5.0 GENERIC SAFETY ISSUES

As mentioned in Section 4.0, the NRC continuously evaluates the safety
requirements used in its reviews against new information as it becomes avail-
able. In 1978 the NRC published NUREG-0410, "NRC Program for the Resolution
of Generic Issues Related to Nuclear Power Plants." This NUREG identified
over 130 specific generic safety issues and assigned each issue’to one of four
categories.

o Category A

“Those generic technical activities judged by the staff to warrant
priority attention in terms of manpower and/or funds Lo attain early
resolution. These matters include those the resolution of which
could: (A) provide a significant increase in assurance of the health
and safety of the public, or (B) have a significant impact upon the
reactor licensing process."

o Category B

"Those generic technical activities judged by the staff to be impor-
tant in assuring the continued health and safety of the public but for
which early resolution is not required or for which the staff per-
ceives a lesser safety, safeguards, or environmental significance than
Category A matters."

o Categqory C

"Those generic technical activities judged by the staff to have little
direct or immediate «safety, safeguards, or environmental significance,
but which could lead to improved staff understanding of particular
technical issues or refinements in the licensing process."
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o Category D

"“Those proposed generic lechnical aclivities judged by the staff not
to warrant the expenditure of manpower or funds because little or no
importance to the safety, environmental, or safequards aspects of
nuclear reactors or Lo improving the licensing process can be attri-
buted to the activity."

Since the issuance of NUREG-0410, certain generic safety issues have been
resolved with the issuance of regulatory criteria or guidance, and new generic
safety issues have been identified. The major sources of identification of
new generic safety issues since 1978 are licensee event reperts, ACRS reports,
Inspection and Enforcement bulletins, circulars, and information notices. For
example, NUREG-0572, “"Review of Licensee Event Reports /1976-1978)," identi -
fies certain new generic ‘safety fssues resulting from an ACRS review of

licensee event reports.

The following sections provide a discussion of each of the current NRC Cate-
gory A, B, C, and D generic issues and new "uncategorized” generic issues as
they reiate to the WAPWR design.

The NRC has assigned priorities (i.e., high, medium, low, or drop) to each
generic safety issue. Current NRC priorities are documented in draft NURTG-
0933, "A Prioritization of Generic Safety Issues.* [t should be realized that
NRC priorities are heavily influenced by impacts on operating plants and a
different priority assignment could have resulted if this were not the case.
In other words. just because an issue is assigned a low priority does not mean
tha: it will not be considered in the WAPWR design. Nevertheless, the NRC
priority rankings were considered, as appropriate, in the development of the
licensing response for the WAPWR design corresponding to each generic safety

issue.
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5.1 CATEGORY A [SSUES

Most safety i:<iues identif’ed in Category A are referred to loday as Unre-
solved Safety lssues which are discussed in detail in Section 4.0. However,
the NRC assi:"ment of 1in issue to Category A does not necessarily mean that
the issue is satety significant, and accordingly, all Category A issues do not

invclive Unresolved Safety lssues.

The following discussions pertain to current Category A fissues fin relation to
the WAPWR de.ign. NRC discussions and descriptions of these fssues are con-
tained in NU/EG-0371, *Vask Action Plans for Generic Activities (Category A)."
V. Issue A-1: Water Hammer

Discussion

Ihis issue is identiijed as an Unresolved safety Issue. Refer Lo Section

4.0 for a d.scussior of Unresolved Safety 'ssues
2. lIssue A-_: Asymmetr'c Blowdown Loads on Reactor Primary Coolant Systems

Discussion

This issue is identified as an Unresolved Safety Issue. Refer Lo Section
4.0 for a discussion of Unresolved <afet; Issues.

3. lIssue A-3: Westinghouse Steam Lenerator lube Integrity

Discus<ion

This issue is identified as an Urreso ved Safety lssue. Refer to Section
4.0 for a discussion o/ unresolved Safety [ssues.
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4. 1lssue A-4: Combustion Engineering Steam Generator Tube Integrity

Discussion

This issue is not applicable to Westinghouse steam generator designs.
5. lssue A-5: Babcock and Wilcox Steam Generator Tube Integrity

Discussion

This issue is not applicable to wWestinghouse steam generator designs

6. Issue A-6: Mark [ Short Term Program

Oiscussion

This issue is not applicable to Westinghouse pressurized water reactor

designs.
7. lssue A-7: Mark [ Long Term Program

Discussion

This issue is not applicable to Westinghouse pressurized water reactor

designs.

8. lssue A-8: Mark |l Containment Pool Dynamic Loads

Ihis issue is not applicable to Westinghouse pressurized water reactor

designs.

\
\
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Issue A-9: Anticipated Transients Without Scram

Discussion

This issve is identified as an Unresolved Safety Issue. Refer to Section

4.0 for a discussion of Unresolved Safety Issues

Issue A-10: BWR Feedwater Nozzle Cracking

Discussion

This issue is not applicable to Westinghouse pressurized water reactor

designs.

Issue A-11: feactor Vessel Materials Toughness

Discussion

This issue is identified as an Unresolved Safety I[ssue. Refer to Section

4.0 for a discussion of Uniesolved Safety I[ssues.

[ssue A-12: Fracture Toughness of S eam Generator and Reactor Coolant

Pump Suppor:s

This issue is identified as an Unres ty [ssue Refer to Section

4.0 for a discussion ¢f Unresalved Sa

Issue A-13: Snubber Operabiliiy Assurance

iscussi

Snubbers are utilized primarily as seismic and pipe whip restraints at

nuclear power plants. Their safety function is to operate as rigid
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supports for restraining the motion of attached systems or components
under rapidly applied load conditions such as earthquakes, pipe breaks,
and severe hydraulic transients.

Operating experience reports have shown that a substantial number of snub-
bers have leaked hydraulic fluid and the rejection rate from functional
testing and inspection has been high. This lead to an NRC and ACRS con-
cern regarding the effect of snubber malfunctions on plant safety.

The NRC considers this issue as being technically resolved for pressurized
water reactors with the issuance of:

o Standard Technical Specification 3/4.7.9, "Snubbers."

0 Standard Review Plan 3.9.3, "ASMt Code Class |, 2, and 3 Compon
ents, Component Supports, and Core Support Structures."

o Draft Regulatory Guide and Value/Impact Statement, Task SC-708-4,
"Qualification and Acceptance Tests for Snubbers Used in Systems
Important to Safety."

The following is a brief summary of the NRC criteria contained in the
three sources for technical resolution of this generic issue:

0 standard Technical Spec ication 3/4.7.9

A1l safety-related* snubbers must be listed in the technical spec

ifications. Safety-related snubbers must be visually inspection
for operability at certain intervals depending on the number of
inoperable snubbers found in the prior inspection. In addition,
safety-related snubber types must be functionally tested at least

once per 18 months during shutdown.

* The Standard nnical Specifications currently use the term "safety-
related”. Indications are that the NRC really means "important to safety".
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Standard Review Plan 3.9.3

NRC acceptance criteria are provided for:

(A)

(8)

(€)

(D)

()

(F)

(G)

Structural analysis and systems evaluation (interaction of
snubbers with the systems and components to which they are
attached).

Characterization of mechanical properties (spring rates used
in analytical models).

Design specifications.

Installation and operability verification.

Use of additional snubbers as a result of unanticipated piping

vibration or interference problems during construction.

Inspection and testing.

Classification and identification (safety analysis report
documentation).

Draft Regulatory Guide, Task SC-708-4.

(A)

(8)

(€)

Functional specifications (in accordance with Appendix A of
the guide) should be prepared for each snubber model and
should be used as the basis to determine the acceptability of
test results.

Snubbers should be constructed according to Subsection NF of
Section i1l of the ASMt Code.

Materials used that are exempted from Subsection Nt should be
compatible with other materials of contruction and the working

environment .
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(D) Snubbers should be qualified (in accordance with Appendix B of ‘
the guide).

(E) A completed snubber unit should be accepted from the produc-
tion line only if it has successfully passed all the testing
described in Appendix C of the guide.

(F) The gquality assurance requirements of Appendix B to 10CFR Part
50 apply. ‘

WAPWR Response

westinghouse will completely document and justify any deviations from the
above mentioned NRC snubber acceptance criteria during the licensing pro-
cess for the WAPWR design.

14. Issue A-14: Flaw Detection ‘

Discussion

The failure probability of a reactor pressure vessel is considered to be
sufficiently low to exclude it from consideration as a design basis acci-
dent. The rationale for this low probability relies heavily on the main-
tenance of rigorous manufacturing and quality control standards, adherence
to conservatively derived operating limits and effective, reqularly re-
peated inservice inspection. Ihe inspection method must be sufficiently
censitive to assure that all flaws approaching the severity levels used as .
a basis for establishing the margin against fracture during normal operat-
ing and transient conditions will be reliably detected particularly in the
later stages of plant life, where reduction in fracture toughness of the

vessel materials may occur.
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Similarly, the integrity of the entire primary pressure boundary and of
important safety system components must be assured throughout the plant
lifetime. General Design Criterfon 31, “tracture Prevention of Reactor
Coolant Pressure Boundary," requires that the design refl.ct consideration
of uncertainties in determining the size of flaws and General Design
Criterion 32, "Inspection of Reactor Coolant Pressure Boundary," requires
that the reactor coolant pressure boundary be designed so as tlo permit
nariodic inservice inspection.

Flaw detection methods and procedures specified in the present inservice
inspection rules (i.e., Section X1 of the ASME Code) leave uncertainties
concerning the smallest size defect which can be reliably detected by
non-destructive testing in various parts of the pressure boundary. Simi -
larly, significant uncertainties are known to be associated with dimen-
sional characterization of identified defects. The ability to detect and
adequately size flaws is essential in assuring continued integrity of the
reactor coolant pressure boundary and in assessing the margin against
failure under various plant conditions throughout the full life of the
plant.

The purpose of Generic Task A-14 is for the NRC to assess the capability
of current and new advances in flaw detection methods and recommend
improvements in equipment, methods, and requirements for inclusion in
industry and regulatory standards, cudes, and quides. A major part of the
NRC effort on this issue is being carried out under an Office of Nuclear
Regulatory Resesrch Program on Nondestructive txamination as documented in
section 2.5 of NUREG-0961, “Long-Range Research Plan (FY 1984-FY 1988)".
This task has resulted in the issuance of Regulatory 1.150, "Ultrasonic
Testing of Reactor Vessel Welds During Pressure and Inservice Examination"
and the oreparation of piping inspection provisions which are being
incorporated into Section XI of the ASMt Code.
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WAPWR Response

The NRC has determined that flaw detection is not a safety issue by itself
and should be dropped from the list of generic safety issues as a separate
issue. It should, however, be assessed in the resolution of applicable
specific safety issues (i.e., Unresolved Safety Issues A-3, A-4, A-5,
A-12, and A-49; and Uncategorized Safety Issues 15 and 29).

As mentioned above, the end result of this ,eneric task is anticipated lo
be revised inspection requirements and f[law detection technigues. By
itself this generic task will not result in any hardware impact on the
WAPWR design. Westinghouse will completely document and justify any devi-
ations from the NRC Regulatory Guide 1.150 positions during the licensing
process for the WAPWR design.

15. Issue A-15: Primary Coolant System Deccntamination and Steam Generator
Chemical Cleaning

Discussion

Operation of a light water reactor results in slow corrosion of the inter-
jor metal surfaces of the primary coolant system. The resulting corrosion
products circulate through the reactor core and are activated by neutron
flux from the fissioning reactor fuel. While some of these activated cor-
rosion prodcuts are removed by the reactor's water chemistry system, a
small amount if continually deposited or plated out on the primary coolant
system's internal surfaces. Once activated corrosion products are depos

ited or plated out, they are not removed by the reactor water cleanup

system and continue to accumulate.

The presence of this accumulation of nhighly radioactive corrosion products
adhering to the interior surfaces of the primary coolant system has, in
some cases, prevented licensees from carrying out some of the less impor -
tant inservice inspections required by their technical specifications.
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Because of the safety significance of the systems and components being
inspected, the NRC believes an approach should be developed to permit
these inspections while at the same time minimizing personnel radiation
exposures. several methods of decontaminalion to reduce radioactivity
levels in the primary system are available to the nuclear industry for
application in operating reactors. These include chemical decontamina-
tion, electropolishing, mechanical and hydraulic decontamination. For
example, NUREG/CR-1915, "Decontamination Processes for Restorative Opera-
tions and as a Precursor to Decomissioning: A Literature Review," and
similar documents are intended to give sufficient information to allow
reasonable selections for decontamination processes for any given reactor.

This generic task involves an NRC review of existing an ongoing decontam-
ination technology with the purpose of providing guidance to the NRC staff
and industry relating to acceptable methods of decontamination of reactor
primary coolant systems.

The NRC considers this issue resolved with the issuance of NUREG/CR-2963,
"planning Guidance for Nuclear Power Plant Decontamination Operations.®
This NUREG provides generic guidance for planning, implementing, and mon-
itoring restorative decontamination.

WAPWR Response

One of the design objectives for the WAPWR is to minimize exposures to
individuals associated with operation and maintenance through such methods
as material selection, chemistry control, plant layout, high purification
capability, plating of manways and other sealing surfaces, etc.

Westinghouse recommends that should decontamination of systems or compon-
ents be necessary for whatever reason, methods acceptable to the NRC and
compatible with the particular system or component being decontaminated
should be utilized by a WAPWR licensee.
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16.

17.

8.
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Issue A-16: Steam Effects on BWR Core Spray Distribution

Discussion

This issue is not applicable to Westinghouse pressurized water reactor

designs.
Issue A-17: Systems Interactions in Nuclear Power Plants

Discussion

This issue is identified as an Unresolved Safety Issue. Refer to Section
4.0 for a discussion of Unresolved Safety 1ssues.

Issue A-18: Pipe Rupture Design Criteria

Discussion

—_—

Current criteria for postulating pipe breaks and specifying the protection
therefrom have been developed over a long period of time. Accordingly,
these criteria lack consistency when applied inside and outside the con-
tainment and are subject to misinterpretation in certain areas. In ad-
dition, the NRC believes the effect on normal operation of piping design
requirements for postulated accidents needs to be further considered. The
purpose of this generic task is to develop consistent pipe rupture criter-
fa, evaluate the break exclusion region of piping in containment penetra -
tion areas, and develop composite design requirements of piping systems

for abnormal events and normal cperation.

The following are the specific NRC discussions of each of these concerns:

o Current design criteria for the postulation of pipe breaks and
protection therefrom have been developed over a period of Lime and
lack consistency when applied inside and outside containment.
Requlatory Guide .46, "protec’ ion Against Pipe Whip Inside
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Containment." 1is based on the concept of a limited number of
design basis breaks and Standard Review Plan 3.6.1, "“Plant Design
for Protection Against Postulated Piping Failures in Fluid Systems
Outside Containment," combines limited design basis breaks for
mechanistic protection and unlimited breaks for nonmechanistic
protection. The NRC believes that their current efforts toward
documentation of the rationale and engineering justification for
the existina pipe break criteria should continue.

An evaluation of the pipe break exclusion concept in the contain-
ment penetration area of both pressurized water reactor and boil-
ing water reactor plants is required. 1lhe need for and extent of
break exclusion regions, criteria for the use of guard pipes, and
adequacy of design requirements for piping systems in break exclu-
sion regions are topics for which improved NRC guidance will be
developed.

The development of postulated pipe rupture criteria and the trend
towards more conservative seismic criteria have placed increased
emphasis on piping system design to withstand Lhese dynamic
events, but have also resulted in systems which are significantly
more rigid. These more rigidly designed systems in the newer
plants have resulted in calculated stresses for normal operation
which, although still within code 1imits, are significantly higher
than in earlier plants. In addition, dynamic event devices, such
as snubbers and pipe whip restraints, which have been added in
increased numbers have the potential for deleterious interaction
with the piping system during its normal operation. A balance in
piping system design for both normal and abnormal situations
should be achieved to assure that consideration is given to Lhe
effects that abnormal situation design criteria have on norma

operation.
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Currently, Westinghouse utilizes the criteria developed in WCAP-8172/
8082, "Pipe Breaks for the LOCA Analysis of the westinghouse Primary
Coolant Loop,* as the basis for postulating pipe breaks in the reactor
coolant system. However, Westinghouse has performed extensive analyses
and testing on reactor coolant system piping and weld metal to demonstrate
that it is unrealistic to postulate double-ended pipe breaks in the reac-
tor coolant system. Westinghouse has also performed a probabilistic study
which determined the probability of a dcuble-ended pipe rupture resulting
from a safe shutdown earthquake to be on the order of 10-12. In re-
search studies funded by the NRC, Lawrence Livermore Laboratories has
reached similar conclusions based on studies of the Zion plant.

For piping other than reactor coolant system piping, westinghouse has gen-
erally postulated pipe breaks in accordance with Branch Technical Position
MIS 3 ), "Postulated Rupture locallons in Fluid Syslem Piping Inside and
Oulside Containment.® 1his NRC position essenlially requires pipe breaks
to be postulated at specific locations based on stress and other criter-
fa. From a design, analysis, and operating perspective, there would be
significant advantages to reducing the number of rgquircd postulated pipe
break locations. Consequently, it would be of benefit to develop alterna-
tive pipe break criteria similar to that developed for reactor coolant
system piping. For stainless steel piping, the analyses and testing per-
formed for Lhe reactor coolant system piping could be expanded to have
application to all stainless steel piping in the plant. For piping other
than stainless steel, an approach for justifying alternative pipe break
criteria (similar to that used for the reactor coolanl' system piping)
would have to be developed. Because of the magnitude and variety of pip

ing outside the reactor coolant system, development of alternative pipe
break criteria would be an extensive program.

In regard to postulating pipe breaks in containment penetrations, current
NRC acceptance criteria include the use of guard pipe and the definition
of break exclusion areas. If appropriately justified, containment pene -
trations can be identified as break exclusion areas.
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In regard to piping systems designs to withstand dynamic evenits, current
piping design and analysis is generally governed by upset or faulted con

dition transients However, for the reactor coolant system, Westinghouse
has performed inplant testing to demonstrate the acceptability of the sys

tem design for normal operating conditions The relaxation of the pipe
break criteria discussed above would add to the capability of the reacior
coolant system to withstand normal operating loads For piping outside
the reactor coolant system, the development of new and relaxed pipe break
criteria would permit the system design to more easily accommodate normal
operating loads

WAPWR Response

westinghouse currently plans to develop and apply the relaxed pipe Dbreak
criteria (as discussed above) to the WAPWR design These criteria and
their justifications will be documented during the licensing process for
the WAPWR design

[ssue A-19 Digital Computer Protection Systems

Discussion

Some reactor protectior systems which initiate control rod insertion now
incorporate digital computers The purpose o/ this task is for the NRC to
standardize and document the acceptance criteria and methodologqy for the
safety review of digital computer protection systems, and thereby improve

the guidance available to NRC stall reviewers

Digital systems when proposed by applicants are currently being reviewed

by the NRC on a case-by-case basis, which is adequate

WAPWR Response

This task is not directed toward affecting the level of safety, but toward
improving the efficiency of NRC licensing reviews and, therefore, has no

hardware impacl on the WAPWR design
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20.

