GE Nuclear Energy

February 17, 1993 Docket No. STN 52-001

Chet Poslusny, Senior Project Manager

Standa. dization Project Directorate

Associate Directorate for Advanced Reactors
and License Renewal

Office of the Nuclear Reactor Regulation

Subject:  Submitial Supporting Accelerated ABWR Review Schedule - Chapter 17 COL
Action Items

Dear Chet:

Enclosed are SSAR markups addressing COL Action Items 17.1.1-1, 17.2, 17.3.1-1,
17.3.5-1 and 17.3.9-1. It should be noted that the change reflected in these markups are in
addition to those proposed in my January 19, 1993 letter which addresses Open Item
17.3.5-1.

Please provide a copy of this tranmittal to Tim Polich.

Sincerely,

H 3 o

Jack Fox

Advanced Reactor Programs

cc:  Norman Fletcher (DOE)

Cal Tang (GE)
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17.0 INTRODUCTION

Section 17.1 of this Standard Safety Analysis (7.0.1 COL Licomse Todor 'V‘OA'\O"‘
Report describes the Quality Assurance (QA) "
Program which is implemented by GE for the ABWR 17.0.1.1 QA Progvoms vor
project. It is based upon the standard GE QA Cow shrastior awd c”n&-\‘m
} rogram documented in the GE Nuclear Energy
topical report NEDO-11209-04A (Reference 1) and Tha COL a ¢ ?\\cs;&' /\neldana
the additional information in this chapter shall prapoma oA Vv p
describing and clarifying GE’s interfaces and Liha A §SAVRmat PYDR Ve
responsibilities with its technical associates on ol o i gl
the ABWR. These technical associates are major Lor e comsTva e P\«o. e
internationa’ corporations who are licensees of of Sactiea 17-1 And Vs Of‘vﬁ"\om
GE’s technology and have extensive independent p\ne s of Sectun \1.2. The
experience in the design and construction of L ant Al e th&

! ions.
IS v S— o b AnsI/ASME NS A=-1-1987T

The standard program is used throughout GE and NARA_\a-12¥83,(Sae
Nuclear Enecgy on all other nuclear power plant sackow 17.0 )

work and bas been accepted by the Nuclear
Regulatory Commission. It is in compliance with
Title 10, Code of Federal Regulations, Part 50,
Appendix B; ANSI/ASME N45.2; ANSI/ASME
N45.2-series standards; and NRC Regulatory Guides
with some NRC-accepted GE Nuclear Energy
alternate positions.

‘ The QA Program described in this chapter meets
Regulatory Guide 1.28, Revision 3 and is ‘
organized to show its relationship to Reference |
1, ANSI/ ASME NQA-1-1983 and NQA-1a-1983, and |
GE's interfaces with its technical associates.

The terms and definitions of supplement S-1 of

NQA-1a-1983 apply. Table 17.0-1 summarizes ABWR

compliance with the quality related Regulatory |

Guides. ‘
\
|

H "The COL a??\\ca,\“‘/\w\écr 'S
responsilble +o prapare and
\mp\w'\' o T,\Q\}J A § 5\ VOWIel |
pro AV oa Lo the comstruchon
phase ot Sechan (1.1 od He |
or&v't{‘\oas P\Auﬂ. o‘c Sechen (7.2

ek alse waaad; the v-ATA\aw..L

of ANST/ASHME NOA-1-19¥3 awnd
( N A-la-19%3. Saae Sueseetion (1.0.11

L£or COL e ve@ vwn orma*'u,v\_
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17.3 RELIABILITY ASSURANCE
PROGRAM DURING DESIGN
PHASE

This secuon presents the ABWR Design Reliability
Assurance Program (D-RAP),

17.3.1 Introduction

The ABWR Design Reliability Assurance Program
(D-RAP) is a program that will be performed by GE
Nuclear Energy (GE-NE) during detailled design and
specific equipment selection phases to assure that the
important ABWR reliability assumptions of the
probabilistic nsk assessment (PRA) will be considered
throughout the plant life. The plant owner/operator will
also have an operational RAP (O-RAP) that tracks
equipment reliability o demonst-ate that the plant 1s being
operated and maintained consistent with PR A assumptions
s0 that overall risk is not unknowingly degraded. The
PRA evaluates the plant response 10 initiating events 10
assure that plant damage has a very low probability and
risk 1o the public is very low. Input to the PRA includes
details of the plant design and assumpuons about the
reliability of the plant nsk-significant structures, systems
and components (S5Cs) throughout plant life.

