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Revision 1
Docke No. STN 52-003 r,4

Dr. Ivan Selin Septernber 17,1992

Chairman
U.S. Nuclear Regulat>ry Commission
Washington, D.C 20555

SUBJECT: COMMENTS ON DRAFT POLICY " DESIGN CERTlHCATION AND LICENSING
POLICY ISSUES PERTAINING TO PASSl\ E AND EVOLUTIONARY ADVANCED
LIGHT WATER RFACTOR DESIONS", JUNE 25,1992

Dear Dr. Selin:

He NRC staff has prepared a draft policy paper on eight issues related to the review of passive
ALWRs. This draft policy paper was forwarded to the Commission on June 25,1992.He ALWR
Utility Steering Committee has developed a response to this draft position paper that was transmitted
to you on August 21,1992. The Westinghouse AP600 has been submitted to the NRC for review for
a final design approval under Appendix 0 of 10 CFR 52 and a standard design certification under 10
CFR 52. Westinghouse would li9 to take this opportunity to provide comments on the positions
presented in the draft policy paper with respect to the AP600 design.

,

The issue raised by the staff draft policy paper of most cor.cern to Westinghouse is the proposed
regulatory treatment of nonsafety systetus. De staff proposal threatens to undermine the basic
premise of the AP600 passive safety related systems by requiring the nonsafety related systems to - ,

meet safety grade criteria. including technical specifiestion requirements.

De proposed staff position presumes a design approach which we firmly believe would result in
significant design and operational complications without a corresponding increase in safety. This is
explained in attachment H to this letter. He AP600 / URD design approach represents a significant
improvement in both public safety and in commercial attractiveness. Accordingly we recommend that ,

the NRC adopt a position which secominodates the AP600 / URD approach.

His design approach ks an essential element behind the unique advantages of the AP600, providing
signifi ant irnprovements in public safety and at the same time providing significant improvements in
plant operations and economics. The specific methods of treating the AP600 nonsafety related active'
systems are identified in the AP600 SSAR. We recommend that the NRC review these methods in
conjunction with the ALWR URD requirements, as an example ofimplementing the URD, to establish
sgreement on both the AP600 design and on the URD requirements._
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The attachments to this letter contain a brief overall surntnary of our position on each issue, the basis
for each position, and a discussion on the ruajor points raised in the staff draft policy statement, in
several cases, iaore detailed AP600 specine information is provided to further support our position.

,

We would be pleased to rnect with you and other members of the Commission to discuss this matter -

further. 1
i ,

|i

T
N. paruto, Manager
Nucicar Saftiy And Regulatory Activities

/nja

Attachment I

cc: Comruissioner Kenneth Rogers USNRC
Commissioner Forrest J. Remick USNRC
Commissioner James R. Curtiss USNRC
Commissioner E. Gail de Planque USNRC
Mr. James M. Taylor USNRC
Dr. Thomas Murley USNRC
Dr. Ted Marston EPRI
Mr. Dan F. Giessing DOE
Dr. David Ward ACRS
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ATTACilMENT

A. DEITNSE AGAINST COMMON MODE FAILtrRES IN DIGITAL INSTRUMENTATION
AND CONTROL SYSTEMS

We have assessed the defense in depth and diversity of the TP600 instrumentation and control systems
and have determined that the probability of common mode failure is extremely low due to the
exteraive design verification, validatica and qualification process.

Comrnon mode failures are beyond design basis c .nts end as such should be evaluated in a

probabilistic rather than deterministic sense. Accordingly, we have evaluated and accounted for only
high risk events as identified by the probabilistic risk assessment study. Relative to the usurned I&C
failures, we have elected to take a worst-case approach and assume that the entire set of IAC cabinets
in the protection systern fail in the PRA. These two points, probabilistic scope definition and total
l&C failure, form the basis for the design of the diverse actuation system.

We beneve that the assumed failure is beyond the design basis. Our crittl'on is that the diverse
systern provide adequate (in tenus of core ruelt frequer>cy), as opposed to equiv:Jent, pntection. Als
means that generally the setpoints and time response of the diverse system will be cdjusted to ensure
that the diverse syste:r. will not actuate before the primary systern.

Concerning the use of safety related display: and controls, Westinghouse suggests that the wording be
changed by replacing "... independent of the computer sy:t< Ms)...'with"... independent of the normal
dispicy systems...".

Westinghouse has addressed these issues th.Jugh the diverse actuation syuen, which is an
enhancement of the ATWS mitigation system that has been supplied for operating plants.

The diverse actuation system (DAS) is a nonsafety related systern that provides a diverse backup for
selected functions of the protection system. His backup is included to support the aggressive AP600
risk goals by reducing the probability of a severe accident which potentially results from the unlikely
coincidence of postulated transients end postulated common mode failure in the protection and control
systems.