Issue A-20: [mpacts of the Coal Fuel Cycle

Discussion

Compliance with the National Environmental Policy Act (NEPA) requires that
alternatives to a proposed Federal action be considered and that required
alternatives be balanced against the base case in terms of associated

environmental impacts.

A coal fired plant is currently the only realistic alternative to a
nuclear power plant. Present treatment of the coal alternative is aimed
essentially at economics and public health impacts. 1t is relatively
incomplete in other areas of impact. This task is intended to provide a
comprehensive summary which evaluates the environmental effects of the
coal fuel cycle in a form directly comparable to that for the uranfum fuel
cycle. In the absence of such a generic treatment of the effects of using
coal for generating electric power, it is necessary for the NRC staff to
develop an analysic de novo for each licensing action, to present this
individua! analysis in detail in the environmental impact statement, and
to defend it Lhroughout the hearing process. [This repetitive NRC staff
effort could be avoided Ly preparing a yeneric stalement suitable Lo sup
port rulemaking proceedings. After the rulemaking procedure, such a
statement would avoid repetitive NRC staff effort in individual cases.

The Commission has amended 10CFR Part 51, "Licensing and Regulatory Policy
and Procedures for Environmental Protection," to provide that need for
power and alternative energy source fissues will not be considered in oper-
ating license preceedings (1.e., applicants environmental reports, NRC
environmental impact statements, and hearings). Consideration is still,
however, required in construction permit proceedings.

WAPWR Response

Ihls task Iy associated wilth an envirommental proceedings  basue that s

not app!icable to Westinghouse in relation Lo Lthe WAPWR design
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21. lssue A-21: Main Steam Line Break Inside Containment Etvaluation of
Environmenta) Conditions for Equipment Qualification

Discussion

Safety-related equipment inside containment of a nuclear power plant is
qualified for the most severe accident conditions under which 1t is
expected to function. In a pressurized water reactor, this has for older
generation plants been assumed to be the pressure and temperature that
would accompany a loss-of -coclant accident resulting from the failure of
the largest pipe in the reactor primary sysiem. However, for most plant
designs, calculations indicate that the failure of a main steam line
inside containment results in a temperature that is higher than the tem-
perature calculated for a loss -of -coolant accident and, therefore, possib-
ly higher than the temperature for which the safety-related equipment is
qualified. The purpose of this task is for the NRC to recommend accept-
able methods of calculating environmental conditions that would result
from a steam line failure within the containment for the purpose of qualt-
fying safety-related equipment.

Although calculations indicated that Lhe temperature within the contain-
ment following a steam line break are significantly higher than that fol-
lowing a loss-of-coolant accident, the duration of the high temperature
was calculated to be short. Because of the relatively low heat transfer
rate in superheated steam and the heat capacity of the affected safety-
related equipment, the equipment itself would not be expected to exceed
the temperature for which it was qualified as a result of this short dura-
tion peak in the temperature of the containment almosphere. Therefore,
the NRC believes that aithough this task may result in an improved basis
for determining the environmental conditions for equipment qualification,
it does not involve a major reduction in the degree of protection to the
health and safety of the public,
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WAPWR Response

This issue and its ultimate resolution is really aimed at operating plant
licensees that di¢ not qualify safety-related equipment to steam line
break conditions. Current NRC criteria imposed on recent plant designs
requires that all safety-related mechanical and electrical equipment shall
be shown capable of performing their design safety functions under all
normal, abnormal, accident, and post-accident environments. This criteria
includes a postulated steam line break inside containment and the WAPWR
design wil) meet this criteria.

Current Westinghouse generic environmental qualification programs are in
accordance with this NRC criteria and the WAPWR design is not expected to
be impacted by this issue. Westinghouse will demonstrate that the WAPWR
design is enveloped by the generic qualification programs as discussed in
Section 4.0, item 14 (Unresolved Safety lssue A-24, "Qualification of
Class 1E Safety-Related tquipment®). The appropriate environment for
equipment qualification will be determined as part of the mass and energy/
containment response analysis to be done as part of the normal design

process.
22. lssue A-22: PWR Main Steam Line Break - Core, Reactor Vessel, and
Containment Building Response
Discussion
Several aspects of the main steam line break analyses for pressurized
water reactors as provided by licensees and applicants have been ques-
tioned by the NRC. This task involves evaluating these questions or con-
cerns to confirm or modify the present NRC staff position on these anal -
yses.
the first concern involves the current reliance on the operation of
nonsafety grade equipment as a backup for assumed single active failure in
safety -grade equipment following a main steam line break. This task 1is
WAPWR -RC 5.1-16 NOVEMBER, 1983
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intended to evaluate plant response to the operation or nonoperability of
various non safety grade systems and components, and develop a reliability

assessment of such equipment.

The majority of the components in the secondary system are essentlal to
plant operation or availability, and are in a state of continuous or fre-
quent operation. The considerable experience gained from both fossil and
nuclear plant operation has demonstrated the high reliability of such com-

ponents.
Awareness of this relifability level led to the current NRC staff position
of permitting credit in accident analyses for selected non-safety-grade

equipment as backup to safety-grade equipment.

This task effort is likely to confirm the reliability of this equipment
and thus support the present NRC staff position.

An additional concern involves the mechanical response of the pressure

vessel following a main steam line break. This task will consider safety

systems and operator actions required to maintain acceptable pressure
vessel stress levels and achieve long-term cooling. This potential safety
problem related to reactor vessel integrity does not become important
until the vessel has been subjected to extended neutron irradiation during
plant operation The irradiation effect is to reduce the allowable stress

at reduced temperatures late in the life of the vessel

when considering the sequence of conditions following a main steam line
break. the primary system is first depressurized by overcooling through
the secondary system. The reduction in primary system pressure cduses 4
reactor trip ard actuation of the emergency core cooling sysiem (ECCS).
Pressure reductions in the primary system are accompanied by temperature
decrease with shrinkage of the liquid volume Actuation of the ECCS
replenishes the volume of liquid Unless terminated or controlled by the
operator, the ECCS could eventually refill and repressurize the primary

system to the safety valve set point. This task involves evaluating the
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timing requirements for operalor a . tions, the nature of the actions, and
the likelihood of accomplishment and thus confirm that the operator
actions necessary to maintain pressure vessel integrity can be reliably
accomplished.

In regard to the concern dealing with reliance on non-safety-grade equip-
ment following a main steam line break, Westinghouse analyses have tradi-
tionally taken credit for closing of the turbine stop and control valves
and closing of the main feedwater control valves. The turbine valves are
of high quality but they are not seismically qualified and are, therefore,
classified as non-safety-grade. The turbine valves are assumed to close
for the large double -ended steam line break. In this case, all steam gen-
erators blow down through the break until closure of the main steam isola-
tion valves on a steam line isolation signal, at which time the blowdown
from the intact steam generators is terminated. A reactor trip signal
initiates a turbine trip thereby closing the turbine stop and control
valves. The turbine valves provide backup protection for failure of a
main steam fisolation valve. [f the turbine valves are assumed not to
close because they are not safety-grade, the failure of a main steam iso-
la;ion valve (taken as a single failure) in a loop other than the faulted
loop would result in multiple steam generator blowdowns. The faulted loop
would blow down through the break and the loop with the failed main steam
isolation valve would blow down through the turbine.

For many operating plants, the main feedwater control valves are not seis-
mically qualified and are, therefore, classified as non-safety-grade.
These valves provide backup feedwater isolation to the main feedwater iso-
lation valves during a steam line break event. [f the feedwater isolation
valve in the faulted loop is taken as the worst single failure and the
feedwater control valves do not close as assumed, more feedwaler would be
supplied to the faulted steam generator which would increase the mass and
energy release to containment.

Neither of the two aforementioned scenarios are currently analyzed as part
of plant safety analyses. In the past, westinghouse has justified taking
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credit for closure of the turbine valves and the main feedwater contro)
valves on the basis of the high reliability of these valves.

Improvements in the response of operators are being made as speciflied In
TMI Action Plan 1tem 1.C.), “Procedures for Transients and Accidents.®
Licensees have been asked to perform analyses that consider the occur-
rences of multiple failures, consequential fallures, and operator errors
which, if unmitigated, could lead to inadequate core cooling. In addi -
tion, these analyses are being carried out far enough in time to assure
that all relevant thermal/hydraulic/neutronic phenomena are Identified,
and to address possible failures and operator errors during the long-term
cooling phase. These analyses are expected to serve as the bases for
Emergency Procedure Guidelines for Transients and Accidents including
MSLB. These emergency procedure guidelines will be used as a basis for
the development of plant-specific emergency procedures.

The NRC has concluded that this issue need not be continued as a separate
generic issue. In addition, the improvements in procedures as a result of
Item 1.C.1 of NUREG-0737 will considerably reduce the risk and therefore,
the first of the *wo concerns associated with this issue (the failure of
containment following an MSLB) is of such low safety significance that it
need not be considered further. The second concern (overcooling) will be
thoroughly addressed by Unresolved Safety [ssue A-49, "Pressurized Thermal
Shock® (Secton 4.0, Item 27).

WAPWR Response

For the WAPWR design, the turbine valves and main feedwater control valves
'wil\ be high quality valves with a high degree of reliability, Much of
the circuitry associated with these valves will be safety/grade. Consid-
eration is also being given to fully qualifying the valves.
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Issue A-23: Containment Leak lesting

Discussion

One of the requirements of al)l operating 'icenses for water-cooled power
reactors is that the primary reactor containment meet the leakage test
requirements of Appendix J, "Primary Reactor Containment Leakage Testing
for Water-Cooled Power Reactors," to 10CFR Part 50. 1lhese requirements
provide for preoperational and periodic veri ication by tests of the
leak ‘tight integrity of the primary reactor coniainment, and systems and
components which penetrate containment, and establish the acceptance cri-
teria for such tests. The NRC staff and reactor licensees have experi-
enced some difficulties in implementing Appendix J since it inception.
The purpose of this task is for the NRC to revise this appendix so as to
clarify existing requirements, and resolve conflicting and impractical
requirements. Such clarification is being done now on a case-by-case
basis as part of the NRC staff review process.

Current NRC acceptance criteria for containment leakage testing in accord-
ance with JOCFR Part 50, Appendix J, is provided in Standard Review Plan
6.2.6, "Containment Leakage Testing.®

The NRC has stated that revising Appendix J and issuing a Regulatory Guide
with acceptable containment leakage testing methods have a low potential
for reducing risk. Mowever, considering the work accomplished thus far,
they recommend that the containment leakage task be completed as a Requ -
latory Impact issue on Lhe basis of reducing the compliance burden on
licensees and the paperwork burden on the NRC. They further stated that
emphasis should be placed on eliminating the ambiguities in the present
requlation without imposing more strinent leakage testing requirements
since they do not appear to be effective in reducing risk.
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25.

gAPHR Respogﬁe

As mentioned above, Appendix J to 10CFR Part 50 establishes requirements
for containment leakage testing and by ilself (either in its current form
or some revised form after a rulemaking process) does not impact the
actual WAPWR design beyond ensuring that adequate provisions and capabili-
ties for testing are provided in accordance with General Design Criteria
52, 53, and 54 of Appendix A to 10CFR Part 50. Containment leak testing
capabilities will be provided in the WAPWR design in accordance with
Appendix J and Standard Review Plan 6.2.6. Any deviations from the NRC
acceptance criteria will be justified during ihe licensing process for the
WAPWR design.

[ssue A-24: Qualification of Class It Safely Related tquipment

Discussion

This issue 1s identified as an Unresolved Safely I[ssue. Refer to Section
4.0 for a discussion of Unresolved Safety lssues.

[ssue A-25: Non-Safety '.oads on Class 1E Power Sources

Discussion

Class 1€ power sources are part of the onsite emergency power system and
provide the electric power for the equipment and systems thal dare essen-
tial to emergency reactor shutdown, containment isolation, reactor core
cooling, containment and reactor heat removal or are otherwise essential
in preventing a signficant release of radiocactive material to the environ-
ment. Past regulatory practice has allowed the connection of non-safety
loads in addition to the required safety loids to Class 1E power sources
by imposing some restriclions the purpose of this task b for the NRC Lo
determine whether or not Lhe reliability of the Class b power sources is
signficantly afffected by the sharing of safely and non-safety loads,
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The NRC considers this issue as technically resolved with the issuance of ‘
Revision 2 to Requlatory Guide 1.75, "Physical Independence of Electric

Systems." This regulatory guide basically endorses [tEE Standard

384-1974, "1EEE Trial-Use Standard Criteria for Separation of Class IE

Equipment and Circuits", (also designated ANSI N41.14), and still permits .
Class 1E power sources to share safety and non-safety loads with certain
restrictions.

A specific NRC concern related to this issue is discussed in Section 6.5 ‘
(item 18).

WAPWR Response

westinghouse will completely document and justify any deviations from the
NRC Regulatory Guide 1.75 (and [EEE Standard 384-1974) positions during
the licensing process for the WAPWR design.

26. Issue A-26: Reactor Vessel Pressure Transient Protection ‘

Discussion

This issue is identified as an Unresolved Safety lssue. Refer to Section
4.0 for a discussion of Unresolved Safety Issues.

27. lIssue A-27: Reload Applications

Discussion .

In mid-1975 the NRC provided licensees of operating reactor facilities a
preliminary copy of a staff paper, "Guidance for Proposed License Amend
ments Relating to Refueling," and a "Refueling Information Request Form. "
The purpose was to provide guidance, although preliminary, to licensees as
to the information the NRC considered to be essential for the conduct of
its review of core reload submittals.

WAPWR -RC 5.1-22 NOVEMBER, 1983
0077e:1d



Ihe purpose of this generic task is for the NRC to: (A) update the pre-
liminary quidance issued to licensees in mid 1975 to assure conformance
with the latest NRC technical positiens that relate to core reloads, and
(8) prepare formal review procedures to assure prompt and uniform review
of licensee reload submittals.

The NRC considers this issue as technically resolved with the issuance of
a draft regulatory guide (currently jdentified as Task SC-521-4), "LWR
Core Reloads:; Guidance on Applications for Amendments to Operating Licen-
ses and on Refueling and Startup Tests."

WAPWR Response

This issue and its resolution deal with informational requirements neces
sary for the NRC reviews of reload applications and has no impact on the
WAPWR design.

28. lIssue A-28: Increase in Spent Fue) Pool Storage Capacity

Qiscussion

With the present "no-reprocessing” posture throughout the nuclear power
industry, a considerable increase in onsite spent fue! storage will be
required in order to permit continued operation of many nuclear power
plants. The NRC considers this issue resolved with the issuance of a
letter (dated April 14, 1978, from 8. Grimes (USWRC) to all power reactor
licensees, "01 Position for Review and Acceplance of Spent Fuel Storage
and Hand)ing Applications.”

WAPWR Response

As stated above, the generic task actually deals with expanding the spent
fuel storage capability at existing operating plants. In filself this
fssue does not Impact the WAPWR design. However, due Lo the lack of
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sufficient “away-from-reactor" spent fuel storage capability, the WAPWR
design will include spent fuel! storage capability for approximately 5
cores. Possibly through the use of high density racks or spent fuel con-
solidation, this capability may be increased to approximately 7 to 10
cores.

Issue A-29: Nuclear Power Plant Design for the Reduction of Vulnerability
to Industrial Sabotage

Discussion

ixtensive efforts and resources are expended in designing nuclear power
plants to minimize the risk Lo the public health and safety from equ ipment
or system malfunction or failure. However, reduction of the vulnerability
of reactors to industrial sabotage is currently treated as a plant physi-
cal security function and not as a plant design requirement. Although
present reactor designs do provide a great deal of inherent protection
against industrial sabotage, extensive physical security measures are
sti1] required to provide an acceptable level of protection, An alternate
approach would be to more fully consider reactor vulnerabilities to sabo-
tage along with economy, operability, reliability, maintainability, and
safety during the preliminary design phase. Since emphasis 1is being
placed on standardizing plants, it is especially important to consider
measures which could reduce the vulnerability of reactors to sabotage. Of
course, any design features to enhance physical protection must be consis-
tent with present and future system safety requirements.

Ihe objective of this task is for the NRC to identify and evaluate pos
sible plant design variations which could improve the inherent sabotage
resistance of nuclear power plants Should this program \denlify promis
ing design alternatives, the NRC has indicated thal appropriate changes in
requlations will be developed for future plants. 1he NRC has issued a
draft task plan to investigate this issue. Their scheduled completion
date for publishing conclusions relative to this issue s September, 1984
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fFor current plants high assurance of protection against industrial sabo-
tage is achieved by the physical security measures required by 10CFR
73.55, “"Requirements for Physical Protection of Licensed Activities in
Nuclear Power Reactors Against Radiological Sabotage." For example, 10CFR
13.55 includes requirements thatl:

o Vvital equipment shall be located only within vital areas, which in
turn, shal)l be located within a protected area such that access to
vital equipment requires passage through at least two physical
parriers of sufficient strengih.

o Walls, doors, ceiling, floor, and any windows in the walls and in
the doors of the reactor control room shall be bullet-resisting.

More recently the subject of sabotage protection has been highly visible
with the NRC and ACRS in relation to new plant designs. The "Proposed
Commission Policy Statement on Severe Accidents and Related Views on
Nuclear Reactor Regulation® indicates that Lhe NRC expects applicants for
design approvals (to be used beyond 1985) to address sabotage in Lheir
designs. The NRC is looking for design consideralions that will inhibit
sabotage and that do nol increase the risk of nuclear accidenls from other
causes.

The WAPWR design will incorporate several features which should provide

impro' 3d protection against industrial sabotage. These features include

safequards fluid system designs with reduced or eliminated inlerconnec-’
tions, reduced or eliminated normal operation functions, improved redun-

dancy and diversity, and improved plant layout. Also, the WAPWR plant

layout provides improved physical separation belween safequards trains A

and B as well as between Lhe salequards Lrains and the control systems.

Ihis layout allows Improved control of acces. to vital areas and dalso

allows free access to most normally operating equipment .
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WAPWR Response

The WAPWR design will be in accordance with the provisions of 10CFR 73.55
(e.g., physical barriers).