The D-RAP will include the design evaluaton of the
ABWR. It willidenufy relevant aspects of plant operauon,
maintenance, and performance monitoring of important
plant SSCs for owner/operator considerauon in assurin
safety of the equipment ard limited nsk to the public.\ The

\1.3.6':\*)
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the owner/operalor, -

Aldso included in this explanation of the D-RAP is a
descripuive example of how the D-RAP will apply 10 one
poientually important plamt system, the standby liquid
control system (SLCS). The SLCS example shows how
the principles of D-RAP will be applied 1o other systems
idenufied by the PRA as being significant with respect 1o
risk.

17.3.2 Scope

The ABWR D-RAP will include the future design
evaluation of the ABWR, and 1t will identify relevant

|
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aspects of plant operation, maintenance, and performance
monitoring of plant nisk-significant SSCs. The PRA for
the ABWE and other industry sources will be used to
identify and prioritze those SSCs that are important 10
prevent or mitigate plant transients or other events that
could present a risk 10 the public.

17.3.3 Purpose

The purpose of the D-RAP 1s 1o assure that the plant
safety as estimated by the probabilistic nsk analysis (PRA)
is maintained as the detailed design evolves through the
implementation and procurement phases and that pertinent
information is provided in the design documentation to the
future owner/operator so that equipment reliability, as it
affects piant safety, can be maintained through operation
and maintenance during the enure plant life.

17.3.4 Objective

The objective of the D-RAP is o idenufy those plant
SSCs that are significant contributors (o risk, as shown by
the PRA or other sources, and to assure that, duning the
implementation phase, the plant design continues o utilize
nisk- significant SSCs whose reliability is commensurate
with the PRA assumptions, The D-RAP will also identify
key assumptions regarding ary operation, mantenance
and monitoring activities that the owner/operator snould
consider indeveloping its O-R AP 1o assure that such SSCs
can be expected o operate throughout plant life with
reliability consistent with that assumed in the PRA.

A major factor in plant reliability assurance is risk-
focused maintenance, by which maintenance resources
are focused on those SSCs that enable the ABWR sysiems
to fulfill thewr essential safety functons and on SS5Cs
whose failure may directly initiate challenges to safety
sysiems.  All plant modes are considered, including
equipment directly relied upon in Emergency Operating
Procedures (EOPs). Such a focus of mainienance will
help w maintain an acceptably low level of risk, consistent
with the PRA.

17.3.5 GE-NE Organization for D-RAP

The reievant porton of the GE-NE organization chart
forafuture ABWR D-RAP isshown in Figure 17.3-1. The

The Col Qr"\cgv:’. s SFQQ\F -*-\,.“ Pg\\‘«) o d
Pve C.l.&u;v-lo :

“.See Suwlesec w17, 3.13. |
for COL 1eamsa \nt srmmat on.

v us\na +LL

17.3-1



oo
el

/ Couw
ABWR i

Standard Plant

Managers of the Nuclear Services and Projects Department
and of the Nuclear Operations Department report (o the
Vice President and General Manager of GE Nuclear
Energy. Two sections involved with an ABWR D-RAP
are the Advanced Reactor Programs Section and the
Engineering Services Secuon.

Authority for the management of an ABWR program
is centered with the Advanced Reactor Programs Manager.
Day-to-day details of an ABWR program are directed by
the Project Manager, who reports to the Advanced Reactor
Programs Manager. The Project Manager and his staff
coordinate both the GE-NE support for the Project and the
work of external organizations, such as the Architect
Engineer.