The protection system is designed to prevent common mode failures, llowever, in the low probability
case where a common mode failure does occur, the DAS provides diverse protection. The specific
functw;.s performed by the DAS are selected based on the PRA evaluation. The DAS functional
requirements are based on an assessment of the protection system instrumentation common mode
failure probabilities combined with the event probability. A detailed description of the DAS is
provided in the AP600 Standard Safety Aaalysis Report.
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B. ANALYSIS OF EXTERNAL EVENTS DEYOND THE DESIGN BASIS

SEISMIC MARGINS

Westinghouse generally concurs with the staff position on wismic margin assessment beyond the
design bas.s. A seismic rnargin assessment for critical components is included in Appendix H of the
PRA Repon. It will be suppl mented to discuss the vulnerabilities of the plant (ftom a systems

cI success viewpoint)in the event of an canhquake.

He staff position states that "if the value of the plant HCLPF is less than about twice the design
ground rnotion Tero period acceleration, the designer should perform a rnore detailed evaluation ag. inst
which to strengthen protection'. Both EPRI and Westinghouse disagree with this threshold.
Westinghouse has proposed in the PRA report a Review Level Eanhquake of 0.45g (i.e.1.50 times the
SSE). His is the threshold below which strengthening the protection would be considerri This 1.5
factor is consistent with past NRC practice in the IPEEE program on existing plants.

FIRE AND FLOOD

Westinghouse generally agrees with the staff position stated in SECY 90-016 regarding internal
ikxxiing and fire analyses. PRAs have been perfonned for both internal fire and flooding events
which may cause problems. These PRAs were done in accordance with the requirernents of GL 88-20
and its supplements, and reDect the AP600 design.

Westinghouse acknowledges that the fire PRA contains uncenalnties that are conservatisms. Dese
uncertainties are mainly present in determination of the fire initie' ion frequencies. Westinghouse used
the fire frequencies listed in NUREG/CR 4840, and subdivided these according to AP600 combustible
loadings. This was considered conservative in that these frequencies were derived frorn active plants,
which have ruany more ignition sources (active components) than the passive AP600.

Other traditional sources of uncertainty were not a factor in the analysis due to the compartmentalized
AP600 design, or the analysis method. For example, human error calculations are traditionally a
source of uncertainry. In the AP600 fire PRA, manual responses were not credited. The COMPBRN
heat transfer computer code is another source of uncertainty, but it was not run because exact fiber
opdc and copper cable routing is not yet determined. Rather, cornplete damage within a fire area was
postulated, give a fire. Fire propagation was not considered credible between areas separated by three
hour fire barriers. His is consistent with industry experience.

OTHER EXTERNAL EVENTS

Westinghouse generally concurs with the staff positica regarding site specific 'other" external events.
Such site specific other events include severe winds, tornadoes, external floods, transponation and
nearby facility accidents, etc. The staff recommendation that a bounding analysis be perfonned to

,

demonstrate that such events are insignificant is in agreement with the guidelines set fonh in NUREG;
1407 titled ' Procedure and Submittal Guidance for the Individual Plant Exarnination of External
Events (IPEEE) for Severe Accident Vulnerabilities," issued in May 1992 by the Nuclear Regulatory
Comrnission. In fact,if it can be <!cmonstrated that the hnard frequency for an external event is
acceptably low, the bounding analysis may not be required as per aforernentioned NUREG 1407.

95$1A
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C. EllMINATION OF OPERATING BASIS EARTHOUMG-

Westinghouse generally concurs with the staff position. De OBE has already been climinated in the
AP600 SSAR. Supplemental criteria have beca incorporated in the LSAR, and by EPRI in the URD,
to address criteria gaps that occur once OBE is eliminated. 'ihe NRC staff is still evaluating similar
supplernental requirements. MeanwiUle, i'.s interim positions k:e overly censeivative,,

r

De NRC staff is proposing an interim position for piping fatigue evaluation in which 75 cycles of one
half SSE stresses should be included. An interiin positior, is also established for equipment qualified
by test in which 50 cycles of one half SSE input are app'nd. The URD and AP600 pc ition is to uw
20 cycles.

The NRC states they w:ll develop new gaidelines after corducting regulatory research. These
guidelines should define the number of ca% quake cycles that might be expected during the life of the

-

pla nt. We encourage the development of these guidehnes as soon as possible. His issue is primarily
an investment protection issue and shoul/ tot be a safety issue,

i
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'[ D. . MULTIPLE STEAM GENERATOR WBE RUFWRE

.