In addition, Westinghouse will perform a sabotage assessment for the WAPWR
design using risk models. Basically this assessment will compare the
WAPWR design with another design in relation io inherent sabotage protec-
tion and the capability of the design to handle or recover from a success-
ful act of sabotage. [t is intended that this information be provided to
utilities utilizing the WAPWR design for appropriate consideration in
their physical protection plans.

30. Issue A-30: Adequacy of Safety-Related DC Power Supplies
Discussion
This generic task originated from a letter to the ACRS from one of its
consultants that questioned the reliability of O0C power supplies at
nuc lear power stations. The specific concern expressed was as follows:
"While a nuclear power plant is operating, one of two redundant 0C
power supply systems fails causing a reactor scram and subsequently
causing loss of all offsite power. At this point, safe shutdown of
the plant requires that the residual heat from the decay of radio-
activity be removed from the reactor. : Control of valve position and
pumps needed to remove residual heat after planl shutdown depends on
availability of the DC power supply. [f all remaining sources of 0OC
power were lost, continued cooling of the reactor core cannot be
assured."
Ihe NRC view is that the simultaneous and independent failure of redundant
OC power supplies is so unlikely as to be incredible and that their fail-
ure from a common event is judged to be low enough in likelihood that
adequate protection of the public health presently exists, but that
WAPWR -RC 5.1-26 NOVEMBER, 1983
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additional technical studies to be provided as part of this task should
and will be performed to add confidence to this judgment. This view stems
from the following: (A) the postulated scenario is highly unlikely, (8)
the period of vulnerability to the above cited single failure of the
redundant 0C power supply s limited (1.e., both the DC power supply fail-
ure initiating the scenario, and the second fallure of the remaining
source of DC power must occur within 30 seconds 1o defeat starting of the
redundant diesel and acceptance of critical loads), and (C) the degree of
vulnerability is mitigated substantially by the availability of alterna-
tive measures for restoration of power or for removal of decay heat and of
sufficient time (at least 1 hour) for operator implementation of these
alternative measures.

A more detailed discussion of the design of OC power supply systems and of
the NRC view on the postulated accident scenario described above is pro-
vided in NUREG-0305, *lechnical Report on DC Power Supplies in Nuc lear
Power Plants.*

The NRC considers this issue as technically resolved with the issuance of
NUREG-0666, "A Probabilistic Safety Analysis of 0C Power Supply Reguire-
ments for Nuclear Power Plants." 1his NUREG concluded that minimum
requirements for DL power systems should be augmented with the following:

o Assure that design and operational features of the 0C power supplies
used for shutdown cooling do not compromise division independence.
This includes eliminating use of a bus tie breaker, if provided, and
revising test and maintenance activities with the potential for human
error causing more than one 0OC division to be unavailable. Specific
administrative control and procedures should be provided where the

human factor is involved.

o Assure that test and maintenance activities required for battery oper-
ability also include preventive maintenance on bus connections, proce-
dures to demonstrate 0C power availability from the battery to the
bus. and administrative controls to reduce the likelihood of battery
damage during testing, maintenance, and charging.
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0 Stagger test and maintenance activities and crews to the extent
practicable. This should include weekly pilot cell observations,
preventive maintenance on batteries and bus connections, battery
discharge and load tests, battery charger maintenance, and off
Tine battery charging.

o Assure that plant design and operational features are such that
following the loss of one DC power supply or bus: (A) redundant
capabiiity is maintained for providing shutdown cooling in the hot
standby condition, (B) reactor coolant system integrity and fsola-
tion capability are maintained, and (C) operating procedures,
instrumentation, and control functions are adequate to initiate
and maintain shutdown cooling in the hot slandby condition. In
essence, reactor core cooling capability should be maintained fol-
lowing the loss of any one 0OC power supply or bus and a single
independent failure in any other system required for shutdown
cooling.

WAPWR Response

westinghouse will consider the NUREG-0666 0C power supply requirements
during the licensing process for the WAPWR design.

3). Issue A-31: Residual Heat Removal Requirements

Discussion

This tssue is identified as an Unresolved Safety [ssue. Refer to Section
4.0 for a discussion of Unresolved Safety [ssues.
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33.

[ssue A-32: Missile Effects

0iscussion

Thi; issue addresses ‘hree iypes of missiles for which fmpact effects on
nuc lear power plant siructures, syslems, and components important Lo
safety must be evaluated. These missiles are also addressed in Issue
A-38, “Tornado Yissiles;" lssue A-37, “Turbine Missiles:* and for Lhe most
energetic accident-induced missile, Issue B-68, “PWR Pump Overspeed During
LOCA.* Refer to the discuss on of these Issues.

tssue A-33: NEPA Reviews of Accident Risks

D scussion

In 1971 the AFC determined Lhal, consistent with the Nat ional tnvironmen

tal Policy Act, the environmenlal dssessments of requests for construction
permits and operatiny Illcenses shoule 1y 'ude consideration of the pos-
sible iwpacts from accidents. An Annex to I10CFR Part 50, Appendix C, was
proposed which pruvided quidance to applicants in this regard. Basically
this Annex proposed to specify a set of standarvized accident assumptions
to be used in environmenta) reports submitted by applicants for construc-
ticn permits or operating licenses. [t also included a system for classi-
fying accidents according to a graded scale of severity and probability of
ocrurrence. Nine classes of accidents were aefined, ranging from trivial
to very serfous. It directed that “for each class, except classes 1 and
9, the environmental consequences shall be evalualed as indicated.* Class
| events were not Lo be considered because of their trivial consequences
and class 9 events were not to be considered because of their low prob-

ability.

'he purpose of this generic Lusk was for the NRC to conduct limited
additional analyses and orepare 4 summary Ssurvey document which could be
used as a standard reference regarding accident risks in the context of
the NRC environmenta! reviews. ihis same document was intended to serve
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as the principal basis for a decision regarding finalizing the proposed
Annex to 10CFR Part 50, Appendix D.

On June 13, 1980 the Commission published in the Federa! Register a state-
ment of interim policy regarding accident considerations. This statement
withdrew the proposed Annex to Appendix D of 10CFR Part 50 and suspended
the rulemaking proceedings associated with it. [t also put forth the Com-
missions's iInterim policy thact: *. . _.Environmental I[mpact Statements
shall include considerations of the site-specific accident sequences that
lead to releases of radiation and/or radioactive materials, including
sequences that can result in inadequate cooling of reactor fuel and lo
melting of the reactor core. In this regard, attention shall be given
both to the probability of occurrence of such releases and to the environ
mental consequences of such releases.”

This interim policy is considered by the NRC as the technical resolution
to this issue.

WAPWR Response

This issue and 1ts resolution is associated with evaluating accidents in
the context of environmental reviews of nuclear power plants and accord-
ingly, would be addressed by each utility using the WAPWR design as part
of its environmental impact statement, and as such it is not applicable to
westinghouse in relation to the WAPWR design.

lssue A-34: Instruments for Monitoring Radiation and Process Variables
During Accidents

Discussion

Ihe purpose of this task was for the NRC to develop criteria and quide

Iines to be used by applicants, licensees, and NRC staff reviewers to
support implementation of Regulatory Guide 1 .97, Revision 1, "Instrumenta -
tion for Light Water Cooled Nuclear Power Plants to Assess Plant Condi -
tions During and following an Accident . ®
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The NRC ronsiders this issue as technically resolved with the is<vance of

Revision 2 to Regulatory Guide 1.9/.

WAPWR Response

Requiatory Guide 1.97, Revisicn 2, in relation to the WAPWR design is dis-
cussed in Section 3.1 (item 23)

Issue A-35: Adequacy of Offsite Power Systems

Discussion

The NRC requires that elestric power for safety systems be comprised of
two redundant and . independent divisions, each capable of providing the
necessary plant orotection functions during al) normal operating con-
d ‘ons and fol‘oﬁing various design basis accidents. Each division
in. udes an offsite AC power connection (t'ie preferred power source), a
scandby emergency diesel generator AC power supply (capuble of powering
essentia)l safet” systems should the offsite source be lost), and DC power

sources.

Events at several plants involving the loss or degradatior of the offsite
power system or involving its connection to the emergency onsite power
system have indicated that a reassescment of current NRC requirements was
appropriate. Tp1s task was undertaken by the NRC to perform such an
assessment and to determine ine need, if any, for upgrading the offsite
power sources and/or their interfaces with the onsite power sysiem at
nuclear power stations. The issue in relation to. the Millstone Unit 2
event is discussed in Section 6.5 (i%em 20). ‘

The NR% considers this issue as technizally resolved with the issuance of
the Standard Review Plan 8.3.1, "A-C Pewer Systems (Onsite) " accc- ance

‘riteria.
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WAPWR Response

westinghouse will completely document and justify any deviations from Lhe
NRC Standard Review Plan 8.3.)1 acceptance criteria during the licensing
process for the WAPWR design.

Issue A-36: Control of Heavy Loads Near Spent Fuel

Discussion

This issue is identified as an Unresolved Safety Issue. Refer to Section

4.0 for a discussion of Unresolved Safety I[ssues.
[ssue A-37: Turbine Missiles
iscussion

Protection of essential systems from turbine missiles fis required by the

NRC staff unless the combined generation, strike and damage probability is

very small. For most new plants, adequate protection against turbine mis-
siles is provided by favorable turbine placement and orientation and ad

herence Lo the quidelines of Regulatory Guide 1.115, Revision 1, "Protec

tion Against Low-Trajectory Turbine Missiles." For plants that have
safety-related structures, systems, and components that are potentially
susceptible to turbine missi’z strikes because of unfavorable turbine
placement for example, a more ¢etailed evaluation of turbine missile pro-
tection is required. Currently, each such plant is reviewed on a case-
by-case basis to assure that the probability of unacceptable damage is
acceptable or, if not, that appropriate measures are taken to reduce this

probabilitly.

lhe purpose of this generic task is for Lhe NRC to assess the methods
currently used to estimate the probability of damage to essential systems
used in these rase by case reviews, lo quantify the effect of steps that

can be taken by applicants to reduce the damage probability, and Lo
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recommend means of assuring that the probability of unacceptable damage is
sufficiently small. Although this task is intended to provide a more
uniform review by providing better guidance to NRC reviewers and appli-
cants, the currently used case-by-case methods are sufficiently conserva-
tive to assure adequate protection of the public health and safety.

More recently, it has been identified that for Westinghouse designed tur-
bines, at normal operating speed the more likely failure mechanism would
lead to an increase in the historically observed frequency of disc cracks,
the imposition of a periodic ultrasonic inspection should leave the his-
torically observed failure/missile frequency unchanged.

WAPWR Response

westinghouse will completely document and justify any deviations from the
NRC Requlatory Guide 1.115 positions during the licensing process for the
WAPWR design.

38. Issue A-38: Tornado Missiles

Discussion

Genera)l Design Criteria 2 and ¢ of 10CFR Part 50, Appendix A, require in
part that structures, systems, and components important to safety be
designed to be able lo withstand the effects of tornado missiles. A mis-
sile generated by a lornado may be energetic enough to cause damage o
improperly protected systems or components. This damage may ultimately
result in the release of radioactivity to the environment. This design
requirement imposed new demands on the practice of struclural engineering,
that is, for other types of facilities, tornadoes have always been con-
sidered too rare an event Lo be included in the design basis. Conseguent-
ly, no body of design practice existed and design criteria for tornado
resistance had to be developed. The first NRC requirements were published
in Standard Review Plan 3.5.1.4, "Missiles Generated by Natural Phenom-
ena," in 1975 and revised in 1976.
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Since 1976, Standard Review Plans 3.3.2, "Tornado Loadings," and 3.5.1.4,
"Missiles Generated by Natural Phenomena," have been revised and Regqula-
tory Guides 1.76, "Design Basis Tornado for Nuclear Power Plants," and
1.117, “Tornado Design Classification," have been issued and/or revised.
In these documents the NRC details specific design acceptance criteria to
meet the requirmments of General Design Criteria 2 and 4 and recommends

methods of satisfying the acceptance criteria.

The purpose of this task is not for the NRC (o investigate new possibili-
ties to increase plant safety but to refine the spectrum of possible tor-
nado missiles. The NRC's judgment was that postulated missile velocities,
size, and orientation used in the plant safety analysis are more conserva-
tive than tornado damage histories would warrant.

The end product of this generic issue was to be a set of design basis mis-
siles that does not impose unnecessary desiqgn requirements on plant con-

struction and for which a sound technical baslis exisls.

WAPWR Response

Current NRC regulations and regulatory quidance will be utlilized in the
WAPWR design in relation to tornado missiles. westinghouse will complete-
ly document and justify any deviations from the NRC acceptance criteria
during the licensing process for the WAPWR design.

lssue A-39: Determination of Safety Relief valve Pool Dynamic Loads and
Temperature Limits for BWR Containments

Discussion

This issue is not applicable to Westinghouse pressurized waler reactor

designs.
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a1,

4z2.

lssue A-40: Seismic Design Crileria Short lerm Program

Discussion

This issue is identified as an Unresolved Safety Issue. Refer to Section

4.0 for a discussion of Unresolved Safety lssues.

Issue A-41: Seismic Design Criteria - Long Term Program

Discussion

This issue involves long term research programs on seismic design. In
this regard, the NRC has established a seismic Safety Margins Research
Program which is basically intended to quantify how much seismic margin is
available for various components in current operating plant designs. This
quantification is intended to be used to develop probability models that
could assess the impact of seismic evenls much larger than the current
safe shutdown earthquake design basis.

WAPWR Response

The Westinghouse practice of generic seismic level qualification has, in
general, resulted in additiona)l seismic safety margins in Westinghouse
equipment. Westinghouse anticipates no hardware impact on the WAPWR
design as a result of this issue.

lssue A-42: Pipe Cracks in Boiling Water Reactors

Discussion

This issue is not applicable to Westinghouse pressurized water reactor

designs.
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Issue A-43: Containment Emergency Sump Performance

Discussion

1his issue is identified as an Unresolved Safety I[ssue.

4.0 for a discussion of Unresolved Safety Issues.

Issue A-44: Station Blackout

Discussion

This issue is identified as an Unresolved ~ fety Iissue.

4.0 for a discussion of Unresolved Safety [ssues.

lssue A-45: Shutdown Decay Heat Removal Requirements

Discussion

This issue is identified as an Unresolved Safety I[ssue.

4.0 for a discussion of Unresolved Safety Issues.

Refer to Section

Refer to Section

Refer to Section

lssue A-46: Seismic Qualification of Equipment in Operating Plants

Discussion

This issue is identified as an Unresolved Safety lIssue.

4.0 for a discussion of Unresolved Safety Issues.

Issue A-47: Safety Implications of Control Systems

Discussion

lhis issue is identified as an Unresolved Safely (. .ue.

a.0 for a discussion of Unresolved Safety lssues.
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48. Issue A-48: Hydrogen Control Measures and Effects of Hydrogen Burns on
Safety Equipment
Discussion

This issue is identified as an Unresolved Safety Issue. Refer to Section

4.0 for a discussion of Unresolved Safety I[ssues.
49. lssue A-49: Pressurized Thermal Shock

Discussion

This issue is identified as an Unresolved Safety Issue. Refer to Section
4.0 for a discussion of Unresolved Safety lssues.
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5.2 CATEGORY 8 ISSUES

The following discussions pertain to current Category B issues in relation to
the WAPWR design. NRC discussions and descriptions of these issues are con-
tained in NUREG-0471, “Generic Task Problem Descriptions (Category B, C, and D
Tasks)" and NUREG-0933, "A Prioritization of Generic Safety issues."

1. Issue B-1: Environmental Technical Specifications

Qiscussion

Current NRC regulations and practice require that certain operating
requirements, Technical Specifications, be made part of each operating

license. The nonradiological portion of Appendix B to the operating
license traditionally derives from information in the Final Environmental
Statement and other relevant sources. Based on several years of NRC
experience with facility licensing and a better understanding of Environ-
mental Protection Agency and NRC responsibilities in the area of water
quality regulation, 1t is believed that the development of Standardized
Environmental Technical Specifications (SETS) is appropriate. SETS are
intended to result in more efficient use of NRC and applicant resources
and more uniform requirements and performance standards for licensees.
The NRC intends that this task results in the development of Standardized
Environmental Technical Specifications to be published as a NUREG report
or as part of Regulatory Guid. 4.8, “Environmental Technical Specifica-
tions for Nuclear Power Plants." SETS are being prepared on a case-by-
case basis. The NRC considers this issue resolved.

WAPWR Response

This issue and its resolution Is associated with site specific environ-
mental technical specification guidance and accordingly, it is not appli-
cable to Westinghouse 1in relation to the WAPWR design. Environmental
technical specifications are the responsibility of each utility utilizing
the WAPWR design.
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2. Issue B-2: Forecasting Electricity De=ind ‘

Discussion

Originally, this issue was directed at improving the NRC's capability to ‘
forecast electricity demand for the purpose of evaluating an applicant's
need for power forecasts in individual licensing cases.

As discussed in some detall in Section 5.1 (item 20), the NRC has recently .
revised their regulations to no longer require that the issue of "need for
power* be addressed in operating license proceedings.

As a matter of policy, the Commission endorses placing substantial reli-
ance on state assessments of need for power, energy conservation, and
alternative energy source analyses to fulfill the NRC's National Environ-
mental Policy Act responsibilities at the construction permit stage and
has initlated the development of procedures for soliciting this input.

This Environmental iYssue has been resolved with the publication of the
"following documents: (A) Regulatory Guide 4.1, Rev. 2, Chapter 1 on
“Purpose of the Proposed Facility and Associated Transmission,* July 1976;
(B) NUREG/CR-0022 on “Need for Power: Determination in the State Decision
Making Process,® March 1978; (C) NUREG/CR-0250 on “"Regional Econometric
Mode! for Forecasting Electricity Demand by Sector and State,* September
1978; (D) Section 8 of NUREG-0555 on “Environmental Standard Review Plans
for the Environmental Review of Construction Permit Applications for
Nuclear Power Plants,* May 1979; (E) Part I[II of March 1980; (F)
ORNL/TM-7947 on “An Integrated System for Forecasting Electric Energy and
Load for States and Uti1lity Service Areas,” May 1982; and (G) NUREG-0942
on *Conducting Need-for-Power Review for Nuclear Power Plants: Guidelines
to States,* draft report of December 1982.
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WAPWR Response

The need for power issue 1s associated with an environmental proceedings
task that does not affect plant safety nor impact Westinghouse in relation
to Lhe WAPWR design.