Responsibility for the design of key equipment,
components and subsystems is shared by the several units
in the Advanced Reactor Programs Section together with
exiernal organizations, including the Architect Engineer.
Reporting directly to each engineering functional manager
will be performing engineers, including system designers
and component designers. Design support will also be
provided by other design se. zons within GE-NC and the
Nuclear Services and Projects Department. Responsibility
for ABWR safety analysis and PRA studies is under the
Systems Integration and Performance Engineening Unit.

The Manager, System Integration and Performance
Engineering, will be assigned the responsibility of
managing and integrating the D-RAP Program. He will
have direct access 1o the ABWR Project Manager and will
keep him abreast of D-RAP critical items, program needs
and status. He has organizational freedom 1o

(1) Identify D-RAP problems.

(2) Initiatz, recommend or provide solution 0
problems through designated organizations.

(3) Venfy implementation of solution.

(4) Function as an integral pan of the final design
process.

Reliability analyses. including the PRA, are performed
by the Reliability Engineering Services Unii in the
Reliability and Analysis Services Subsection of the
Engineening Services Section (Figure 17.3-1). Thus, the
PRA inputtothe D-RAP and many of the ABWR reliability
analyses will be performed in this organization, within the
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Nuclear Operauons Depanment. Responsibility for
reliability review of designed ABWR systems and
components also falls on the Reliability Engineering
Services Unit, under direction from the Systems Integration
and Performance Engineering Un't.

17.3.6 SSC Identification /Prioritization

The PRA prepared for the ABWR will be the primary
source for identifying risk- significant SSCs that should be
given special consideration during the detatied design and
procurement phases and/or considered for inclusion in the
O-RAP. The method by which the FRA is used to idenufy
risk-significant SSCs is described in Chapter 19. Itis also
possible that some risk-significant SSCs will be idenufied
from sources other than the PRA, such as nuciear plant
operating experience, other industrial expenence, and
relevant component failure data bases.

17.3.7 Design Considerations

The reliability of risk-significant SSCs, which are
identified by the PRA, will be evaluated at the detailed
design stage by appropriate design reviews and reliability
analyses. Current data bases will be used to identify
appropriate values for failure rates of equipment as
designed, and these failure rates will be compared with
those used in the PRA. Normally the failure rates will be
similar, but in some cases they may differ because of
recent design or data base changes, Whenever failure
rates of designed equipment are significantly greater than
those assumed in the PRA,, an evaluation will be performed
to determine if the equipment is acceptable or if it must be
redesigned to achieve a lower failure rate.

For those risk-significan: SSCs, as indicated by PRA
or other sources, component redesign (including selecuon
of a different component) will be considered as a way 10
reduce the CDF contribution. (If the system unavailability
or the CDF is acceptably low, less effort will be expended
toward redesign.) If there are practical ways o redesign
a risk-significant SSC, it will be redesigned and the
change in system fault tree results will be calculated.
Following the redesign phase, dominant SSC failure modes
will be identified so that proiection against such failure
modes can be accomplished by appropriate acuviues
during plant life. The design considerations that will go
into determining an acceptable, reliable design and the
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§SCs that must be considered for O-RAP acuvities are
shown in Figure 17.3-2,

GE-NE will identify in the PRA or other design
documents to the plant owner/operator the risk-significant
$SCsand the associated reliability assumptions, including
any pertinent bases and uncertainties considered i the
PRA. GE-NE will also provide informaton for the plant
owner/operator 1o incorporate into the O-RAP 0 help
assure that PRA results will be achieved over the life of the
plant. This information can be used by the owner/operator
for establishing appropnate reliability targets and the
associated maintenance practices for achieving them,

17.3.8 Defining Failure Modes

The determination of dominan: failure modes of nisk-
sigmficant SSCs will include historical information,
analytical models and exisung requirements. Many BWR
systems and components have compiled a significant
historical record, so an evaluation of that record comprises
Assessment Path A in Figure 17.3-3. Details of Path A are
shown in Figure 17.34.

For those SSCs for which there is not an adequate
historical basis to idenufy critical failure modes, an
analytical approach 1s necessary, shown as Assessment
Path B in Figure 17.3-3, The details of Path B are given
in Figure 17.3-5. The failure modes identified in Paths A
and B are then reviewed with respect 1o the exisung
mantenance activities in the industry and the maintenance
requircments, Assessment Path C in Figure 17.3-3.
Detailed steps in Path C are outlined in Figure 17.3-6.