The ALWR program developed in response to this issue includes Westinghouse input. The ALWR
response includes the following cleruents:

both the evolutionary and passive PWR plants address SGTR containment bypw by features*

whic*u signif' antly reduce the potential for core damage and fcr releases directly to the
atmosphere in SGTR accident sequences

ALWR utilities are seeking design features in ALWR plants whi:b could simplify op rator*

response to SGTR

evolutionary plants are designed te te:Tuinate '.GT') , operator actions with a 3u ruinu:e*

grace period; passive olants have the same api..ur assisted capability but abo include
capability to mitigate x: .( wituout operator action

the likelihood of multiple SGTR is reduced by the numerous SG design enhancements to*

address corrosien issues and loose parts

the psssive PWR response to multiple SGTR is not expected to experience un!que (relative to*

evolutionary plants) thermal hydraulic response to multiple SGTR

*

multiple SGTR should not be included as a passive PWR design bads.*

De AP600 SSAR incl'2 des a design basis analysis of a single SGTR which shows that the passive
safety-related systems automatically terminate primary to secondary leakage without ADS actua: ion.
The passive RHR sy; tem is initiated by a high SG water level signal and functions to remcve
sufficient heat from the primary system to cause pressure equalization between primary and secondary.:

The AP600 PRA results show that SGTR sceaarios contribute less than 1% c' the total core damage
frequency and thus are a small contributor to release frequency and overall risk.

The multiple SGTR scenario should not be considered a design basis event. TW event should be
explicitly treated caly in the rSk assessment domain where best estimate analym are used to assess
plant response to scenarios beyond the design basi; events.

-
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E.? PRA BEYOND DESIGN CERTIFICATION
- ,

=

.

..

~ la the staff's detailed discussion of this issue, it is stated that in the design c;rtification process, PRA
. .

i

: insights be used to select among desigit options, to strengthen the design against previously known
R

vulnerabilities, to characterize the design, and to evaluate the balance between event prevention and
mitigation in the deilgn. Westinghouse accornplished this for the AP600 by adhering to a policy of
continual interaction between PRA analysts and design engineers. This process has resulted in manya

modifications to the AP600 design. The AP600 PRA was revised to include these modifications and
. reflect the AP600 design ~ described in the Stadd:rd Safety Analysis Report.

_

- '!)e staff recommends that, throughout the dura: ion of the combined or operating license, the PRA -
should be revised to address significant plant modifications, operating experience, and other
developments that may affect previous PRA insights. Westinghouse agrees with the ALWR response
to this recornmendation that notes that PRA is considered to be a valuable tool supporting plant -

.

operation, aiding in the evaluation of plant modifications, RAP in:plementation, etc., but that common -
c'iderstandings regarding PRA's legal status under Part 52 must be established, followed by thorough _

|industry-NRC dialogue on PRA's reFult. tory significance. Consideration of new NRC requirements
and associated industry commitments regarding the maintenance of the PRA must proceed from[

i

common understanding of the legal and regulatory implicatiora.
'

,

.i

*
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F. ROLE OF THE OPERATOR IN A PASSIVE PLANT CONTROL ROOM
'

i

ne AP600 M MIS testing program, described in Chapter 18 of the SSAR, will den,onstrate the j
adequacy of the M MIS to support the functions and tasks required of the operations crew to properly I

and safely operate the AP600. This ITAAC describes how evaluation issues are identified, tests are
,

dethned, the lidelity and scope requirements imposed on the testbed are de ied to be consistent with '

the specific issue being evaluated and success criteria are established.

i

ne AP600 de*ign of the plant systems, the instrumentation and control systems and the M MIS offers
significant improvements over current plants. Desc. include:

1. The AP600 provides for completely autornatic actuation and control of the passive safety.
related systems.

2. De simplified design of the AP600 includes fewer components to monitor and control and
fewer manual actions, thereby reducing operator work load and increasing the time available for
decision making.

3. The AP600 provides greater redundancy ft,r some specific plant systems thereby increasing the
sat of resources available to the operations crew in dealing with anticipated plant events.

4. A rigorous M-MIS design process that specifically identifies and considers the tasks and
functions required for plant operations is integrated into the AP600 program.

5. The AP600 M-MIS design process directly provides for the verification and validation of the
M-MIS.

These improvement: provide significant operational benefits in terms of increased plant availability
and safety. In the AP600, the number of operator actions taken to respond to a design basis event will
be less than those required for a similar event for a conventional plant. He plant simplification and
automatic nature of the passive safety-related systerns reduces the number of operator actions required
to maintain plant safety during an event. His reduction can be expected to improve human reliability
in that fewer actions are executed and more time is provided during the evolution of an event to
monitot the performa. ace of the plant systems, evaluate thdr performance, and make operating
decisions based on this evaluation as compared to a conventional plant. Se plant design also
provides additional resources in the form of multiple redundancies for cerain plant systems, Dese
resources are availabic for use by the operator to deal with specific anticipated plant events and ,
prodde a greater defense-in-depth. This makes additional success paths for rnitigating these specific
events available to the operating crew.