3. Issue B-3: Event Categorization

Discussion

There are several inconsistencies in event categorization between the NRC
General Design Criteria, Standard Review Plan, standard format and content
guide, and applicant submittals. In addition, categorization by other
groups such as ANSI and ANS 1s not always consistent with NRC positions.
In several cases, applicants have proposed that certain events be cate-
gorized as accidents (which would permit limited fuel damage) whereas the
NRC categorizes them as anticipated transients. The purpose of this task
ts for the NRC to categorize postulated transients and accidents and
define acceptance criteria for the various categories. The resulting
categorizations and acceptance criteria are intended to ‘mprove the licen-
sing process and provide possible relief from current restrictive require-
ments for some licensees.

Westinghouse has long considered that event categorization for application
to nuclear power plants should be the responsibility of the Amer ican Nuc-
lear Society (ANS). ANS has just completed the development of new twin
standards, Y.e., “Nuclear Safety Criteria for the Design of Stationary
Pressurized Water Reector Plants®, ANSI/ANS-51.1-1983 and “"Nuclear Safety
Criteria for the Design of Stationary Bolling Water Reactor Plants®,
ANSI/ANS-52.1-1983. They replace ANSI N18.2-1973 and ANSI/ANS-52.1-1978
having like titles. These standards include event categorizations, pro-
viding five *Plant Conditions”, designed to fit with existing NRC rules
and regulations, replacing the four "Conditions of Design® previously
used. The extra, Plant Conditions 2, was specifically created to match,
as nearly as possible, the catgory *anticipated transients" used by the
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NRC. Events are categorized on the basis of best-estimate frequencies of
occurrence as modified by combinations with other events, using method-
ology set forth in Table 3-4 of the twins standards. Other facets given
for Plant Conditions: examples of each category in Table 3-3, acceptance
criteria in Table 3-2, and dose criteria in Table 3-1. Requirements
associated with Plant Conditions are treated in Sections 3.2, including
those for application of the single-fatlure criterion (the overall bases),

coincident occurrences, multiple fatlures, common-cause fallures, operator
actions and human errors.

WAPWR Response

Westinghouse 1s considering utilizing the event categorization of draft
ANS-51.1 for the WAPWR design and licensing activities. That is:

o Plant Condition 1: planned operations
o Plant Condition 2: F > 10!

o Plant Condition 3: 107 > F > 1072

o Plant Condition 4: 1072 > F > 1074

o Plant Conditton 5: 107* > f > 107®

Where F s defined as the best estimate frequency of occurrence per
reactor year.

Issue B-4: ECCS Rellability
Discussion
This Yssue has been superseded by Item II.E.2.1 of NUREG-0660, "NRC Action

Plan Developed as a Result of the TMI-2 Accident." Refer to Section 3.3.2
(Ytem 9) for a discussion of Item I1.E.2.1 of NUREG-0660.
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Issue B-5: Ducti'ity of Two-Way Slabs and Shells and Buckling Behavior of
Steel Containments

Discussion

Ductility of Two-Way Slabs and Shells: This task involved NRC development
of a more dependable and realistic procedure for evaluating the design
adequacy of Category | reinforced concrete slabs subJéct to a postulated

loss-of -coolant accident or high energy pipe break.

More specifically, the NRC intended to determine with sufficient accuracy
the influence of biaxial membrane tension on the resistance function and
the permissible ductility ratio of two-way slabs loaded 'n Fflexure and
shear. Since the response of the slab to the postulated loading condi-
tions will likely be in the nonlinear range because of the simultaneous
application of the severe, time dependent pressure load and concentrated
jet force, the analysis performed must encompass the nonlinear range.
This NRC task investigated the following specific items:

o A summary of the existing state-of-the-art on the subject result-
ing from a 1iterature search.

o The relationship between ductility of one-way slabs and two-way
slabs.

o The ductiliiy of two-way slabs under shear and flexure separately

and under combined loading conditions, Iincluding the biaxial
membrane tensile force.

o Recommendations relative to avoidance of shear fallure that could
be utilized in practical design applications.

o A comparison of solutions obtained by analytical methods with
applicable tests performed on two-way slabs.
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The NRC has concluded that there is sufficient information pertaining to
the design of two-way slabs subjected to dynamic loads and biaxia) tension

to enable a reasonably accurate analysis. Thus, this portion of issue B-5
is considered resolved.

Buckling Behavior of Steel Containments: The structural design of a steel
containment vessel subjected to unsymmetrical dynamic loadings may be
governed by the instability of the shell. For this type of loading, the
current design verification methods, analytical technigues, and the accep-
tance criteria may not be as comprehensive as they should be. Section III
of the ASME Code does not provide detalled guidance on the treatment of
buckling of steel containment vessels for such loading conditions. Regu-
latory Guide 1.57, "Design Limits and Loading Combinations for Metal
Primary Reactor Containment System Components,® recommends a minimum
factor of safety of 2.0 against buckling for the worst loading condition
provided a detalled rigorous analysis, considering inelastic behavior, is
performed. On the other hand, the 1977 Summer Addenda of the ASME Code
permits three alternate methods, but requires a factor of safety between
2.0 and 3.0 against buckling depending upon the applicable service 1imits.

At present, the NRC has developed and s using a set of interim criteria
for evaluating steel containment buckling for plants undergoing operating
1icense review. NRC investigation into this item s continuing. This
ftem is currently considered to be medium priority by the staff, with
considerable uncertainty.

WAPWR Response

The interim criteria discussed above will be .onsidered during the WAPWR
containment design. In addition, Westinghouse will completely document
and Jjustify any deviations from the NRC Standard Review Plan 6.2.1
acceptance criteria during the 1icensing process for the WAPWR design.
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6. Issue B-6: Loads, Load Cumbinations, Stress Limits

Discussion

The designer of pressure vessels and piping system components must consid-
er (A) the individual and combined loads that will act on each component
due to normal operating conditions, system transients, and postulated low
probabi1ity events (accidents and natural phenomena), and (B) the stress
1imits to be used in evaluating structural Integrity and component oper-
abi11ty when subject to these loads.

The work effort to investigate and establish a position on dynamic re-
sponse combination methodology was completed and reported in NUREG-0484,
Rev. 1, "Methodology for Combining Dynamic Responses®. The conclusions in
this report have been incorporated into the latest version of SRP 3.9.3.
In addition, work has been completed on an evaluation of the loads and
load combinations for containment structures. The only work remaining 1is
research into decoupling the LOCA and SSE events. Reports on two investi-
gations addressing this issue have been released as NUREG/CR-2136, “Ef-
fects of Postulated Event Devices on Normal Operation of Piping Systems in
Nuclear Power Plants,* and NUREG/CR-2189, *Probability of Pipe Fracture in
the Primary Coolant Loop of a PWR Plant.*

The purpose of this task is for the NRC to provide guidance on load com-
bination methods and acceptable stress 1imits.

The NRC considers this \issue as being technically resolved with the
tssuance of the latest version of Standard Review Plan 3.9.3, “ASME Code
Class 1, 2, and 3 Components, Component Supports, and Core Support Struc-
tures.*

WAPWR Response

Westinghouse will completely document and justify any deviations from the
NRC Standard Review Plan 3.9.3 acceptance criteria during the licensing
process for the WAPWR design.

WAPWR -RC §.2-1 NOVEMBER, 1983
0106e:1



7. 1Issue B-7: Secondary Accident Consequence Modeling ‘

Discussion

The NRC intends to develop more rellable models and associated computer '
capability than currently avatlable to the NRC for assessing the radiolog-

fcal consequences of accidents that could result in the release of radlo-

activity through secondary systems. The objective is to determine if

these types of accidents could be bounded by a simple source t>rm thus

precluding plant specific analyses.

The events resulting in the most significant release of radioactivity
through the secondary systems are

0o Steamline break with a subsequent small-break loss-of-coolant
accident resulting from fatlure of a partially degraded steam
generator tube(s).

0 Steamline break with a subsequent small-break loss-of-coolant
accident (other than a steam generator tube rupture) resulting
from any of the following:

- stuck-open power -operated relief valve,

- safety valve actuated during the primary system transient,
- pipe whip,

- Jet impingement from the broken steamline.

This issue 's encompassed by Uncategorized Issue 18, "Steamline Break with
Consequential Small LOCA* (refer to Section 5.5, item 18).
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8. lIssue B-8: Locking Out of ECCS Power-Operated Valves

Discussion

The physical locking out of electrical sources to specific motor-operated
valves required in the engineered safety functions of emergency core
coaling systems has been required by the NRC, basec¢ on the assumption that
2 spurtous electrical stignal at an ‘noppertune time could activate the
valves to thc asaverse position (e.g., closed rather than open, or opened
rather than closed). While such an event has a finite probability,
another probability exists that the valves might be adversely positioned
due to operator error.

This task involves a reevaluation of the NRC requirement using a systems
approach, and considering such items as (A) the evaluation of the prob-
abi1ity of a spurious signal, (B) the time required to reactivate the
valve operator, (C) the status of signal lights when the circuit breaker
‘s open, (D) can the valve be locked out in an improper position due to a
faulty indicator, (E) are there other designs improving reliablity without
lock-out and (G) what are the advantages and disadvantages of corrective
action by an alert operater in case of incorrect positioning vis-a-vis a
system with power locked out.

Historically, Westinghouse has argued (based on WCAP-9207, “Evaluation of
Mispositioned ECCS Valves®) that spurious movement of a motor-operated
valve due to an electrical fault in the motor actuation circultry, coin-
cident with a loss-of-coolant accident, s an acceptably low probability
event. This, coupled with valve position control room indication as well
as pertodic visual inspection and operability testing of the valves,
should preclude the need for the physical locking out of the electrical
source to these valves. Nevertheless, the NRC has been requiring physical
lock-out in accordance with Branch Technical Position ICSB 18, “Applica-
tion of the Single Fatlure Criterion to Manually-Controlled Electrically-
Operated Valves."
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It is the current NRC position that locking out ECCS power operated valves
provides an acceptable approach to meet the single failure criterion
required by 10CFR 50. The NRC further recommends that until a quanti-
fiable reduction in risk to the public or a significant cost savings to
industry can be ascertained, as a result of an alternate solution to the
current ECCS lock-out position, this issue should be dropped from further
consideration as a safety issue.

Additional NRC acceptance criteria in this area are documented in Branch
Technical Position RSB 6-1, "Piping from the RWST (or BWST1) and Contain-
ment Sump(s) to the Safety Injection Pumps." Specifically for new plant
designs the NRC acceptance criteria are intended to eliminate the need for
various schemes such as locking out power to valves to ensure no interrup-
tion of water supplies to emergency core cooling pumps.

WAPWR Response

The Integrated Safequards System of the WAPWR consists of four independent
high head ECCS pumps, core reflood tanks, accumulators, and containment
spray pump subsystems. Therefore, the consequences of a spurious
electrical signal causing a single valve to move to an adverse position
has been greatly diminished, since it can at most, only affect one of four
subsystems. However, it s still envisioned that power lockout will be
employed for certain valves, but restoration of power to these valves can
be accomplished from the main control room.

9. Issue B-9: Electrica) Cable Penetrations of Containment

Discussion

The purpose of this task was for the NRC to reevaluate current licensing
criteria for the design and qualification testing of electrical penetra-
tions in the reactor containment In light of concerns raised by these
fallures. Some prototype electrical penetration failures occurred in both
high- and low-voltage penetration modules at licensed facilities. [t was
originally postulated that the fallures of the low-voltage penetration
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modules were due to electrical short circults caused by collection of
moisture in fissures (cracks) in the epoxy insulator-sealant. However,
results of the laboratory analysis indicated that the fallures were caused
by heating of the conductors at the connection splices within the penetra-
tion module. The heating resulted from high contact resistance due to
epoxy intrusion into an area of connector splices that were not insulated
during the manufacturing process. The accumulation' of carbon deposits
over a period of time, resulting from the heating process, created a con-
ductive path (short circuit) between adjacent conductors in the penetra-
tion modules.

Existing requirements in I[EEE Standard 317-1976, *Electrical Penetration
Assemblies in Containment Structures for Nuclear Power Generating Sta-
tions,* and Regulatory Guide 1.63, “tlectric Penetration Assemblies 1in
Containment Structures for Light-Water Cooled Nuclear Power Plants®
provide adequate direction for the design of containment electrical cable
penetrations. Thus, the NRC considers this issue technically resolved.

WAPWR Response

Westinghouse will completely document and Justify any deviations from the
NRC positions of Regulatory Guide 1.63 (which endorses IEEE Standard
317-1976) during the 1icensing process for the WAPWR design.

Issue B-10: Behavior of BWR Mark IIl Containment

0iscussion

This issue s not applicable to Westinghouse pressurized water reactor
designs.
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11. Issue B-11: Subcompartment Standard Problems
Discussion

The calculations of differential pressures that occur in containment
subcompartments from a loss-of-coolant event require a complex fluid
dynamic analysis to assure that the subcompartment design pressures are
not exceeded. To check the various industry computer codes used for the
analyses, the NRC has issued a standard problem to the reactor vendors and
architect engineers so that their models and calculational methods can be
evaluated. This task, now compiete, involved the NRC review and evalua-
tion of the subcompartment standard problem analyses supplied by vendors
and architect engineers to determine the validity of their models.
Standard Review Plan 6.2.1.2, "Subcompartment Analysis," provides current
NRC acceptance criteria for containment subcompartment analyses.

WAPWR ‘Response

Westinghouse will completely document and justify any deviations from the
NRC Standard Review Plan 6.2.1.2 acceptance criteria during the licensing
process for the WAPWR design.

12. Issue B-12: Containment Cooling Requirements (Non-LOCA)
Discussion

The rationale for normal and postaccident containment cooling has been
reviewed by the NRC to determine the adequacy of the design requirements
imposed on the containment ventilation systems. By reviewing typical
designs the NRC developed a basic understanding of the consequences of a
loss of normal containment cooling, including the impact, if any, on the
operability of safety systems and control systems. Specifically, the pur-
pose of this task was to establish whether or not (A) the normal ventila-
tion system is essential to achieve a safe cold shutdown, (B) a failure in

the system could cause an accident, and (C) the system is required to
mitigate accidents.
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The NRC considers this issue as being technicaliy resolved and their cur-
rent acceptance criteria are documented n Standard Review Plan 6.2.2,
*Containment Heat Removal Systems."®

WAPWR Response

Westinghouse will completely document and justify any deviations from the
NRC Standard Review Plan 6.2.2 acceptance criteria during the licensing
process for the WAPWR design.

13. Issue B-13: Marviken Test Data Evaluations

Discussion

Test data from the Marviken containment tests have been obtained by the
NRC for the purpose of validating containment pressure codes currently
used for, performing independent calculations related to licensing
reviews. The Marviken data are containment pressure responses from a
full-scale blowdown using a pressure suppression type containment. This
task, now complete, correlated the Marviken data and compared the results
with existing computer programs.

The NRC considers this issue as being technically resolved and Standard
Review Plan 6.2.1.1.A, *"PWR Ory Containments, Including Subatmospheric
Containments,* provides acceptance criteria for the containment response
(e.g., pressure and temperature) as a result of a postulated loss-of-
coolant accident and secondary system steam and feedwater 1ine breaks.

WAPWR Response

Westinghouse will completely document and justify any deviations from the
NRC Standard Review Plan 6.2.1.1.A acceptance criteria during the licen-
sing process for the WAPWR design.
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Issue B-14: Study of Hydrogen Mixing Capability in Containment Post-LOCA
Discussion
This issue s Included as part of Unresolved Safety Issue A-48, “Hydrogen

Control Measures and Effects of Hydrogen Burns on Safety Equipment® (refer
to Section 4.0, item 26).

Issue 8-15: CONTEMPT Computer Code Maintenance

Discussion

The CONTEMPT computer code 1s used by the NRC staff to perform indepen-
dent containment analyses. This task involves the maintenance and revis-
fon of the CONTEMPT code to accommodate new containment designs or new

problem areas as they are defined.

WAPWR Response

This iYssue applies to an ongoing NRC administrative activity and has no
impact on the WAPWR design.

16. Issue -16: Protection Ageinst Postulated Piping Fatlures 1in Fluld
Systems Outside Containment
Discussion
This issue has been \ncorporated as part of Issue A-18, “Pipe Rupture
Design Criteria® (refer to Section 5.1, item 18).
17. Issue B-17: Criteria for Safety-Related Operator Actions
Discussion
Current plant designs are such that rellance on the operator to take
action in response to certain transients s necessary. In addition, some
WAPWR -RC 5.2-14 NOVEMBER, 1983
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current pressurized water reactor designs require manual operations to
accomplish the switchover from the injection mode to the recirculation
mode following a loss-of-coolant accident. The realignment operations
must be accomplished before the inventory in the refueling water storage
tank s depleted.

The NRC plans to develop a time criterion for safety-related operator
act'ons including a determination of whether or not automatic emergency
core (00ling system realignment will be required.

The ANS is currently developing a new standard (1.e., ANS-58.8, "Time
Response Design Criteria for Safety-Related Operator Actions®) to provide
guidance in determining the time response requirements that are accept-
able for relying on operator actions to mitigate the consequences of
design basis events In nuclear power plants. Westinghouse endorses and is
participating in the development of ANS58.8 (also referred to as ANSI
N66O) .

This issue has been superseded by TMI Action Plan Items [.A and I.C
(NUREG-0660). Following the conclusion ¢ the safety-related operator
actions criteria development efforts from TMI Action Plan item 1.A.4.2, a
more rigorous analysis has been suggested to reassess the value/impact
associated with the adoption and ‘mplementation of specific safety-
related operator actions requirements which are not currently available.

Specifically in relation to the development of the WAPWR, Westinghouse has
established (as a design objective) a 30-minute (ime period before the
operator s assumed to take any safety-related action to mitigate the
consequences of most design basis events. In addition, the WAPWR design
uses of an emergency water storage tank. The emergency water storage tank
Ys inside containment and provides a continuous suction source Ffor the
high head pumps, thus eliminating the conventional realignment from the
refueling water storage tank to the containment sump.
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WAPWR Response

vostinghouse will completely document and justify assumed operator action
times during the (icensing process for the WAPWR design.

Issue B-18: Vortex Suppression Requirements for Containment Sumps

Discussion

This Yssue s included as part of Unresolved Safety Issue A-43, "Contain-
ment Emergency Sump Performance® (refer to Section 4.0, item 21).

