Software Safety Analysic Plan, Timing anmalysis, and
Hardware/Software Integration Plan. Add “satety" to the list of attributes
for the acceptance criteria.
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For item 2, add Sottware dosign safety/hazard analysis.
Delete item mmber three referring down to tier two.

The plans should specifically dascribe a method for maintaining testing
statistics (metrice) for later use.

In general, the approximate “level of detail" for all of the topics should be
equivalent to the configuration managenent plan.

In addition to the items mentioncd above we believe that it will be necessary
to describe the selection process for the software design methodology. The
criteria tor select‘on nf a formal method, object oriented design or
particular languages should be described in the ITAAC. This section may be a
place for including the requirement that the design method and the tools to be
used are prover technology. If formai methods are to be used, the symbol

def initions, syntay, samantics, objects, etc must be documernted and
specifically included (perhaps by reference) in all of the design and
configuration control documents.

ADDITIONAL COMMENTS

We have received additional comments on the contiguration management plan from
our contractors and other NRC staff members. We believe that the following
items ahould be added to the OMP part of the software ITAAC, The comants are
referanced to the version that was subnitted by GF on Jamnuary 17, 1992.

Itam 2 of the OMF should use the definition- of IEEE 1042-1987, section 2.1.3
for executable/non-axec table software,

Describe how subcontractors are to be included in cha OMP.

Add an additional item 11 which puts the definition ad control process
documents for walkt!noughs/inspect.ons/audits/reviews, SOA, V&V planc, design
procedures, code format standards, etc., under configuration management
oontroel.

We suggest adding an item which requires the definition and control of the
various haselines ( functional baseline, allocated baseline, developmental
xnfiguration baseline, product baseiine).

For iten §, add a specific rogquirement for physical and functional
conf iguration audits/reviews, (Ret IFEE 1042-1987, App. A, 3.4)

Related to the ITAAC process we are providing comments on tne GE NUMAC
Software Configuration Managemcnt Plan.

The staff did a short review of the NUMAC SOMP (Rev 1, March 12,1991) using
the draft I'ITAAC OMF, IEEE 87°8-1983, and IEEE 1042-1987. The intent of this
effort was to simulate an NRC audit of the SOMP as it may ocour auring the
performance of the ITAACE when the final vendors are selected. This is meant
as an exam.le only and due to its brevity is not intended as a final

— T
P — B — PE——— PP —— i A s e e e

- B N e N R R = AL & TR N VRNt LS RN NP NS TR - N I PSR arensa e B e B = AT S . RE "SRR PR RSN =



PR -
.

-

e I e e e T ——

.

sonclusion as would be found in a safety evaluation report. Several itews
discussed in IFEE #28 may also he discussed in GF software management plans
and QA docurents which we did ot review for this task, In addition, the IFEE
standard includes some items which may not be of regulatory conoerm.

In genaral, the SOMP appears to provide reascnable guidance to the GENE etaff
for managing softuare configuration with a few exceptions. The SQMP follows
the recommanded format of [FEE 828 except in the area of managing interface
requirements (1EEE 828 section 3.0). The SOMP should either include this
section, provide justification for the amission or refer to specific product
interface rejuirements in another document.

The introduction and scope are general, as expected for 4 product line
docummant. The responsible organizations would have to be specifically
identified for a specific SOMP,

"#OIY should be included in the list of definitions and acronyns.
Section 2.3 of the SOMP does not mention configuration management of related
software development, test, and support tools.

Though not requiced, several items from IEED 826 & .ould be addressad in
section 2.4 of the NUMAC plan. 'Mese include the dooument release prooess,
the structure of the cunfiguration control board, the release and acceptance
of software products, S(M audits, problem reporting, testing pricor to M, amd
QA prior to M.

The control wrocedures for associated special software products, such as
norveleased software, off-the-ghelf software, user-furnished software,; anxd
in-house support software was not discussed. The control of tools to manage
the software contiguration appears to be ambiguous.

The control of subcontractors needs to be expanded. The methad to determine
the SON capability of the subcontractor and the method to monitor their
performance is not discussed in e SCMP.

Physical safeguards were not discussed. Off-site backup was rot dis-ussed.
Retention perinds were not discussed,

In conclumion, it appears that a few revisions or references to other
docaments would be needed to demonstrate that the GINE SOMP is in carplete
cenformance with IEEE 828,

SSIC TTAAC

Though we have not seen the FSLC ITAAC vet, there are a few items that should
be included which we wish to idertify at this time, Some of these nay apply
to other ITAACS in addition to SSIC or may be in the generic ITAACS.

1. The testing of the .SIC at the prototype confirmation points should
inclide loss of power., This includes both short (a2 second or less),
irtcrmediate {(a few minut -), and long (8 hours) interruptions in power. The
acceptance criteria would be that the failure and recovery states of the S5IC
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output is achieved., An analysis and confirmatory test should be included for
the recovery situation whare, after reinitialization, the input data has
changed encugh to recriire the final actuated device to chawo position. The
rate of change to Lhe new position (or block and alarm;, and information to the
operator should be considered.

EMI/SWi TTAAC |

hough we have not seen this ITAAC draft yet we have a few caments to offer
fur discussion. We believe thut this ITAAC has four primary functions.

1. ™2 aguipment should be designed with BAIL/SWC conw {derations in mird. The ‘_
parchase spec! fications should specify the minimm |
levels that the equipment should be designed to withstand and the maximum _'
iavels that are acceptable for emissicns. Bacause the methods used are

deperdent on the equipment and there we different methods to achieve a

succeasful design, we believe that this is appropriate for ITAACS.

7. The exuipment should be tested in a controlled environment by a lab or at
the factury to establish the tested envelope. 'The key features of your
461/462 comitments could be used fou this part of the ITAAC.

1. The equipment should be installed using shielding and growding techniques
appropriate for the equipment, The CE cammitment to IEEE 1050 can be used to
extract the key attributes., Because this is a lengthy standard, we will
attempt to work with GE to keegp the ITAMC to a reasonable lerwth,

4. The IMI fields should be tested with the eguipment installed in the plant.

The site testing will include radiated ard conducted emjssions and will be :
measured over a period of time. The analysis section for this step should |
verify that the tested envirorment is envelopad by the factory testing. -

SETPOINT METHODOLOGY

The setpoint methodology ITAAC should be modeled on 18A -867.04, isch part 1
ard part 2. J.L leong is listed as the GE representative for the stardard
conmittee.

In addition tu the ISA standaid we suggest the additional 4 items:

1) Guidance sheuld be provided regarding the use of the SRES in cascading
gituations such as multiple instrument channels or multiple nodules in an :
instrument. 1oop. For example, if the SRSS has been performed on each of three |
ohannels inputting to a multiple module, can the output of that mxlule have au
SRSS performed on the error companents that have already wxlergone an SRSS.
The 95/95 rule should take precedunce in this matter.

2) In seztion 8.1, additional caution should be expnessed in the use of the
single sided setpoint error calculation, This should be used as a last resort
to avoid going into the process area and, above all, the 95/95 rule must be
maintained.

.
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3) In section 6.2.6.2, turthu discussion should be provided regarding the use
of a calibration toleriex. The upper calibration tolerance band should leave
enough margin between it and the allowable value to allow for the normal
urcertainty between _he setpoint and the allowable value.

4) Az before, section 6.1 should contain further discussion on the merits of
95% probability and 95% confiderxe level. 'This discussion would help in
alleviating setpoint problens that will be encountered in the future.
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