With cegard to the M MIS, the integrated design and verification and validation approach described in
Chapter 18 of the SSAR will expucidy ieentify those functions and tasks required of the operations
crew, provide resources to support these l' unctions and tasks and evaluate the adequacy of the
operators :;nd M-MIS => perform these func' ions and tasks through a " sufficient man-in-the-loop

msw
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testing" program. He testing program utilizes testbeds of the required fidelity and scope, as
necessary, to support the M MIS design proccu. A high fidelity, nur full scope control room
prototype (equivalent to a training simulator)is included near the end of the yngram to perform
certain verification and validation tests. Pcrt task, limited scope prototypes and simulators are included
earlier in the program plan, where they satisfy the needs of des!gn verification and provide a cost or
programmatic benefit. This is because sorne test results are needed early in the desiga to be factored
back into the proecss.

We agree with the Staff that the operators will need to understand the operation of the nonsafety-
related systems and their interfaces with the safety related systems. This is consistent with existing
practice in current operating plants and is not a new requirement attributable to the passive nature of
the AP600 safety related systems. The concept of interaction and utilization of safety-related and
nonsafety related systems is no different than that of a conventional plant. The operational philosophy
of the AP600 is to utilize all available means (processes, systems and equipment) for preventing or
mitigating an event, this r.ame philosophy is ernbodied in the Westinghouse Owners Group (WOG)
Emergency Response Guidelines that were developed for conventional plants. The functions and tasks
that the passive plant operators will be required to perform are very similar to those perfonned in
current p! ants. An example which clearly illustrates this point follows:

In the case of a reactor coolant system leak in a conventional plant, the operators are instructed by
procedures, and reinforced by training, to attempt to locate and isolate the leak and to make use of
the nonsafety-related charging pumps in the Chernical and Volume Control System to maintain
reactor coolant inventory while stabilizing the plant. If the charging pump capacity is adequate to
maintain acceptable reactor coolant system inventory, an orderly shutdown is initiated without
safety related system actuation. In the event that the leakage from the reactor coolant system
exceeds the capacity of the charging purnp, safety-related systems are actuated either automatically
or manually to ensure plant safety is maintained. His e : ample scenario is valid .sr both a current
plant and the AP600. He functions and tasks performed by the operators in both plants are very
similar and include: monitoring the performance of the nonsafety-related system, implementing
corrective actions if equipment malfunctions occur, determining whether actuation of safety related
systems is required, verifying the initiation of automatic actions, itutiating protective functions
manually if required, performing any necessary manual actions, and monitoring the performance of
the safety-related sptems. However,in the AP600, most of the nonsafety-related systems that
provide defense-in depth functions automatically actuate without any operator action to prevent the
unnecessary actuation of the passive safety-related systems.

In summary, the AP600 M-MIS design approach satisfies the Staff's recommendation. This results from
consideration of the need to define an operational philosophy consistent with: the plant process
characteristics, the technology chosen for implementation of the M-MIS and the capacity of humans to
reason and react in a precess control environment. We believe that the program we have put in place for
the design of the APdOO M MIS correctly considers and integrates these factors.
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G. CONTROL ROOM ANNUNGATOR (A1 ARM) RELIABILITY

.Recent evenis at operating U.'S. nuclear plants involving the loss of the plant annunciator system have.
revealed the vulacrobility of the power supply of these systems to single failures. In a few spec;al:ases,-

_

specific alarms are required to comply with regulatory requirements becat.se they are essential for.the
.

manual initiation of protective actions.

De alarrn system being used for AP600, the AWARE alarm system, has been-designed from the _-
~ {beginning to be fault tolerant. One ofits features is internal redundancy and its ability to accept redundant '.

power feeds. For AP600, these power feeds are provided by two sources of non Cass IE power which-
-

are derived from redundant uninterruptable power supplies. De AWARE alarm system meets the ALWR t
' I

- requiremenis for fauh tolerance.