19. Issue B8-19: Thermal-Hydraulic Stability
Discussion
Demonstrating the thermal-hydraulic stability of a reactor s an essen-
tial element in the thermal-hydraulic design. Instabilities can result in
fuel fallures from premature departure from nucleate bolling or exces-
sive hydraulic loads. This task involves the NRC -development of the
analytical methods to perform independent calculations to check vendor
analyses of thermal-hydraulic stability.
Westinghouse has successfully demonstrated the inherent thermal-hydraulic
stability of open-channel fuel assemblies similar in configuration to the
WAPWR fuel by testing and analysis.
WAPWR Response
This Vssuc applies to an ongoing NRC adminisirative activity. However, as
part of the detalled design and licensing process, Westinghouse will
demonstrate the thermal-hydraulic stability of the WJAPWR reactor core by
appropriate testing or analysis.
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. Issue B-20: Standard Problem Analysis

Discussion

Most vendors, in the conduct of internal audits of emergency core cooling
performance computer codes, have discovered errors in coding and/or logic
which have significant effects on the prediction results of approved
models. This task involves the use of standard problems to evaluate the
predictive accuracy of these complex computer codes and to detect errors
to the extent that the errors affect the results of code predictions.

WAPHR Response

Westinghouse emergency core cooling performance analyses for the WAPWR
design (in accordance with 10CFR 50.46, “Acceptance Criteria for Emer-
gency Core Cooling Systems for Light Water Nuclear Power Reactors”) will
be performed using models approved by the NRC in accordance with Appendix
K, “ECCS Evaluation Models," to 10CFR Part 50.

21. Issue B-21: Core Physics
Discussion
The NRC has a variety of technical activities ongoing or planned related
to core physics. For the most part these activities are directed at
improving the NRC's analytical and computer capabilities for performing
independent analyses related to such areas as reactor kinetics, predict-
ing static core physics characteristics, core parameters for transient
analyses, and departure from nucleate boiling. The purpose of this task
's to coordinate all NRC staff reactor physics efforts into a single
program with clearly defined objectives.
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The NRC considers this issue as being a licensing issue and not a generic
safety concern. This issue has been dropped from further NRC considera-
tion.

WAPWR Response

This issue applies to a completed NRC administrative activity and has no
impact on the WAPWR design.

Issue B-22: LWR Fuel
Discussion

Individual reactor fuel rods sometimes fail during normal operation, and
many rods are calculated to fail during severe accidents releasing activ-
ity to the surroundings and providing a source for releases from the
plant. Fallures during some accidents could be severe enough to fragment
the cladding and disperse fuel pellets into the coolant, but regulations
require that the coolable rod-like geometry must be maintained. Behav-
foral characteristics, such as rod bowing and densification, also have an
effect on plant-1imiting conditions. Thus, fuel behavior during norma)
operation and postulated accidents must be predictabla In order to set
operating limits, to 1imit activity releases, and to ensure no more than
acceptable degradation of the fuel system. The objective of this task is
to assure that such predictions are reliable.

Standard Review Plan 4.2, “fyel System Design,* provides detatled NRC
acceptance criteria for the design of fuel and core components.

WAPWR Response

Westinghouse will completely document and justify any deviations from the
NRC Standard Review Plan 4.2 acceptance criteria during the licensing
process for the WAPWR design.
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Issue B-23: LMFBR Fuel
Discussion

This issue involves NRC efforts related to the review of 1iguid metal fast
breeder reactor (LMFBR) fuel designs and ‘s not applicable to the WAPWR

design.

Issue B-24: Seismic Qualification of Electrical and Mechanical Components

Discussion

This issue is included as part of Unresolved Safety Issue A-46, *Selsmic
Qualification of Equipment in Operating Plants* (refer to Section 4.0,
ftem 24).

Issue 8-25: Piping Benchmark Problems

Discussion

Applicants are required to provide confirmation of the adequacy of com-
puter programs used in the structural analysis and design of piping
systems and components. In the past this consisted of applicants pro-
viding (and the NRC reviewing) brief descriptions of the computer pro-
grams used and solutions to simple textbook problems. In order to better
provide assurance or the rellability of these programs, this task ‘nvolved

the NRC development of benchmark problems (and solutions to these
problems) for use in the review of applications for construction permits.

The results from this task were incorporated into Standard Review Plan
1.9.1, *Special Tepics for Mechanical Components,® which provides detalled
acceptz~ce criteria for demonstrating the applicability and validity of
computer programs used in the structural analysis and design of piping

systems and components.
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WAPWR Respcrse

e . g—

Westinghouse will completely document ind justify any deviations from the
NRC Standard feview Plan 3.9.1 acceptance criteria during the licensing
process for the WAPWR design.

Issue B-26: Structural Integrity of Containment Penetrations

Discussion

Containment penetration 2isembltes provide a means to maintain the Inte-
grity of the containment pressure poundary and prevent overstressing of
the penetration nozzle due .0 tiemal stresses. A typical penetration
assembly may consist of a flued head, a guard pipe, an expansion bellows
and an inpingement ring. The flued head may be fabricated from a forging
which may be welded into the prnocess ‘'ne or may ve welded to the outer
surface of the process pipina. “his task involves a NRC evaluation to
assess the adequacy of specific coetiinment penetration designs from the
point of view of structurz( integrity and Inservice inspection require-
ments.

Specifically, this NRC task ‘Yrvolves two areas. The first (which s now
considered complete) is an ‘ndependenily performed itress analvsis by the
NRC of the various penetrations oroduced as integral fittings and welded
into the process 1in., or )penetr tions which are welded to the outside
circumference of the process I!ine, The model considered the applicable
requirements of Section III, Subs€ctions NC and 4E, of the ASME Code, NRC
stress criterta, any existing fdoirication residual stresses, and the
mechanical loadiny: resulting from normal plant aperatiea, from postu-
lated L'pe breaks, and from setsmte events. The second area involves a
determination that <he configuration and acc2sibility of the welds In the
proposed design and the oprocedures proposed for performing volumetric
examination will permit the inservice examination requirements of Section
X1 of the ASME Code to be met.
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WAPWR Response

Standard Review Plans 6.2.1 through 6.2.7 specify NRC acceptance criteria
for containment design. Westinghouse will completely document and Justi-
fy any deviations from the NRC Standard Review Plan acceptance criteria
during the licensing process for the WAPWR design.

Issue B8-27: Implementation and Use of Subsection NF

Discussion

Since the adoption by the ASME Code, Section III, of Subsection NF on
component supports, NRC technical review has been 1imited to conformance
of the information provided in the application and verification of a

commitment by the applicants to component support design \n accordance
with the provisions in Subsection NF.

Certain deficlencies in the use of Subsection NF, however, have been
fdentified by the NRC. These include:

o The absence of definitive criteria to be used n defining the
jurisdictional boundary between a load carrying bullding structure
designed by AISC rules which do not contain inservice inspection
requirements and an attached Subsection NF component suppor t
having inservice inspection requirements.

o As the design 1imits for Class 1 linear type .mponent supports
presently appear 'n the ASME Code, the allowah! stresses exceed
those permitted for other ASME Cc'‘e designed comgnsr': It 1a8s¢
limits are approached repeatedly 'n the component upport, the
support could fail by fatigue.

The NRC plans to develop a Branch Technical Position that will assess
deficiencies for use by the NRC in case reviews of component supports.
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28.

29.

WAPWR Response

The design of the WAPWR component supports (wnich will be documented
during the licensing procass for the WAPWER Jesign) w!)! &He performed with
due consideration af the above mentiorud deficiercies.

Issue 6-28: Radionuclide/Sediment Trariport Program

Discussion

As a result of Appendix I 1ind the Liquid Pathway Generic Study (NUREG-
0440), the NRC 's ‘aking a mure realistic look it the effacts of sediment
(surface wate"s) and acu'fer mater'als (groundwa'.er) on radionuc)ide
transport throuch the nydrosphere. To accomplish this objective, it is
nece<sary that the NRC have avatlahle Ffor I1ts use radionuclide/sediment
transport models that have been flald verified. This task 's Intended to
accomplizh this objective ‘hoough NRC radionucliide/:ediment transport
mode| development and verification.

The NR. constders this issue to be tec:nically resolved with the issuance
of NUREG/CR-2425, "Sediment and Radlonvciide Transport ‘n Rivers.®

WAPWR Response

This item 1s concerned with internal NRC radionuclide/sediment transport
mode| developmert and, as such "as no impact on the WAPWR des)jn.

issue 8-29: Effectiveness of Ultimate K2at Sipks
Discusston
This tast ‘nvolves the NHC confirmation 2f currently used mathematical

models for prediction of ultimate heat s'nk per “simance by comparing model
performance with fileld data and develormeni of better guidance regarding
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the criteria for weather record selection to define ultimate heat sink
design basis meteorology.

The NRC considers t .s issue to be technically resolved with the publica-
tion of three reports. NUREG-0693, "Analysis of Ultimate-Heat-Sink
Cooling Ponds* and NUREG-0733, “"Analysis of Ultimate Heat-Sink Spray

Ponds.* look at two sources of the ultimate-heat-sink (UHS) in use today,

identifying methods that may be wused to select the most severe
combinations of controlling meteorological parameters for cooling ponds of
conventional design. NUREG-0858, “Comparison Between fileld Data and
Ultimate Heat Sink Cooling-Pond and Spray-Pond Models*® compares the
results of the cooling pond and spray pond performances to the NRC model

predictions in the former two reports.

WAPWR Response

The ultimate heat sink s plant specific and outside the scope of the
WAPWR design. However, Westinghouse will develop interface criteria for
use by applicants in establishing their ultimate heat sink design.

Issue B-30: Design Basis Floods and Probability

Discussion

The purpose of this task was for the NRC staff to prepare a paper for
presentation to the Advisory Committee on Reactor Safeguards (ACRS)
detalling the bases for design basis flood events used by the NRC staff in
case reviews. Additionally, the task was to address the possible use of
probabi1ity estimates for the principal flood producing events. This task
has been completed and a report to the ACRS was issued in July 1977. The
report presents discussion and definitions of flood events which may be
used as Design Basis Floods for review of nuclear power plants. It
supports continued use by the NRC staff of a deterministic approach for

{dentifying the Design Basis Flood events in preference to possible use of
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a probabilistic approach. The deterministic approach identifies the upper ‘
Timit of flood potential physically possible. As indicated in the report,
the NRC does not feei that a probabilistic approach ‘s appropriate for use
In licensing reviews at the present time because of the lack of confidence
In estimates of extreme flooding events using current techniques. '

The preliminary results of the risk-based evaluation indicate that the
probability of a ﬂoodJnduced core meltdown accident at most sites 1is
very low. However, ongoing research efforts aimed at developing improved
methodological techniques for the probabilistic analysis of flooding are
being undertaken by the NRC Offire of Nuclear Regulatory Research.

Standard Review Plan 2.4.2, "Floods," provides NRC acceptance criteria to

meet the hydraulic aspects of General Design Criterion 2, “Design Bases

for Protection Against Natural Phenomena,” and 10CFR Part 100, “Reactor

Site Criterta." In addition, Regqulatory Guide 1.29, "Seismic Design
Classification," \identifies the safety-related structures, systems, and

components and Regulatory Guide 1.102, *Flood Protection for Nuclear Power ‘
Plants," describes flood protection acceptable to the NRC to prevent the
safety-related facilities from being adversely affected.

WAPWR Response

During the 1licensing process for the WAPWR design, Westinghouse will
completely document and Justify any deviations from the NRC regulatory
positions and acceptance criteria of Regulatory Guides 1.29 and 1.102 a'd
Standard Review Plan 2.4.2 for those safety-related facilities within the
WAPWR scope.

31. Issue B-31: Dam Fallure Model

Discussion

During 1icensing reviews, the need has arisen on several occasions to have
a NRC model to predict the fatlure discharge hydrograph due to erosional ‘
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fatlures of earthen dams. No known model presently exists for such
evaluations and, accordingly, the NRC and the appliicants have been forced
to conservatively postulate complete and Instantaneous fatlure of the
dam. This NRC task 1is intended to develop an analytical model, or
nomograph, to predict erosion rates and patterns of fallure for an earthen
enhancement for a given initiating mode (e.g., overtopping, cracking).

WAPWR Response

This item deals with internal NRC efforts related to the development of a
dam fallure mode) and, as such, has no impact on Westinghouse in relation
to tie WAPWR design.

72. Issue B-32: Ice Effects on Safety-Related Water Supplies
Discussion

The operating expevience during some severe winters has identified phy-
sical phenomena which might adversely Impact the proper operation of
safety-related systems (1.e., the ultimate heat sink) and ‘mpair the
ability to obtain sufficient cooling water to safely shut the plant down.
Typical icing conditions (e.g., surface fce) appear less important than
subsurface frazile ice as a flow blockage mechanism.

Pack ice on packed surface ice has, in the past, been assumed surficient-
ly porous to pass the relatively low flows necessary for ultimate heat
sink operations. Frazile ice may not be as porous and may, under rare
conditions. reduce the flow below acceptable levi's. Also, forces pro-
duced by expanding ice sheets could damage safety-related equipment and
structures and ‘mpair the ability of the ultimate heat sink to function.
The purpose of this NRC task s to ensure that operating reactors have the
ability to circulate warm watcr to the intake (or have other proces- ses)
to 1imit ice buildup.
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33.

KL

Current NRC acceptance criteria are provided in Standard Review Plan
2.8.7, "lce Efftacts.”

WAPWR Response

The ultimate heat sink s plant specific and outside the sccpe of the
WAPWR design. However, Westinghouse will develop Interface criteria for
use by appliicants in establishing their ultimate heat sink design.

Issue B-33: Dose Assessment Methodology
Discussion

This NRC task involves the maintenance and improvement of calculational
capabilities for assessing doses to individuals from radiation and radio-
active effluents from normal operation and from radioactive releases from
postulated accidents. Regulatory Guide 1.109, *Caiculation of Annua)
Doses to Man from Routine Releases of Reactor Effluents for the Purpose of
Evaluating Compliance with 10CFR Part 50, Appendix [," provides methods
acceptable to the NRC for assessing public exposure to radio- active
materials and effluents.

WAPWR Response

Westinghouse will completely document and justify any deviations from the
NRC Regulatory Guide 1.109 positions during the licensing process for the
WAPHR design.

Issue B-34: Occupational Radiation Exposure Reduction

Discussion

This NRC task involves the development of additional criteria and guide-
1ines to provide an ‘mproved basis for the NRC staff to review reactor
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plant designs and operations to support full implementation of the
regulatory requirement that radlation exposures should be maintained as
low as s reasonably achievable (ALARA).

A preliminary NRC risk-based evaluation Indicates that occupational radi-
ation exposures at operating nuclear facilities are averaging roughly 400
man-rem per reactor year and have generally been increasing with time.
Further, the expected value for the annual accident exposure assoclated
with plants analyzed in WASH-1400, "Reactor Safety Study - An Assessment
of Accident Risks in U.S. Commercial Nuclear Power Plants,* s predicted
to be approximately 250 man-rem per reactor year. Although 1t was recog-
nized in the study that a meaningful comparison of the occupational
exposure risks with those assocliated with accidents 1s difficult, the
study concluded that reduction of occupational exposures can be very
important to reducing the overall radiologically-assoclated risks associ-
ated Jith the nuclear reactor industry.

This assessment of the significance of occupational exposures 1in the
preliminary risk-based evalution is consistent with the NRC's view of the
importance of occupational radiation expesure reduction, as evidenced by
the requirement to maintain such exposures ALARA. In this regard, gener-
al guidance s now availlable to the industry in Regulatory Guide 8.8,
*Information Relevant to Ensuring that Occupational Radiation Exposures at
Nuclear Power Stations will be As Low As s Reasonably Achievable." This
guidance has been utilized by the NRC in performing licensing reviews for
a number of years. The NRC intends that Task B-34 will draw from that
experience and, with the aid of supplementary studies, will develop
additional criterta regarding techniques and methods to maintain
occupational radiation exposures ALARA.

Although the preliminary risk-based evaluation was correct in that occu-
pational radiaton exposures are important, current NRC requirements and
review procedures assure that they will be maintained ALARA. This task
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may provide some improved gquidance to designers and operators. Resolu-
tion of this 1issue will be accomplished through TMI Action Plan I[tem
I1.0.3.1, "Radiation Protection Plans.*

WAPWR Response

Westinghouse has established a WAPWR design objective of maintaining
occupational radiation exposures to less than the WASH-1400 value of 250
man-rem per year. This wil) be achieved through improvements in design
which will improve plant availability and enhance Iinspectability and
maintainability.

Issue B-35: Confirmation of Appendix 1 Models for “Calculations of
Releases of Radioactive Matertals in Gaseous and Liquid
Effluents from Light-Water-Cooled Power Reactors®

Discussion

This NRC task involves the revision of models for calculating releases of
radioactive materials to improve the accuracy of current NRC models for
10CFP Part 50, Appendix I, calculations.

Al" research programs described in the action plan have been completed
except for the source term measurement program which is sti1] underway and
is due to be completed in FY1983 or FY1984 depending upon the avall-
ability of funding to support the collection of additional data from
selected operating reactors. NUREG-0017, Revision 1, *"Calculation of
Releases of Radloactive Materials in Gaseous and Liquid Effluents from
PWRs*, once issued, will document the results of NRC efforts related to
model enhancement.

WAPWR Response

This issue applies to an ongoing NRC administrative activity assoclated
with their internal model development and has no Iimpact on the WAPWR
design.
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37.

Issue B-36: Develop Design, Testing, and Maintenance Criteria for
Atmosphere Cleanup System Air Filtration and Adsorption Units
for Engineered Safety Feature Systems and for Norma)
Ventilation Systems

Oiscussion

This NRC task involved the development of revisions to current guidance
and technical positions regarding engineered safety feature and normal
ventilation system air filtration and adsorption unitrs. The NRC consid-
ers this issue technically resolved with the issuance cf Revision 2 to
Regulatory Guide 1.52, *Design, Testing, and Maintenance Criteria for
Post-Accident Engineered-Safety-feature Atmosphere Cleanup System Alr
Filtration and Adsorption Units of Light-Water-Cooled Nuclear Power
Plants,* and Revision 1 to Regulatory Guide 1.140, *"Design, Testing, and
Maintenance Criteria for Normal Ventilation Exhaust System Air Filtration
and Adsorption Units of Light-Water-Cooled Nuclear Power Plants.”®

WAPWR Response

Westinghouse will completely document and justify any deviations from the
NRC Regulatory Guide 1.52 and 1.140 positions during the 1icensing process
for the WAPWR design.

Issue B8-37: Chemical Discharges to Receiving Waters

Discussion

In accordance with NRC 1licensing responsibilities under the National
Environmental Policy Act (NEPA), the NRC plans to assess the impact of
discharges of chemicals to surface waters. The objective of this assess-
ment s to afford a weighing of impacts of the proposed action and a
comparison of alternative actions rather than to provide absolute protec-
tion to surface waters.
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38.