17.3.9 Operational Reliability Assurance
Activities

Once the dominant failure modes are determined for
risk-significant S8Cs, an assessmeni 1§ required 10
determine suggested O-RAP activities that will assure
acceptable performance dunng plant life. Such activities
may consist of periodic surveillance Inspections Or (ests,
monitoring of SSC performance, and/or periodic preventive
maintenance (Ref. 1). Anexample of a decision tree that
would be applicable to th~se activities is shown in Figure
17.3.7. As indicated, some SSCs may require a
combination of activities (o assure that their performance
is consistent with that assumed in the PRA.

N T
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Periodic testung of SSCs may include starwup of standby
systems, surveillance testing of instrument circuits 10
assure that they will respond o appropriate signals, and
inspection of passive SSCs (such as tanks and pipes) to
show that they are available w perform as designed.
Performance monitoning, including condition monionng,
can consist of measurement of output (such as pump flow
rale or heat exchanger wmperatures), measurement of
magnitude of an important variable (such as vibration or
temperature), and tesung for abnormal conditions (such as
oi! degradation or local hot spots).

Periodic preventive mainienance is an activity
performed at regular intervals to preclude problems that
could occur before the next PM interval. This could be
regular oil changes, replacement of seals and gaskets, or
refurbishment of equipment subject 1o wear or age related
degradauon.

Planned maintenance activities will be integrated with
the regular operating plans so that they do not disrupt
normal operation. Maintenance that will be performed
more frequently than refueling outages must be planned so
as 1o not disrupt operation or be likely to cause reactor
scram, ESF actuation, or abnormal transients. Mainienance
planned for performance during refueling outages must be
conducted in such a way that it will have little or no impact
on plant safety, on outage length or on other maintenance
work.

(>l7.3.10 Owner/Operator's Reliability
Assurance Program

The O-RAP that wiil be prepared and implemented by
the ABWR owner/operator will make use of the information
provided by GE-NE. This information will help the
owner/operator determine activities that should be included
in the O-RAP. Examples of elements that might be
included in an O-RAP are:

1. Reliability Performance Monitoring: Measurement
of the performance of equipment to determine that
it is accomplishing its goals and/or that it will
continue 1o operate with low probability of failure.

2. Reliability Methodology: Methods by which the
plant owner/operator can compare plant data 10 the
SSC data in the PRA.
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Kisk- Those SSCs which are idenufied as

Significan:  contributing significantly to the sysiem
unavailability.

$8Cs Structures, systems and components

identified as being important to the plant
operauon and safety.

Vg
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Focused Maintenance, SAIC,
NUREG/CR-5695, March 1991,

/;'7,3_\3 CoL Licewse r\s‘rofms'k’\.“

L
(1.9.18. 1 P,\\cj v TWP\AM“‘Q‘\'\.‘\ Pro Lhgravie for D-RAP

“The COL a?p\\caw‘\’ s i qu,g\:o—Ha_ P“““j o @ \m()\mwa;o*\“ﬂ
?rcw J;W- u}\v\g D-RAP g ('\o.«uvxm‘l‘\ov‘- (S_u. Su\‘,tb \am~
(7.3.1)

) 17.%.1%. % D-RAP OVSO\A\‘)‘ VO v
Tha COL apq m‘*’ coMPch\nj (45 e tan t'-d‘ :Lll\j\- ond

Qi,\f\\?mtwj S‘Q,\-l-c‘k\o-- AMY\V»: +\.'_ &}‘;5\. ?k‘,udmms‘\' !H¥w~

g setc\$sc. D-RA® oﬂan\>a+\ow tor NRC H\/\,W-(Sq
SmLm‘(‘\orx \‘7-'3-5)

o

17.2.13. 3 Pvovision for O-RAP
Tha Co\n O\fp\gc&.«:*' vn\\ FV‘OV\LL o COW?\.&“'{ O-RAP

k*o be e TIPS | L"D Hoa NRC. (Sa= S\.\\oue“'\% \7.3.9)

Amendment 21 054