1

The AWARE alann systern is a non safety reL. sed system and is not designed to meet the requirernents'
of Oass IE equiprnent. While, generally, the passive design of the plant requires no operator actions to- -

rernain safe, there are a few transients that require operator action on the AP600. These are a lirnised:
number of transients which develop very slowly and provide ample opportunity for the operators tc-
intervene. An example is boron dilution during refueling. There is no need for an alarm to alert'the
operators to these types of events since they will be discovered by the nonnal, routine, surveillance of the-

i - displays.
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11. REGULATORY TREATMENT OF NON-SAFErY SYSTEMS

AP600 POSITION

The basic design approach that Westinghouse and the Utilities (through the URD) have selected for the
passive safety features of the AP600 is to meet the existing NRC Regulations and Safety Policy without
relying on active systems. The AP600 nonsafety-related active systems are designed to provide reliable
support for normal plant operations and to provide defense-in. depth to minimi7e unnecessary challenges
to the safety related passive systems. These active systems are designed for more probable component
and system failures. The systems include reliable, proven equipment snd component designs. These
activi. systems are capable of being powered by the nonsafety-relateJ diesel generators. Thi ictive
nonsafety teisted systems have automatic actuation and controls that are separate from those of the safety-
related systems. The active nonsafety related systems are tct required to mitigate accidents.

De capability of the AP600 passive safety related systems will be demonstrated through extensive safety
analysis and testing to satisfy the NRC and the utilities / investors. The design of these systems is carried
out in a systematic manner including the use of system specification documents which contain the system
design criteria, systern and equiprnen' design requirements, and operation and in-service testing
requirements. The reliability and availability of the passive safety related systems is assured through a
systematic design process, a conservative design (including redundancy, diversity, and separation), quality
assurance, the ITAAC prograrn, pre-operational and in service testing, Technical Specifications, and the
AP600 and Owner kliability Assurance Programs (DRAP & ORAP).

De reliability and availability of the nonsafety-related systems will be controlled in a manner consistent
with their safety importance. De design process for these systems is similar to that v. sad fcr the passive
safety-related systems although there are ne safety related requirements. The equipment used to perform
these defenst in depth functions are assigned to a quality level that is equivalcat to the Reg Guide 1.26
Group D. The reliability and availability of these nonsafety related systems is controlled through a
systematic design process, qualhy assurance, the ITAAC program, redundancy, pre-operational and in-
service testing, the DRAP and the ORAP.

We strongly disagree with the proposed NRC position because it presumes a design with reliance on
nonsafety-related systems to meet NRC Regulations and Safety Policy. The AP600 / URD design
approach represents an significant irnprovement in both public safety and in comme cial attractiveness.
Accordingly we recommend that the proposed NRC position be revised to accommodate the AP600 / URD
approach.

am4
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RESPONSE TO SPECIFIC NRC STAFF CONCERNS |
'

In its draft position paper, the NRC staff has identified several cpccific issues regarding the use of passive !
systems. Each of these should be resolvable during the detailed review of the AP600 design described j
in the SSAR and the PRA. '

!) Re. liability of Passive Safety System

ne NRC 'taff has expressed concerns about the reliability of the passive safety related systems including |
cffects of 4cw driving heads on the operability of the CMTs / IRWSTs / PRHR HXs. Dey also have 1

concerns about the basic thermal.bydraulle performance of the gravity injection systems and the ADS. I

Westinghouse is committed to demonstrating the passive systems are both capable and reliable. We have
developed an extensive test program such that, along with the SSAR and PRA, we will demonstrate to

both the NRC and the utilities that these passive systems meet the NRC Regulations and Safety Policy.
Some of the original tests have been expanded and others have been added to better address NRC
concerns, including the addition of a fe!! height / full pressure integral systems test. The remaining tests
and analyses provide the basis for confirminE the capability and relianility of the passive safety related '
systems.

2) Safe Shutdown Conditis

The NRC staff expresses their belief that, i,y their nature, the passive systems cannot achieve cold
shutdown conditions 1.y themselves and therefore, the nonsafety-related systems may be required to
achieve safe shutdown.

The AP600 design can achieve a safe shutdown condition using only passive systems that are
automatically initiated and can be maintained indefinitely without operator actions. This provides a
capability which improves upon current LWR long term residual heat removal capabilities. These
impmvements in::ede the automatic actuation of a closed loop, full pressure RHR system that only
requires the opening of one of two fail-open air operated valves. As the passive RHR HX removes heat
the RCS temperature will be automatically redt :ed, reaching 4?0 F in 36 hours and 400 F in 72 hours.
The RCS pressure will correspondingly decrease to about 3:n m. St 36 hours and 250 psia in 72 hours.
These reduced pressures significantly reduce the RCS pipe stresses and therefore the chance of a leak of
LOCA scioping during such a shutdown condition. This shutdown condition can be maintained for an
indefinite time by the passive safety related sysus without the operation of the nonsafety related systems.

Because of the AP600 safe shutdown capability, there should be no concern over achieving and
maintaining a safe shutdown condition even though it is not a " cold" shutdown. This capability does not
rely on the nonsafety-related systems. See SSAR section 7.4 for additional discussion of the AP600 safe
shutdown condition.