This task s intended to provide additiona)l insight into the impact of
chemical discharges and provide procedures for quantifying the magnitude
of any such impacts. This improvement 1in NRC procedures for Iimpact
assessment should provide a clearer division between NRC responsibilities
under NEPA and EPA responsibilities under the FWPCA.

There are three specific water quality effects which have been questioned
and which will be studied initially by the NRC. These are

o Environmental significance of condenser tube copper in cooling
water discharges.

o Impact of increased total dissolved solids in recelving waters.

o Significance of chlorinated organic compounds oroduced during
condenser chlorination.

The NRC resolution of this task s expected to be documented in a revi-
sfon to Regulatory Guide 4.2, “Preparation of Environmental Reports for

Nuc ledar Power Stations.*

WAPWR Response

Plant specific environmental reports (including consideration of this
fssue) are the responsibility of each utility utilizing the WAPWR design.

Issue B-38: Reconnaissance Level Investigations
Discussion

NRC environmental Iinformation needs for licensing fall into the cate-
gories of (A) detalled site-specific investigations at a preferred site,
and (B) reconnaissance level Iinformation to support alternative site
assessment and selection, including early site review. The NRC intends to
generate a technical report which would form the basis of an NRC position
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paper providing guidance to applicants concerning the need, applicabilfty,
proper utilization, scope, and content of an adequate reconnaissance level
investigation. This guidance s needed because of the requirement for an
applicant to demonstrate how environmental consid- erations were factored
into the alternative site selection process, the emerging importance of
early site reviews, and the efficlencies Inherent in standardizing
procedures used during the site selection process.

WAPWR Response

This issue involves NRC efforts toward providing standardized guidance to
uti11ties for wuse in conducting site reconnalssance level Iinvestiga-
tions. As such, this issue is not applicable to Westinghouse in relation
to the WAPWR design.

39. Issue B8-39: Transmission Lines

0iscussion

This task involves NRC participation in an interagency government effort
to set forth practices for siting and managing transmission line corri-
dors for the betterment of wildlife. Also, the NRC plans to participate
with other agencies to develop a single environmental review process
involving all transmission systems of joint concern.

WAPWR Response

Power distribution transmission lines are outside the scope of the WAPWR
design.
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40. Issue B-40: Effects of Power Plant Entrainment on Plankton ‘

Discussion

The effects of entrainment on phytoplankton and zooplankton populations
are often minimal and occasionally beneficial. Numerous studies of the
effects of entrainment on plankton organisms, phytoplankton and zooplank-
ton, have shown Iimpacts to be minimal and/or not significant. Studles
have also shown that even when entrainment ndrtal\ty is high, the overal) ‘
impacts may be minimal due to the fast reproductive and recovery time for

many species (a few hours for some phytoplankters to several days for
zooplankton).

In the past, utilities have undertaken exhaustive and sometimes unneces-
sary preoperational and operational environmental monitoring programs. In
view of the above points, the NRC believes that it may be possible to
reduce or eliminate studies of certain planktonic elements, perhaps on a
site or regional basis. A NRC study of these matters is intended to form ‘
the basis for a NRC position on monitoring requirements of plankton and
entrainment programs. If the state-of-the-art as defined in the study is

adequate, perhaps Intensive studies can be reduced, saving time and
expense for both utilities and the NRC.

WAPWR Response

This Yssue s assoclated with site specific environmental considerations
that are not relevant to Westinghouse in relation to the WAPWR design.

41. Issue B-41: Impacls on Fisheries
Discussion

This NRC task Involves studies related to the 1impacts of power plant
operations on fishery resources. Possible NRC studies to be undertaken

include the following: .

WAPWR -RC 5.2-32 NOVEMBER, 1983
0106e:



o Advanced modelling and fileld monitoring to evaluate the effects of
plant operation on fishery resources.

o Sources of entrainment mortality during passage through condensor
cooling systems.

o The potential for entrainment and ‘mpingement with canal cooling
system Intakes.

o The process of assessing and predicting potential impacts on
aquatic systems from construction and operation.

WAPWR Response

This issue 1s assoclated with site specific environmental considerations
that are not relevant to Westinghouse in relation to the WAWPR design.

42. lssue B-42: Soctoeconomic Environmental Impacts

1sc ion

As part of the cost-benefit analysis of nuclear power plant licensing
applications the NRC s required to assess llkely socioeconomic impacts of
power plant construction and operation on local communities and the
surrounding region. This task encompasses several studies to mprove the
NRC's ability to forecast socioeconomic ‘mpacts for preparation of envir-
onmenta)l statements and hearing testimony. Areas to be studied include

o Nuclear power station construction labor force mobility and
residential choices.

o Visual change within a region due to alternative closed cycle
cooling systems and associated socloeconomic Impacts.
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of

o Impacts of coastal and offshore nuclear generating stations on
recreational and tourist behavior at adjacent coastal sites.

The NRC considers this issue to be technically resolved with the publica-
tion of NUREG/CR-2749.,* Soclo-Economic Impacts of Nuclear Generating
Stations,* and NUREG/CR-2750, *“Socio-Economic Impacts of Nuclear Generat-
ing Stations: Summary Report on the NRC Post-Licensing Studies.*®

WAPWR Response

This task 1s assoviated with 2 site specific environmenta)l proceedings
issue that s not applicable to Westinghouse in relation to the WAPWR
design.

Issue B-43: Value of Aerial Photographs for Site Evaluation

Discussion

The technique of aerial photography has a long established and proven
utility for earth resource \inventory and evaluation. Applicants for
nuclear construction permits are becoming aware of this and are making
increasing use of aerial photographs in their environmental reports. The
uncertainties with the methodology at present relate to (A) photo Inter-
pretation techniques and the extent to which existing regqulatory guidance
can be met using this method, (B) fine tuning of the Interplay between
aerial photography and grounc truthing needed to meet licensing require-
ments, (C) quantification of presumed cost advantages of this method, and
(D) relative iInformation return from different films, photographic scales,
and seasons of coverage. The NRC plans to examine existing regu- latory
guidance and produce a 1ist of \tems which might be fulfilled in whole or
in part from aerial photographic information. Fleld tests on actual sites
are planned to be carried out to determine the information return from
photographs in relation to requlatory requirements and in relation to
conventional ground based data collection efforts. The results are
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intended to give the NRC a documentary basis for accepting aerial
photographic inventories and resource evaluation in environmental reports
and for revising existing guidance for making environmental surveys.

Work on this 1issue has resulted in the publication of NUREG/CF-2861,
*Image Analysis for Facility Siting: A Comparison of Low and High Alti-

tude Image Interpretabilty for Land Use/Land Cover Mapping.*

WAPWR Response

This 1issue is not directed toward affecting the level of safety, but
toward improving the efficiency of environmenta)l licensing reviews and
therefore, has no impact on Westinghouse in relation to the WAPWR design.

Issue B-44: Forecasts of Generating Costs of Coal and Nuclear Plants

In the performance of National Environmental Policy Act obligations to
evaluate alternatives to the proposed action, the NRC must reach a con-
clusion as to the comparative costs of generating power among the feas-
ible alternatives. While alternatives other than coal are treated in the
NRC's analysis, coal represents by far the most feasible alternative and
requires detalled cost comparison equivalent to those performed for
nuclear. For several years, the NRC has used a computer code known as
CONCEPT to obtain forecasts of plant capital costs. This task involves
NRC maintainence of (and development of improvements to) the CONCEPT code
so that i1t remains up-to-date for use \n projections of power plant capi-
tal cost, front-end cost, and generating cost forecasts.

The NRC considers this issue to be technically resolved with the publica-
tion of ORNL-5470, *Concept-5 User's Manual® and ORNL/TM-6467, "A Proce-
dure for Estimating Non-fuel Operation and Maintenance Costs for Large
Steam-flectric Power Plants.*
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46.

WAPWR Response

This Yssue )s assoclated with an ongoing NRC administrative activity in
relation to environmental proceedings that does not affect plant safety
nor impact Westinghouse in relation to the WAPWR design.

Issue B-45: Need for Power - Energy Conservation
Qiscussion

This issue s included as part of Issue B-2, “Forecasting Electricity
Demand" (refer to Ytem 2 above).

Issue B-46: Costs of Alternatives in Environmental Design

0iscussion

Frequently, regulatory changes are made 'n the applicant's proposal for
design and/or operation of systems or subsystems based on percelved needs
to mitigate ‘impacts on the environment. Also, differences in design
and/or operation are an integral part of the NRC treatment of alterna-
tives in Environmental Impact Statements.

The cost of such changes or alternatives, \f calculated, are determined on
an ad hoc basis. However, this cost 1s not always calculated, and many
times they are not calculated on a consistent basis. The NRC believes
more consistent and comprehensive analysis of the cost of var- lous design
and operating modes s warranted so that there 1s a reason- able and
documented rationale for determining such costs. Such costs would also
have to Include costs of redesign. Once experience 1s gained in this
area, the NRC has ‘ndicated that consideration will be given to expanding
the study to the cost of making changes because of changing safety
criteria, both from a redesign standpoint as well as from a “backfit*
point of view.
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WAPWR Response

This issue is associated with an environmental concern that does not
impact Westinghouse in relation to the WAPWR design.

47. Issue B-47: Inservice Inspection Criterta for Supports and Bolting of
Class 1, 2, and 3 and MC Components

1s¢ fon

Results from inspections of various structural components in the torus
support systems of operating boiling water reactors have indicated sever-
al inconsistencies between the design drawings and the "as built" hard-
ware, including missing support struts, out of tolerance weld dimensions,
unwelded regions and unsupported columns. In addition, a limited number
of separate inspections have been performed on pressurized water reactor
steam generator supports. The results of these Inspections revealed
several cracked support bolts.

In view of the above, the NRC belileves that additional investigation of
boiling water reactor and pressurized water reactor component support
systems should be undertaken to determine 1f similar deficiencies and “off
design* conditions exist in operating plants. This investigation should
determine the extent of support system deficlencies, and whether the
defictencies are service Induced or are the result of Ffaulty con-
struction. Determination of the extent and nature of the deficiencies is
necessary to define the possible safety significance and to provide
guidance for further appropriate NRC staff action regarding inservice
inspection of supportis.

This task is partly covered by Unresolved Safety Issue A-12, “Fracture
Toughness of Steam Generator and Reactor Coolant Pump Supports® (refer to
Section 4.0, item 12). Current NRC acceptance criteria In this area are
\ncluded in Standard Review Plan 3.9.3, *ASME Code Class 1, 2, and 3 Com-
ponents, Component Supports, and Core Support Structures.®
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The NRC has concluded that the discrepancies between the support design
drawings and the as-bullt support hardware, these are problems that
related directly to the quality assurance program of the licensee and its
contactors existing during construction and are not part of the inservice
Inspection program per se. Therefore, these deficiencles are fallures to
implement the QA program. No changes in QA criteria of requirements are
indicated.

Further, with regard to the degradation of supports, the ASME Code,
Section XI (1980 edition), addresses the matter of inservice inspection of
component supports for Classes 1, 2, 3 and MC components (Subsection [WF)
and contains the inservice requirements which appear to fully address the
concerns in this issue. Moreover, the current effort under [tem A-12 will
result In a NUREG document n which guidance and requirements Ffor the
selection of materlals and the construction of reactor coolant pump and
steam generator support structures will be addressed. In addition, pre-
service and inservice Inspection requirements of these support structures
for operating plants will also be addressed 'n this NUREG.

In view of the existing inservice inspection requirements for supports of
Classes 1, 2, 3 and MC components and quality assurance program require-
ments, it appears that the concern In this \issue are already being
addressed and that no additional safety benefit could be expected from
this issue as stated. Therefore, the NRC recommends that this item should
be DROPPED from further consideration.

WAPWR Response

Westinghouse will completely document and justify any deviations from the
NRC Standard Review Plan 3.9.3 acceptance criterla during the licensing
process for the WAPWR design.
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49.

Issue B-48: BWR Control Rod Drive Mechanical Fallure
\ fon

This issue s not applicable to Westinghouse pressurized water reuctor
designs.

Issue B-49: Inservice Inspection Criteria and Corrosion Prevention
Criterta for Containments

\ ‘on

Genera)l Design Criterion 53, *Provisions for Containment Testing and
Inspection,* requires, 'n part, that the reactor containment be designed
to permit (A) periodic Inspection of all impurtant areas, and (B) an
appropriate survelllance program. OCFR Part 50, Appendix J, "Primary
Reactor Containment Leakage Testing for Water-Cooled Power Reactors,®
requires a general \nipoct\on of the surfaces of the containment prior to
any Type A test to uncover any evidence of structural deterloration.

Containment designs typically utilize any one of the following structural
materials: stee)l, steel lined reinforced concrete, steel Ilined pre-
stressed concrete. To date the only detailed criteria that have been
developed for inservice ‘nspection of containments relate to tendon sur-
veillance for prestressed concrete containments. These criteria are con-
tained n Reqgulatory Guides 1.35, *Inservice Inspection of Ungrouted
Tendons 'n Prestressed Concrete Containments,® and 1.90, “Inservice
Inspection of Prestressed Concrete Containment Structures with Grouled
Tendons.* These regulatory quides deal primarily with the prestressing
hardware; no detalled inservice inspection criteria exist for the steel
I\ner or other portions of the containment. Similarly, there are no cri-
teria for inservice inspection of steel containments or steel 1ined rein-
forced concrete containments. In view of this, the NRC believes that
detatled and comprehensive criteria need to be developed for performing
inservice inspections of all types of containments.
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In addition, the long-term corrosion problems of reinforcements and of the
steel liner in contact with concrete in concrete containments, or the
corrosion of the steel surface in contact with the water in boiling water
reactor suppression chambers, have yet to be adequately analyzed. The NRC
belleves that long-term studies of these corrosion phenomena need to be
undertaken to develop criterla and requirements to prevent corrosion in
all types of containments.

WAPMR Response

Westinghouse will completely document and justi’'v any deviations from the
NRC Regqulatory Guide 1.35 and 1.90 positions during the licensing process
for the WAPWR design.

Issue B-50: Post Operating-Basis-Earthquake Inspection

Discussion

Section V(a)(2) of Appendix A, "Seismic and Geologic Siting Criteria for
Nuclear Power Plants," to 10CFR Part 100 states that licensees will be
required to shut down their plants n the event of an earthquake \f
vibratory ground motion exceeds that of the operating basis earthquake
(0BE). Prior to restart the licensee must demonstrate to the NRC that no
functional damage has occurred to those features necessary for continued
operation without undue risk to the health and safety of the public. In
order to determine the capability of a plant to resume operation follow-
ing an OBE, an adequate inspection of the plant awd site area must be
performed. The requirements for this post-0BE Inspection are also stated
in Standard Review Plan 3.7.4, "Seismic Instrumentation." However, since
neither the requlations nor Standard Review Plan 3.7.4 provide detalls on
the extent of such inspections, this NRC task 1s intended to develop an
acceptable inspection procedure.
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WAPWR Response

Procedures for performing post-0BL Inspections are the responsibility of
each utility utilizing the WAPWR design.

[ssue B-51: Assessment of Ineldstic Analysis Techniques for Equipment and

Components

Discussion

In the design of nuclear power plants, ‘nelastic response of equipment and
components due to severe transients from low probability events Is
permitted 'n the ASME Code, Section 111, Subsection NA, Appendix F. Local
inelastic response s also permitted for structures under severe impact

loads due to low probability events.

This task involves NRC activities to ensure that properly gualified anal-

ysis techniques are used, and that their 1imitations are properly under-

stood. Resolution of this issue will be accomplished through Unresolved

Safety Issues A-40, "Seismic Design Criteria Short-Term Program," (refer
to Section 4.0, item 19).

WAPWR Response

Westinghouse performs faulted conditions analyses In accordance with the
requirements of Appendix F of the ASME Code As permitted by Appendix F,
Westinghouse uses inelastic analysis n very limited applications and
employs the latest state-of-the art technigues in conjunction with the

Appendix F rules to perform in-elastic analysis.

WAPWR -RC .8 NOVEMBER, 1983
0106e:1




52.

53.

Issue B8-52: Fuel Assembly Selsmic and LOCA Responses

Q\scg;s\on

This 1ssue s Included as part of Unresolved Safety Issue A-2, *Asym-
metric Blowdown Loads on the Reactor Primary Coolant Systems® (refer to
Section 4.0, item 2).

Issue B-53: Load Break Switch

Discussion

Plant designs which utilize generator load circult breakers to satisfy the
requirement for an Immedlate access circult stated 'n General Design
Criterfon 17, “Electric Power Systems,* must be prototype tested to
demonstrate functional capabiiity.

This task involves the preparation of a NRC position to clarify and docu-
ment the prototype testing requirements for geneiator load circult break-
er. and assoclated circultry used to provide an Immediate access cir-
cult, The NRC technical position has been completed and has been
Incerporated into a revision to Standard Review Plan 8.2, "0ffsite Power
System® (FR 35201 dated August 3, 1983).

WAPWR Response

Westinghouse will completely document and Justify any deviations from the
NRC Standard Review Plan 8.2 acceptance criteria during the licensing
process for the WAPWR design.

54. Issue B-54: Ice Condenser Containments
Discussion
This Lask involves twe IRC efforts assoclated with the \ice condenser
containment concept:
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55.

56.

0 Verification of the established design margin for ice condenser
containments using the NRC CONTEMPT 4 code.

o Reviewing the surveillance programs for ice finventory and func-
tional performance testing at operating facilities to determine
whether the surveillance frequencies should be increased or other
action should be taken.

WAPWR Response

The design of the WAPWR does not include an ice condenser containment.
Therefore, this item is not applicable to the WAPWR design.

Issue B-55: Improved Reliability of Target Rock Safety-Relief valves

Qiscussion

This 1issue is specifically concerned with the failure of Target Rock
safety relief valves in BWRs, and as such has no apparent impact on the
WAPWR design.

Issue B-56: Diesel Reliability

0iscussion

An examination of licensee event reports by the NRC on the experience with
diesel generators (1969 to 1975) indicated that the emergency onsite
diese)l generators at operating plants have an average reliability of about
0.94 compared with the NRC's relfability goal of 0.99. The reliability of
the diese! generator is strongly dependent on the interaction of the
following factors: design, testing and operational requirements, opera-
tional history, inspections, maintenance, and the personnel qualifications
of operators.
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The lack of detall reaarding the failures reported in the licensee event
reports has made it difficult for the NRC to establish the causes of the
reported failures. The NRC believed a comprehensive review to determine
the underlying and recurring causes of the reported failures was neces-
sary in order to enable the NRC to establish improved guidance and
requirements to increase the reliability of the emergency onsite diesel
generators.