..
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3) long Term Shutdown Operation

ne NRC Staff has expressed concern tha: after 72 hours the licensee may need to rely on active systems
to mitigate an accident, thereby increasing the need to rely on nonsafety-related systems.

De AP600 is designed n that the passivt safety-related systems are capable of protecting the public
without operator action for 72 hours. (Note that cxisting plants often require operator action withm 1/2
hour or less). By proviaiq this capability the AP600 has achieved a major improvement in safety, it
is essential to note that beyond 12 hours, the AP600 passive safety related systems continue to maintain
safe shutJr vn conditions, providing core cooling ano containment cooling without any additional actions.
nc APGio passive safety related systems are also designed to maintain reduced containment pressures
and to provide control room habitability and plant monitoring capability beyond 72 hours with some
limited operator actions. Dese operator actions can be performed using readily available, pre-identified,
offsite equipn ent and designed in, safety related connections in the plant. Hence it is not necessary to
rely on the nonsafety-related systems to maintain a safe shutdown. The specific operator actions required
after 72 hours are outlined in SSAR section 1.9.5.4.

4) Pauive Safety System Canabilities During Shutdown

he NRC Staff notes that the passive safety related systems will likely be isolated during shutdown and,
therefore, active systems may be the or.ly available means of removing heat and making up core coolant.
ney consider, therefore, that the nonsafety-related tystems are particularly important in plant shutdown.

With regard to shutdown cooling capability, the AP600 SSAR contains Technical Specifications (SSAR
section 16.1) that require passive safety-related core cooling availability during all shutdown conditiocs.
He safety-related systems are required by Technical Specifications to be available down to mid Icap
conditions. Containment integrity is required by Technical Specification down to and including mid loop
operation. During mi<! loop conditions the IRWST and ADS are required to be available. As an example,
attachment 1 is the "echnical Specification for the PRHR HX from the AP600 SSAR.

During flooded refueling conditions, the inventory of water in the refueling cavity provides the parsive
core cooling capability. This water inventory is sufficient to prevent core uncovery and damage for at
least 72 hours without operator action even with the containment open. Beyond 72 hours, the AP600 has
provisions for readily connecting portable equipment to continue operation of the passive safety-related
features for an indefinite time. When containment integrity can be reestablished in several hours, then the
passive systerns wouM be able to cool the core indefinitely without water makeup. See SSAR section
633.4 for additional discussion of passive system capability during plant shutdown conditions,

ne AP600 PRA also provides insights to the importance of shutdown evems to risk. The calculated core
darrage frequency for shutdown events is 8.9 E-8/yr which is lower than the frequency for at-power
events, (33 E-7/yr),

mu
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3e leading causes of core damage during shutdown are for events occuning at mid-Icop. The frequency
'

of mid-loop initiating events is on the order of 1 E-4/yr including the frequency of being in mid loop and
the probability of failure of the notmal RHR pumps, CCW pumps, or the SW pumps. The protection for
these events is provided solely by the passive safety related systems, in particular the IRWST injection
to the RCS. The only impact that the nonsafety related systems have on these events is the probability
of their failure 'hich could initiate such an event. As such, this is similar to being at power with the
nons3fety related main feedwater providing hest removal, except that rnid-loop only occurs for a very
litnited period of time. Also refer to itern 5 for additional discussion on the measures that have been
incorporated into the AP600 to control the reliability of the nonsafety related systems.

5) Use of Nonsa civ-Related Systems as the First level of Defenser

ne NRC staff notes that some systems which have been traditionally safety grade, e.g., emergency ac
power and auxiliary feedwater, are nonsafety related systems in the passive plants. The NRC staff
expresses concern that certain transients, such as total loss of feedwater or loss of ac which are very
demanding events for operato7 in existing plants may, therefore, be more likely and there will be a greater
burden on the plant operators.

Several traditional safety-related systems are nonsafety-related in the AP600 design; however, this does
not result in greater operator burden or a less safe design. On the contrary, the AP600 design should
significantly reduce the operator burden and stress during these events.

The AP600 passive systems automati: ally accommodate these events without requiring operator action.
Further, the AP600 has a reliable startup feedwater system (SFWS) and ac emergency power system to
minimize the probability of such events occurring. The AP600 specifies the SFWS pumps to be AP600
quality level D, which is equivalent to NRC Regulatory Guide 1.26 quality group D. The availability of
these pumps is controlled by the ORAP De AP600 SSAR spells out the DRAP requirements which
include the functions requitad, the modes of plant operation where the system should be available and
when planned maintenance should be performed, the test frequency (via reference to the AP600 PRA),
and the remedial actions in case of equiptnent unavailability. As an exarnple, Attachment 2 (Table 16.2-2
from the AP600 SSAR) shows the DRAP requirements for the AP600 SFWS. Anachment 3, from the"

AP600 PRA section G, shows the PRA test frequency for the SFWS.
"

The AP600 also ircludes multipit icvels of defense provided oy the passive safety-related systems
themselves. The 1-RA was used to determine whether there were sufficient leveh of de/ense because it
accounts for initiating event frequency and the reliability of the protection features. For more probable
events, the PRA indicates the need for more reliable protection. The PRA also quantifies the passive
systems reliabilitics including their vulnerability to common mode failures The AP600 PRA shows that
the multiple levels of defense provided by the passive safety related systems support the NRC salty goal
without the use of the nonsafety-related active systems. De nonsafety related systems provi'e additional
margin to core damage.