A proposed set of interim backfit requirements for operating plants have
been developed by the NRC and encompass elements of Regulatory Guide
1.108, "Periodic Tesiing of Diesel Generator Units Used as Onsite Elec-
tric Power Systems at Nuclear Power Plants® (which includes the NRC's goal
for new plants), and recommendations in NUREG/CR-0660, "Enhancement of
On-Site Emergency Diesel Generator Reliability."

The proposed program establishes a graded set of requirements based on the
reliability actually exhibited by diesel generators. The proposed program
adopts a diesel generator startup reliability of 0.95/demand as the
minimum desired relfability and 0.9/demand as the minimum acceptable level
of reliability. At or below the minimum desired level, licensees would be
required to improve their diesel generator reliability and document their
program for doing so. Below the minimum acceptable level, licensees would
be required to improve or repair diesel generators with relfability below
the minimum acceptable level and perform a requalification program to dem-
onstrate that the causes of the failures have veen corrected. The requal-
ffication program is intended to pass diesel generators only if the reli-
ability has been increased to 0.95/demand or greater.

The proposed interim program imposes a normal surveillance period of no
more than 1 month. To increase assurance that a real change in reliabil-
ity will be detected quickly, an increased test frequency would be re-
quired when two or more failures have been experienced on an individual
diese) generator in the last 20 months. However, the frequency of tests
and the anticipated duration of the accelerated test freguency are not as
restrictive as currently recommended by Regulatory Guide 1.108.
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An extended out-of-service period may, in many cases, be necessary to
allow sufficient time to correct the problems that are causing low reli-
abilities. Therefore, the proposed program will allow out-cf-service
perfods in excess of the current 72-hour limit, when necessary, while at
the same time placing a yearly limit upon the cumulative time that a plant
may operate in modes 1 through 4 with one of the diesel generators of the
power systems inoperable. The cumulative limit would very depending upon
the reliability of the inservice diesel generator with the lowest relia-
bility.

Diesel relfability will also be a factor in the criteria associated with
the resolution of Unresolved Safety Issues, A-44 and A-45 (see Section

4.0, items 22 and 23, respectively).

WAPWR Response

Westinghouse will completely document and justify any deviations from tne
NRC Standard Review Plan 8.3.1 acceptance criteria during the licensing
process for the WAPWR design.

57. lssue B-57: Station Blackout
Qiscuyssion
This issue has been reclassified as Unresolved Safety Issue A-44, "Station
Blackout® (refer to Section 4.0, item 23).
58, [ssue B-58: Passive Mechanical Failures
Oiscussion
This NRC task involves a review of valve failure data in a more system-
atic manner to (A) confirm the NRC's present judgment regarding the
likelihood of passive mechanical valve failures, (B) categorize these
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and other valve fallures as to expected frequency, (C) specify acceptance .
criterta, and (D) determine f and how the results of this effort should
be applied in licensing reviews.

WAPWR Response ‘

The fallure of passive mechanical valves will be considered in the design

of the WAPWR fluld systems. That is, safety systems will be capable of .
withstanding a singie active fallure or a passive fallure at any time

following an Initlating event. However, passive fallures which are

considered to have a low probability (e.g., check valve falling to open)

may not be considered.

59. Issue B-59: (N-1) Loop Operation in BWRs and PWRs

Discussion

The majority of operating bolling water reactors and pressurized water .
reactors are designed to operate with less than full reactor coolant

flow. If a reactor coolant pump in a pressurized water reactor or a
recirculation pump 'n a boiling water reactor becomes Inoperative, the

flow provided by the remaining (N-1) loops 1s sufficlent for steady-state

operation at a power level less than full power. Although safety analysis

reports for the licensed plants present (N-1) loop calculations showing

ailowable power and protective system trip set points, the NRC has dis-

allowed this mode of operation for most plants primarily due to insuffi-

cient emergency core cooling analyses.

The purpose of this NRC task Ys to develop a set of acceptance criteria
and review quidelines for (N-1) loop authorization requests.
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60.

WAPWR Response

Westinghouse will perform accident analyses and establish technical spec-
ffication requirements for all mudes of operation to be licensed for the
WAPWR design.

Issue B-60: Loose Parts Monitoring Systems

0iscussion

The presence of a loose ().e., disengaged and/or drifting) object in the
primary coolant system can be Indicative of degraded reactor safety
resulting from Ffallure or weakening of a safety-related component. A
loose part, whether it be from a falled or weakened component or from an
item 1inadvertently left In the primary system during construction,
refueling, or maintenance procedures, can contribute to component damage
and material wear by frequent impacting with other parts in the system. A
loose part can pose a serious threat of partial flow blockage with
attendant departure from nucleate bolling which in turn could result in
fatlure of fuel cladding. In addition, a loose part Increases the poten-
t1al for control rod jamming and for accumulation of increased levels of
radioactive crud n the primary systam.

The primary purpose of a loose part detection program is the early detec-
tion of loose metallic parts in the primary system. Early detection can
provide the time required to avold or mitigate safety-related damage to,
or malfunction of, primary system components.

The NRC considers this issue as technically resolved with the issuance of
Requlatory Guide 1.133, *“Loose-Part Detection Program for the Primary
System of Light -MWater -Cooled Reactors.®
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WAPWR Response .

The WAPWk design will include a loose parts monitoring system. Westing-
house will completely document and justify any deviations from the NRC
Requlatory Guide 1.133 positiens during the licensing process for the
WAPWR desigw.

61. Issue B-bi: Allowable ECCS Equipment Outage Perlods .

Discussion

Surveiliance test intervals and allowable equipment outage periods n the
technica)l specifications Ffor safety related systems are largely based on
eng'neering Jjudgment. This tasi ‘avolves the NRC development of analy-
tically kLased criterta for use n confirming or modifying these survell-
lance Intervals and allowable equipwent outage periods.

WAPWR Response '

Westinghouss will use probabiliistic risk assessment, statistical assess-
ment of rellapiiity and ava'labiliity, and the Westinghouse statistical set
point methodology to specify equipment outage times and surveillance
Intervals for the WAPWR design. Concerning equipment outage times and
surveillance Intervals, the Westinghouse objective s to optimize the
relationship between outage times, surveillance intervals, rellability,
availabii'ly, and safety. This optimization will ensure that safety needs
are satisried while maximizing plant avallabiliity and operabiiity. .

62. lssue B-62: Reexaminaiton of Technical Bases for Establishing Sis, LSSSs,
and Reacto: Protection System Trip Functions

Discussion

The methods used to establish safe operating 1imits for reactor cores were
developed about 10 to 15 years ano. At present, sa‘ety margins are ‘
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6.

reviewed utilizing previous NRC Jjudgments based on Individual plant
reviews. The NRC planned to develop a uniform NRC position for applica-
tion to core performance reviews of new plants and to reloads and core
modifications of operating plants. Subsequently the NRC has determined
that this ‘tem does not ‘nvolve a safety Iissue and has dropped it from
further consideration.

WAPWR Response

Westinghouse will establish appropriate WAPWR technica) specification
requirements as an integral part of the design as discussed in Section 3.2,

Issue 8-63: lsolation of Low Pressure Systems Connected to the Reactor
Coolant Pressure Boundary

Qiscussion

There are several systems connected to the reactor coolant pressure
boundary that have design pressures that are considerably below the
reactor coolant system operating pressure. The NRC staff has required
that valves forming the interface between these high and low pressure
systems have sufficlent redundancy to assure that the low pressure systems
are not subjected to pressures which exceed thelr design limits.

Recently, there has been discussions relative to the adequacy of the
isolation of low pressure systems that are connected to the reactor
coolant pressure boundary. Past reviews have concentrated on ensuring
tsolation of the residual heat removal system, which 1s a low pressure
system on almost all plants. Current reviews of Ilicense applications for
new plants are based on NRC guidelines set forth in the Standard Review
Plan (mainly Standard Review Plan 3.9.6, “Inservice Testing of Pumps and
Valves").
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64.

This 1ssue involves activities related to plants licensed prior to issu-
ance of the NRC Standard Review Plan guidance. A related issue is dis-
cussed in Section 6.5 (item 3)

WAPWR Response

Westinghouse will ciapletely document and justify any deviations from the
NRC Standard Heview 2lan 2.9.6 acceptance criteria durinc the licensing
process for the WAPWS design.

Issue B-64. Decutmissioning of Reactors

Discussion

10CFR 50.82, "Applications for Termination of Licenses," provides cri-
teria by which licensees may terminate their licenses. Under this regu-
lation, the Commission may require information irom the licensee to
demonstrate that the wethods and procedures to be used for decontamina-
tion and for disposal of radioactive materials provide reasonzble assur-
ance that the dismantling and disposal will not be inimical tc the common
defense and security or to the heal'™  and safety of t(he public. 10CFR
50.33(f) includes Lie requirement tr operating license applicants show
ihat they possess or have reascnab’e assurance of obtaining funds neces-
sary to cover the "estimated costs of permanentily shutting the facility
down and maintaining it in a safe condition.*

Since 1960, about 50 research-type reactor facilities and 15 small power
and test reactors have been decommissioned in accordance with the above
requlations. In addition, the NRC reviews the generzl plans for decom-
missioning and financial arrangements for decommissioning as a part of its
review of operating license applications. Based on acceptable findings,
Including this area, the NRC has issued operating licenses. As a result
of the aeed for increased cvidance to the indusiry in this area, the NRC
has issued firqulatory Guide 1.86, "Termination of Operating Licenses for
Nuclear Rearturs." This regulatory guide includecs methods arnd procedures
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considered acceptable by the NRC for the termination of licenses for
operating reactors. However, because of the 1increasing Iinterest 1in
decommissioning, additional quidance is needed on this topic.

The studies and resultant safety acceptance criteria and guidelines for
decommissioning operations developed under this task currently include
consideration of occupational radiation safety. In addition, current
requirements to keep occupational exposures as low as is reasonably
achievable (ALARA) require that decommissioning plans proposed by licen-
sees are reviewed within the context of ALARA regulations. While thz NRC
anticipates that improved guidance will be forthcoming ax a result of this
task, 1its completion 1s not expected to significantly reduce occupa-
tional exposures during decommissioning operations.

The NRC presently has under development new decommissioning rules to
supplement the present rules. Technical evaluations have been completed
and are documented in NUREG/CR-0672, "Technology, Safety and Costs of
Decommissioning a Reference Bolling Water Reactor Power Station®, and
NUREG/CR-0130, “Technology, Safety and Costs of Decommissioning a
Reference Pressurized Water Reactor Power Station.* A draft rulemaking
environmenta)l impact statement, NUREG-0586, “Draft Generic Environmental
Impact Statement on ODecommissioning of Nuclear Facilities," has been
prepared. Proposed rule amendments for decommissioning have been pre-
pared and are intended to assure that decommissioning of all 1icensed
facilities will be accomplished in a safe and timely manner and that
adequate license funds will be avallable for this purpose.

WAPWR Response

One of the design objectives of the WAPWR is to limit exposures to ALARA
which will enhance any decommissioning effort. Decommissioning s,
however, the responsibility of 2ach utility utilizing the WAPWR design.
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5.

Issue B-65: lodine Spiking

Discussion

The calculated radiological consequences for some postulated design basis
accidents are highly dependent on the magnitude of the iodine spike post-
ulated to occur following the transient. These calculations in turn
determine the coolant activity 1imits allowed in the technical specifica-
tions. This NRC task s intended to develop and confirm a model for the
fodine spiking phenomena. Procurement of data from operating plants and
the development of a fuel release model for predicting the magnitude of
the spikes will provide an understanding of this phenomenon which is not
presently available. Improved knowledge of this topic will allow setting
of the coolant activity limits at realistic levels. In addition, this
could provide the basis for more realistic accident calculations.

WAPWR Response

Although current NRC ‘odine spike calculations are considered very con-
servative, the analyses for the WAPWR design will follow current ‘odine
spike calculational methods, or any deviations thereto will be justified.

66. Issue B-66: Control Room infiltration Measurements
Discussion
A key parameter affecting control room habitability under the conditions
described in General Design Criterion 19, *Control Room,* and Standard
Review Plan 6.4, "Control Room Habitability System," is the magnitude of
control room air iInfiltration rates. Estimates of these rates have been
based on data relating to bulldings that are substantially different than
typical nuclear power plant control room buildings. This task involved
the development of an improved data base.

WAPWR -RC 5.2-52 NOVEMBER, 1983

0106e: 1



67.

The NRC considers this issue as being technically resolved and acceptance
criteria have been incorporated in Standard Review Plan 6.4 “Control Room
Habitability".

WAPWR Response

Westinghouse will completely document and justify any deviations from the
NRC Standard Review Plan 6.4 Revision 2 acceptance criteria during the
1icensing process for the WAPWR design.

Issus B-67: Effluent and Process Monitoring Instrumentation
Discus  ion

Monitoring of radioactivity in gaseous and liquid effluent streams from
nuclear power plants is required for several purposes: (A) assessment of
the adequacy of process and waste treatment systems, (B) the control of
releases of radioactivity to the environment so that they do not exceed
the liai*s of 10CFR Part 20 and 10CFR Part 50, Appendix I, and (C) the
evaluation of envirommental impact. This NRC task involves improving
current guidance provided to applicants and reviewers in the areas of
radiation monitoring for process and effluent systems and reviewing the
effluent monitoring system for selected operating plants to determine
their effectiveness in meeting the effluent release 1imits of 10CFR Parts
20 and 50.

The NRC has completed their activities rclated tn this issue with the
exception of a sup-task assoclated with the radiological monitoring of
effluents which 's encompassed by TMI Action Plan II1.D.2.1. Current NRC
acceptance criteria are documented in the Standard Review Plan ().e.,
Sections 11.2, 11.3, 11.4, and 11.5).
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WAPWR Response

Westinghouse will completely document and justify and deviations from tne
above mentioned NRC Standard Review Plan ac-eptance criteria during the
Iicensing process for the WAPWR design.

68. Issue B-£d: Pump Overspeed During a LOCA
Discussion
There 1s a potential for boiling water reactor recirculation pumps or
pressurized water reactor main coolant pumps to overspeed during a loss-
of-coolant accident, resulting in the potential for missile generation.
This NRC task involves the conduct of analytical and experimental work to
determine whether or not destructive overspeeds could be attained and to
determine if corrective actions are necessary.
fEach nuclear steam supply system vendor has supplied reports on pump
overspeed which have been under review for several years by the NRC
Reactor Systems Branch.
WAPWR Response
This issue has been addressed generically by Westinghouse in WCAP-8163,
*Reactor Coolant Pump Integrity in LOCA.* WCAP-8163 is applicable to the
WAPWR design and will be referenced in appropriate licensing documents.
69. Issue B-69: ECCS Leakage Ex-containment
Discussion
In the event of a severe accident, such as a loss-of-coolant accident, or
any other event which could lead t. significant cladding fallures, the
levels of radioactivity in the coolant could be high. Such a situation
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would require effective control of any resultant leakage. Because of the
inaccessibility of the equipment under post-LOCA conditions and the man-
ual operations involved in aligning equipment for Tloop functions and
isolating excessively leaking components, advanced planning of the steps
involved in controlling the probable leakages for the required long-term
loop configurations should be set out in emergency operating procedures.
Technical specifications governing loop boundary Integrity, leak detec-
tion equipment, isolation equipment, and leakage control equipment should
be established, including limiting conditions for operation and survell-
lance requirements.

While existing equipment and procedures may permit a successful post-
accident recovery operation, the current NRC Standard Review Plan does not
provide an explicit basis for confirming that these objectives will be met.

This task has subsequently been superseded by TMI-2 lessons learned Item
[11.D.1.)1 (refer to Section 3.1, item 26).

70. Issue B-70: Power Grid Frequency Degradation and Effect on Primary
Coolant Pumps

Discussion

0ffsite power system frequency decay, depending on the rate of decay,
could provide an elec*~ical brake o the 'eactor coolant pump motors that
could slow the pumps faster than the assumed flywheel coastdown flow rates
normally used in analyzing loss-of-flow accidents. Task A-35, “Adequacy
of Offsite Power Systems,* (refer to Section 5.1, item 35) was used to
determine the maximum credible rreqiency decay rate used by the NRC in
this task. The NRC considers this issue as resolved with the
determination that no additiona! measures (beyond those documented 1in
Standard Review Plan 8.3.1, "A-C Power Systems (Onsite)") are necessary to
protect against a frequency decay event.
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WAPWR Response

Westinghouse will completely document and justify any deviations from the
NRC Standard Review Plan 8.3.71 acceptance criteria during the licensing
process for the WAPWR design.

71. Issue B-71: Incident Response

Discussion

Prior to the TMI-2 event, NRC actions taken in response to a serious
incident were directed from an Incident Response Center (IRC). This NRC
task dealt with ensuring an adequate response through the IRC being
equipped with appropriate communications services, information handling
and evaluation aids, pre-approved action gquidelines, and technical and
management personnel resources.

The NRC considers this 1issue as resolved with the Iimplementation of

post-TMI requirements for response to incidents, covered in TMI Action
Plan Item I[I1.A.3.1, “Emergency Preparedness - NRC Rule in Responding to
Nuc lear Emergencies.” '

WAPWR Response

This Yssue and its resclution apply to a NRC administrative activity that
has no impact on the WAPWR design.

72. Issue B-72: Health Effects and Life Shortening from Uranium and Coal Fuel
Cycles

Discussion

Current practice in health impact assessments s to convert radiation
exposure estimates into estimates of health ef.ects, such as cancer
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deaths, 1llness, and 1ife-shortening. However, the models presently being
used, such as those In WASH-1400, GESKEN, current NRC case related
testimony, and EPA assessments, all suffer from similar weaknesses. A
major common weakness, which appears amendable to solution, s related to
the correct treatment of competing risks among populations with 1ife
expectancies, age, and sex distributions that vary with time. Since the
NRC staff is currently attempting to assess health effects in the future
(e.g., Year 2000 and beyond), it is reasonable to expect significant
changes in current populatior statistics. To make such an assessment, a
demographic model 1s required which extrapolates the current population
into the future, correctly allowing for competing risks of moriality from
various causes (e.g., accidents, heart disease, and cancer). Fallure to
do so results, for example, in hypothetical cancer deaths for people who
would statistically die from other causes. In the absence of better pre-
dictive models, 1t is not possible tuv even evaluate the uncertainty as-
sociated with the use of the current simplified methods for estimating
health effects and consequent 1ife shortening. Uncertainties in the use
of current models are greatly magnified when attempting to make compari-
sons of health effects for the coal and nuclear fuel cycles.