An example of the multiple levels of defense within the passive systems is the PRPR HX and passive feed
and bleed cooling. %c passive residual heat removal heat exchanger is the safety-related feature that
removes decay heat during a transicat. In case of multiple failures in the PRHR HX, defense in depth is
provided by passive safety injection and automatic depressurization (passtve feed and bleed). Therefore,
since the passive systerns provide automatic safety related protection for such events and since they also
provide defense in depth themselves, there is no need to apply additional regulatory requirements or
oversight to the nonsafetv-related systems.

G6SSA
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6) Reliance on Ncnufety-Related Systems in PRA

ne NRC staff notes that nonsafety related equipment may contribute significantly to preventing and
rnitigating severe accident core damage end to recoser the plant after a severe accident. We agree that
the AP600 nonsafety related systems reduce the potential for events leading to core darnage. The AP600
PRA sensitivity studies show tne contribution of the nonsafety-related Lysterns.

Core Damage Frequency (per year)
AP600 Typical Current Plant

- Base case, all systems 3.3 E 7 - 1 E -$ to 1 E-4
- Safety systems and DAS 2.6 E -6 - 1 E 4 to 1 E 3

Only safety systems 9.0 E -6 - 1 E 4 to 1 E 3

He AP600 core damage frequencies are taken frorn the AP600 PRA for internal events at power found
in PRA section 8.0. The core damage frequencies for shutdown events and extemal events are even
smaller. In current plants, there are several risk significant nonsafety-related features, including nonnal A
pressurizer spray, CVCS auxiliary spray, pressurizer PORV and diverse I&C actuatics for / TWT. The
RCS depressurization equipment is most important for the CDF since this function must be periormed to
be able to mitigate a SGTR. Also note that in current plants such nonsafety related features credited in
the PRA do not typically have availability controls such as these proposed for the AP600.

,

The AP600 is less sensitive to the availability ot' the nonsafety related systems than for current plants.
The AP600 fully complies with the NRC requirement that equiprnent which is important sa prevent and
mitigate severe accidents need not be safety grade but should be designed for the service and environment
under which it is desired to function. As a result there is not a need to impose additional derign .

requirements or to extend formal regulatory oversight to such sys, ems and equipment. Additionally, the
AP600 has an extremely robust containment which along with the associated passive containment cooling

,

systems, provides a markedly increased level of public safety even in the event of severe accident.

-

The AP600 is designed to achieve low risk of severe accidents, well within the NRC Safety Policy goals,
without relying on nonsafety-related systems. Herefore, it is appropriate to treat these systems as
nonsafety-related and to not require additional licensing requirernents.

7) Verification of Nonsafety-Related System Performance

The staff suggests that the SSAR should contain safety analysis that verifies that the nonufety-related
active systems can not prevent the operation of the passive safety-relato systems.

The previous items have pointed out the nonsafety-tela'ed active systems are not required; to mitigate
accidents, to maintain safe shutdown in the short or long term, or to meet the NRC safety goals.
Herefore their ability to prevent the passive safety-related systems frotu actuating should be performed
in design calculations, not in safety analysis contained in the SSAR. We disagree with the approach set
forth by the swif in their draft policy paper.

.
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RECOMMENDATIONS

We recommend that the draft NRC pition on the treatment of nonsafety related systerns in passive plants
be modified to accommodne the AP600 / AI.WR design approach. This design approach is to design and
verify the passive safety related systems to rcect the NRC Regulation and Safety Policy without reli6nce
on the nocaafety related active systems,

t

This design approach is an essential element behind the advantages of the AP600, providing significant
improvements in public safety and at the same time providing significant improvements in plant operations
and economics. The specific muhods of treating the AP600 nonsafety related systems are identified in
the AP600 SSAR. We recommend that the NRC staff review these methcvis in conjunction with the
ALWR URD requirements, as an example of implementing the URD, to establish agreement on both the
AP600 design and on the URD requirements.
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3.5 PASSIVE CORE COOLING SYSTEMS

3.5.3 Passive Residual Heg) .temov?l System (PRHRS)
'

,

,

i
-

:

LCO 3.5.3
The Passive Residual Heat Removal System must be OPERABLE.

............................noit............................-
If any RCPs are operating, at least one RCP must be |
operating in loop one. :

.... .......................................................;

s

APPLICABILITY: MODES 1, 2, 3, 4, and 5 (loops filled)
|

| ACTIONS

CON 0! TION
REQUIRED ACTION

COMPLLTION TIME
'

A. Motor operated inlet A.1 Restore retor operated
[T80]valve not fully opn. Inlet valve to fully-

I open condition..

*

-

; 8. One air operated B.1 Restore both air (T80]-| outlet valve
inoperable. operated outlet valves

! to OPERA 8LE status.

C. Preseace of non- C.1 Vant non-condenstiele (T80]condensible gases in gases.the high point vent.

;

(Continued)'

c
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. - 14. TECHNICAL SPECIMCAT10NS 4

Revision: 0 l.

EMective: 08/28/91

:

Table 16.2 2 (Shem 2 of 10)
!

Dealgner Recommendatione for l

Defense-in Oopth Nonsafety4telated Systems j
'

Startup Feedwatar Sym.ma

1.0 Rew=Nas

|
1.1 h Startup Feedwater Symme (FWS) is available in Modes 1, 2, 3, and 4.

|

1.2
Avadabdity of the FW3 includes tbs various symem comm necessay to pamde the fouownsdeferae-in-depdi fuocoon:

L * 5:enan gamernaor makeup fmm the ' w storage snak.
|

! 1.3 Syseem -
w and sesong requirosammes se apport the synci8ed Ancease ese danmed by the l

|
; Cosmoined Laceas apphoent's surveillance sammag and e ,m. - i and are consissant wiel

.

i

mapoems,in ihn rmA evahnhca.
t

' 1.4
Piemmed --e ihm rapara sym.m Anceone m he imo,m bia ser n .n.ed.d das M i.
apaceed o ne perfonned during Mode s. n dened rymen operabibry shnag - and -
moung, sash as em umsvadawny of equipesse due = pivvimove or emnessive - , is
allowshie and is censuseet wish the FRA & ist compreamt umsv=lan=Imma

1.5
If the svadabuity testing criesria ese act sensned, the synca8e symme onespammer which does m* meet
die identified criesris is commaared unavadable at she time it is discovered abat these criesria are notanst.-

[ 2.0 Rassedial Achaus
i.
|

! 2.1 If say of the yA=d FWS etapommus me #4earuussed to be unre they are resserad wuhisi

[TED) to aumentam lhe vahday of the % avahnamos sesmiss.

2.1
If any of the speciand FWS y == are act sensored wishe [TED), arsooms me sames as speciAed'

by the Combined 1.iemman s9pucast. Tines accoms do not inchde plant samadoeu roparumsmas.

..
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APPEND 0( C8
'

MAIN & STARWP FEEDWATER' CONDENSATE SYSTEMRevision: 0
EffectNo: OW29/92

x
Table C8 5 _-.

-

COMPONENT TEST ASSUMPTIOldS
,Coqta idecuficatico Typa/Nams

E2md Fnquency of Tear
_

Stamp fmduter rystern _ _

, Pumps FWS MP 01A/B 3 mocths
Msaual vajva

FWS V053
--

3 mocchs
FWS.V054 3 acerbs 'FWS.V069 3 months
FWS VOTO 3 montha y

Motor-oper W valves FWS.V065
3 n:cotha

FWS-V066 3 months
Fw3.V018 3 moc<!e
FWS-V039 3 aooths
FWS-V042 3 months I

Chec. v Jves !

( FWS-V061 3avwk
FWS-V062

-

Stesin gecerstor systan
__ 3 months,

_

Step < heck valves
SGS-V067A/B -

3 esoc*ba
Flow control valves SGS V250A/B _ -

- - - -

3 months
.

SGS v255A/B 3 months
Coodec.ser/ steam duay .-

Sta dump valves MSS-V012A/B 24 months
MSS-V013A/3 24 usedus
MSS-V014A/B ' 24 anosrbs

_ MSS.Vol5A/B
7tes: _ ' 24 nws6

FWS: Mass and startup feedwater systaa
_

-

MSS: Masa steam symam
SGS: St.aom generator rystmn

?
'

'

3 Westinghouse
ENEL C8 25
c.wa.

/7
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THIS IS REVISION I TO LETTER ET.NRC-92 3748.

PLEASE DISREGARD THE PREVIOUS LETTER.

TriANK YL'1.
'

A | <,&
DRIAN A. MelNYTRE, MANAGER
ADVANCED PLANT SAFETY & LICENSING
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