Current health effects models generally are used for estimating long-term
impacts. Chronic exposure may be the primary determinant of the number of
deaths for a given perlod for a given pollutant. However, in the case of
nonradiological pollutants from the coal fuel cycle, short-term fluct-
uations leading to acute exposures may determine the time of death and
consequent 1ife-shortening. Current evaluations of the coal fuel cycle
generally fail to account for short-term mortality, disease and 1llness.
In addition, short-term effects from chemical pollutants are generally
dependent on the prior history of chronic (long-term) exposure.

Current models qgenerally assume linear dose-response relationships even

when evidence exists for real or practical thresholds, or where experi-
mental data support a nonlinear dose response relationship.
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This task involves the development of models to address these problems so ’
that health effects (morbidity and mortality) can be assessed for both the
coal and uranium fuel cycles as completely as current data permit and on a
comparable basis. Resolution of this issue will be done through issue
A-20, "Impacts of the Coal Fuel Cycle,* (refer to Section 5.1, item 20). .

WAPWR Response

This 1issue applies to an ongoing NRC administrative code development
activity and has no impact on Westinghouse in relation to the WAPWR design.

73. Issue B-73: Monitoring for Excessive Vibration Inside the Reactor
Pressure Vessel

Discussion

This NRC task involves assessing the need for and, if necessary, develop-
ment of criteria for acceptable vibration monitoring systems to provide .
early warning of excessive vibration inside the reactor vessel.

Current NRC acceptance criteria .. . preoperational vibration test pro-
gram for reactor vessel internals are provided in Standard Review Plan
3.9.2, "Dynamic Testing and Analysis of Systems, Components, and Equip-
ment,* and Regulatory Guide 1.20, "Comprehensive Vibration Assessment
Program for Reactor Internals During Preoperational and Initial Startup
Testing.” Beyond acceptable reactor vossel Internals preoperaticnal
vibration test programs, Westinghouse does not beli.ve that additional
vibration monitoring of the internals s necessary. Resoviution of this
isssue 1s covered through issue C-12, "Primary System Vibration Assess-
ment,* (refer to Section 5.3, Item 12).
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WAPWR Response

The WAPWR program has extensive testing planned and the test results will
be used to document the adequacy of the components with respect to vibra-
tion. Westinghouse will completely document and Jjustify any deviations
from the NRC Standard Review Plan 3.9.2 and Regulatory Guide 1.20 accep-
tance criteria and requlatory positions during the licensing process for
the WAPWR design.
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8.3

CATEGORY C ISSUES

The following discussions pertain to current Category C issues In relation to
the WAPWR design. NRC discussions and descriptions of these issues are con.
tained in NUREG-0471, *Generic Task Problem Descriptions (Category 8, C, and D
Tasks)," and NUREG-0933, *A Prioritization of Generic Safety Issues.®

1.

Issue C-1: Assurance of Continuous Long-Term Capability of Hermetic Seals
on Instrumentation and Electrical Equipment

Discussion

Certain classes of instrumentation incorporate seals. When safety related
components within containment must function during post-LOCA conditions,
their operability is sensitive *to the ingress of steam or water. If the
seals should become defective as a result of personnel errors in the
maintenance  of such equipment, such errors could lead to the loss of
effective seals and the resultant loss of equipment operability. The NRC
believes that the establishment of a basis for confidence that sensitive
equipment has a seal during the 1ifetime of the plant is needed.

The NRC considers this 1issue as being technically resolved with the
‘ssuance of current criteria for qualification of safety-related elec-
trical equipment. This criteria is discussed in detaill in Section 4.0,
ftem 14,

Issue C-2: Study of Containment Depressurization by Inadvertent Spray
Operation to Determine Adequacy of Containment External Design
Pressure

Discussion

Inadvertent operation of containment sprays can result 'n a rapld depres-
surization of the containment building. Where containment external design
pressure may be exceeded many plants have been provided with vacuum
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breakers or control system interlocks to prevent the containment external
design pressure from being exceeded. The depressurization of the contain-
ment is a transient bLehavior and can take place in a short time period.
This NRC task involves the development of a code to be used for the analy-
sis of containment pressure response (both with and without the effects of
vacuum breakers or control systems) for the inadvertent spray accident.

The MRC considers this issue as being technically resolved. Standard
Review Plan Section 6.2.1.1 is used in reviewing licensee analyses of

containment depressurization due to inadvertent spray operation.

WAPWR Response

This NRC program to develop computer technologles 1Is independent of
Westinghouse activities in this area.

Westinghouse has developed a conservative analytical methodology to deter-
mine the containment depressurization transient following an inadvertent
spray actuation. This methodology has been utilized in prior Westinghouse
applications and will be utilized for the WAPWR design.

3. Issue C-3: Insulation Usage Within Containment
\scussion

Thi- issue s included as part of Unresolved Safety Issue A-43, "Contain-
ment teergency Sump Performance® (refer to Section 4.0, item 21).

o Issue C-4: Statistical Methods for ECCS Analysis
Discussion
Appendix K, “ECCS Evaluation Models,* to 10CFR Part 50 specifies the

requirements for ECCS amalysis. These requirements opresently call for
specified conservatisms to be applied to certain models and assumptions
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used in the analysis to account for data uncertainties at the time
Appendix K was written. The resulting conservatism in the calculated peak
clad temperature, however, has never been thoroughly compared against the
uncertainty in peak clad temperature obtained from a realistically calcu-

lated (best estimate) LOCA.

In order to assess the safety margin in the Appendix K requirements, Lhe
NRC planned to equate the peak clad temperature requirement (2200°1) Lo an
uncertainty level of a realistic calculation. This would be accomp N shed
by analytical analyses utilizing best estimate LOCA analysis codes in
which certain input parameters are simultaneously varled about their
uncertainty distribution functlons such that a resulting uncertainty dis-
tribution function in peak clad temperature s obtained. It would then be
possible to expr. s the conservatism of the 2200°fF cladding temperature
1imit in terms of probability and/or standard deviations from the most
probable peak clad temperature.

The statistical methods for ECCS amalysis would provide a probabilistic
quantification of the safety margin imposed by Appendix K ECCS safety
evaluation requirements. The results of this program are intended to be
used to aid the NRC in the review of changes to vendor ECCS models and in
performing NRC audit calculations of ECCS performance.

Mainly as a result of the TMI-2 event and the resulting deemphasis of the
large-break LOCA, the NRC has reduced the priority of this work and may
not fully complete the statistical asses.ment.

Although not directly related tec this 1issue, the NRC has issued an
advanced notice of proposed rulemaking concerning acceptance criteria for
emergency core cooling systems. This proposed rulemaking 1s expected to
result in procedural and technical changes to the current ECCS rule (refer
to Section 6.1.2.2, item 1).
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5. Issue C-5: Decay Heat Update
D' scussion

This NRC task involves following the work of research groups in deter-
mining best estimate decay heat data and associated uncertainties for use
in LOCA calculations. The results of this task could be incorporated into
future revisions of the current regulations regarding ECCS performance.

Westinghouse has been active in the ANS decay heat subcommittee (ANS-5.1)
and has reviewed and concurred with their findings. Westinghouse has gone
on record requesting that the Appendix K rule be more flexible to allow
the impact of new experimental data including the new decay heat stand-
ards. Westinghouse will continue to press for this additional flexibility
and will actively support NRC best estimate LOCA calculations which use
the new decay heat standards.

The NRC considers this issue as being technically resolved. As a result
of following the development of ANS 5.1, the NRC does not intend to pro-

pose rulemaking to change 10CFR 50, Appendix K.

WAPWR Response

Westinghouse emergency core cooling analyses for the WAPWR design (in
accordance with the criteria of 10CF' 50.46) will be performed using the
latest Westinghouse 10CFR Part 50, Appendix K models approved by the NRC.

6. Issue C-6: LOCA Heat Sources
Discussion

The contributors to LOCA heat sources, along with their associated uncer-
tainties, and the manner in which they are combined have an impact on LOCA
calculations. An evaluation of the combined effect of power density,
decay heat, stored energy, Ffission power decay, and their assoclated

WAPWR-RC 5.3-4 NOVEMBER, 1983
0091e:1d



uncertainties with regard to calculations of LOCA heat sources \s needed.
This NRC task involves the review of vendor's data and approaches for
determining LOCA heat sources and developing NRC staff positions as needed.

Current LOCA analyses use a conservative approach for hand1ing uncertain-
ties on power density, decay heat, stored energy, local peaking factors,
and nuclear uncertainty. The maximum values of each are used in a product
manner to maximize the hot rod power and stored energy. Discussions with
the NRC staff indicate that the non-prescriptive portions of the |0CA heal
sources (everything except decay heat) and their uncertainties may be
possible candidates for statistical convolution as long as the ma x i mum
uncertainties are included in the convolution process. Westinghouse had
submitted an approach to the NRC staff which attempted to utilize this
statistical approach (WCAP-9180/9181, "Consideration of Uncertainties in
the Specification of Core Hot Channel Factor Limits®). However, at that
time (pre TMI-2) 1t was felt that the proposed Appendix K rulemaking
process would address methods of handling these uncertainties. The
rulemaking changes to Appendix K never occurred, and now the NRC appears
more receptive to identification and convelution of these uncertainties.

Westinghouse plans to resubmit a document similar to WCAP-9180/9181 to
document a recommended method of handling LOCA input heat power uncertain-

ties. This input will be generic and will cover all Westinghouse plants
including the WAPWR.

WAPWR Response

Westinghouse emergency core cooling analyses for the WAPWR design (in
accordance with the criteria of 10CFR 50.46) will be performed using the
latest Westinghouse 10CFR Part 50, Appendix K models approved by the NRC.
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7. Issue C-7: PWR System Piping

Discussion

Combinations of fabrication, stress and environment have resulted in
instances of stress corrosion cracking of low pressure schedule 10 type
304 stainless steel piping systems. Although these systems are not part
of the reactor coolant pressure boundary, they are safety related; e.g.,
the containment spray system. The 1incidence of cracking has been
restricted to thin wall, low pressure, low flow systems. These cracks
have occurred adjacent to the weld zones of the thin-wailed piping after
approximately three to five years of service and were identified Dy
volumetric examination, by leak detection systems, or by visual inspec-
tion. In each of the cracking events that have occurred to date, the
affected piping was determined to have been inadvertently exposed to
corrosive environments, such as thiosulfate and chlorides.

Current licensing criteria attempts to minimize the use of sensitized
piping in safety-related piping systems and place increased emphasis on
the use of corrosion-resistant material in such systems. The purpose of
this task is to continue to evaluate operating experience to determine if
augmented inservice inspection requirements should be established to fur-
ther enhance the reliabiiity of such piping systems.

The NRC considers this {issue as being technically resolved with the
fssuance of NUREG-0691, "Investigation and Evaluation of Cracking Inci-

dents in Piping in Pressurized Water Reactors."

WAPWR Response

Based upon operating experience, it has been concluded that current IS1
requirements for thin-walled piping in PWRs are adequate. Therefore, this
Issue has no impact on the WAPWR design.
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8. lIssue C-8: Main Steam Line Leakage Control System

Discussion

This issue is not applicable to Westinghouse pressurized water reactor
designs.

9. Issue C-9: RHR Heat Exchanger Tube Failures

Discussion

This 1issue is not applicable to Westinghouse pressurized water reactor
designs.

10. Issue C-10: Effective Operation of Containment Sprays in a LOCA

Discussion

This NRC task is intended to respond to a concern of the ACRS about the
effectiveness of various containment sprays to remove airborne radloac-
tive materials which could be present within the containment following a
LOCA. This concern has been expanded to include the possible damage to
equipment located inside containment due to an inadvertent actuation of
the sprays.

The NRC considers this issue as being technically resolved with the issu-

ance of ANSI/ANS 56.5-1979, *"PWR and BWR Containment Spray System Design
Criteria,* which is referenced in Standard Review Plan Section 6.5.2.

WAPWR Response

Westinghouse has given appropriate consideration to the criteria of ANSI/
ANS 56.5-1979 in the design of the WAPWR containment spray system.
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12.

WAPWR RY

Issue C-11: Assessment of Fallure and Reliability of Pumps and Valves

Discussion

This issue s included as part of Unresolved Safety Issue A-45, "Shutdown
Decay Heat Removal Requirements” (refer to Section 4.0, item 23).

Issue C-12: Primary System Vibration Assessment

Discussion

Structural damage to the primary system, including the reactor pressure
vessel and internals, assoclated piping and steam generator tubing in
pressurized water reactors can be caused by vibrations cof sufficient
magnitude. These vibrations can be either flow-induced or the result of
operation of the pumps to which primary system piping is attached. There
have been a number of instances where components internal to the reactor
coolant pressure boundary have come loose as the result of flow-induced
vibration and been carried through the primary system by the coolant flow.

Excessive core barrel movement, caused by flow-induced vibration, may
lead to many detrimental effects including damage to reactor internals
and Interference with control rod movement. Problems resulting from
excessive core barrel movement have been encountered at Palisades and
possibly other operating plants.

Struclural damage due to flow-induced vibration of steam generator tubing
has also been encountered. Anti-vibration bars are currently utilized to
minimize tube vibration. However, fretting has occurred due to deficient
design and material selection for the anti-vibration bars.

Piping systems are also susceptible to forced vibration as a result of

pump vibration during operation. IF a natural frequency of the connected
piping is very nearly the same as the driving frequency of the pump there
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is then the possibility, depending on the amplitude of vibration, for
fatigue fatlures In the system, particularly at the nozzle where Lthe
stresses will be highest.

Preoperational testing of reactor internals, piping systems and mechani-
cal equipment is conducted during startup functional testing to assure
structural and functinnal integrity per Standard Review Plan 3.9.2,
*Dynamic Testing and Analysis of Systems, Components, and Equipment.® and
Requlatory Guide 1.20, "Comprehensive Vibration Assessmeni Program for
Reactor Internals Ouring Preoperational and Initial Startup Testing.®

However, vibration frequency shifts are possible during operation as a
result of component and/or component support wear or degradation. Also,
vibration effects for the longterm may not have been properly assessed
during startup testing.

Inservice inspection during the 1ife of tiie plant and possible visual and
audible detection of vibration during plant operation may be necessary in
order to arrest structural damage already incurred or, if the vibration
were to continue, might occur at some future time. This vibration
assessment could lead to modificatinns in the design of systems compo-
nents or component support arrangements of system operation sequences.

Beyond acceptable primary system preoperational vibration test programs,
Westinghouse does not believe that additional vibration monitoring of the
primary system is necessary.

The NRC considers this issue as being technically resolved. Current
guidelines in SRP 3.9.2, combined with NRC positions on loose parts moni-
toring in Regulatory Guide 1.133 provide sufficient basis for considering
this issue to be resolved.
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WAPWR Response

The WAPWR program has extensive testing planned and the test results will
be used to document the adequacy of the components with respect to vibra-
tion. Westinghouse will completely document and Jjustify any deviation
from the NRC Standard Review Plan 3.9.2 Acceptance Criteria and regula-
tory positions of Regulatory Guidés 1.20 and 1.133 acceptance criteria
during the licensing process for the WAPWR design.

Issue C-13: Non-Random Failures
Discussion

This issue is included as part of Unresolved Safety Issue A-17, "Systems
Interactions in Nuclear Power Plants® (refer to Section 4.0, item 13).

Issue C-14: Storm Surge Model for Coastal Sites

The NRC s required to estimate the design basis water levels for each
site. For coastal and estuarine sites, the design basis water level is
often caused by a storm surge, which results from the wind and pressure
flelds of an intense storm acting on the water.

The primary tool used by the NRC for estimating storm surge has been the
*bathystrophic® model as developed by the U.S. Army Corps of Engineers,
Coastal Engineering Research Center (CERC). This model is based on the
bathystrophic approximation, relating sea surface slope to wind stress,
bottom stress, and pressure gradieni, with a correction for Corriolis
force due to along-shore currents. The NRC considers this model to now
be obsolete. Bigger and faster computers are now capable of solving
multidimensional dynamic equations which account for many effects notl
included in the bathystrophic model. The multidimensional dynamic mathe-
matical models can account for irregular shorelines, while the shape of
the shoreline is not considered at all by the bathystrophic model.
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True long wave dynamics are simulated by multidimensional dynamic mathe-
matical models, but are completely neglected by the bathystrophic
models. These two effects are especially important when estimating storm
surges in semienclosed areas.

The purpose of this task is for the NRC to develop a replacement for the
bathystrophic mode! so that their evaluation of storm surge reflects
state-of -the-art techniques.

WAPWR Response

This issue applies to an ongoing NRC administrative activity related to
code development and s not applicable to Westinghouse in relation to the
WAPWR design.

15. Issue C-15: NUREG Report for Liquid Tank Failure Analysis

Discussion

Standard Review Plan 15.7.3, *“Postulated Radioactive Releases Due to
Liquid-Containing Tank Fatlures,® requires an analysis of the conse-
quences of fallure of tanks containing radioactive ligulds outside con-
tatnment. This task involves the development of a NUREG report that is
intended to describe a consistent and acceptable method for analyzing the
effects of a fatlure of a radioactive 1iquid waste tank.

The current version of Standard Review Plan 15.7.3 does provide certain
criteria for analyzing the effects of a fatlure of radioactive liquid

waste tanks. These criteria include:

o Limiting radionuclide concentrations to those specified in 10CFR
Part 20, "Standards for Protection Against Radiation.*

o Assuming 0.12 percent failed fuel.
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0 Assuming 80 percent volume in failed components.

o Credits In analyses that can and cannot be taken.

WAPWR Response

Westinghouse will perform an analysis of the consequences of fallure of
tanks containing radioactive 1iquids outside containment in accordance
with Standard Review Plan 15.7.3 during the licensing process for the
WAPWR design.

Issue C-16: Assessment of Agricultural Land in Relation to Power Plant
Siting and Cooling System Selection

Discussion

Interpretations of the National Environmental Policy Act (NEPA) require
that environmental impact assessments include land use impacts and alter-
natives in nuclear power plant 1icensing cases. The NRC has performed
both economic and non-economic land resource assessments in compliance
with these NEPA requirements. Some licensing cases have questioned the
adequacy of the NRC's resource evaluative methods with respect to large
land areas required for sites and cooling lakes. The primary issue con-
cerning the NRC's assessment 1is that neither economic analyses nor
resource assessment as currently performed provides a convincing
rationale for preemption of high quality land in view of continued popu-
lation pressures, predicted ‘mpending lags in world-wide agricultural
food production and probable increasing international demands on the
United States for exports of agricultural products.

food and fiber production and distribution rank with energy production
and utilization as vital world problems now and for the foreseeable
future. These problems are inextricably linked since energy production
facilities can be consumers of ‘arge land areas while energy 1s a prime
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requirement for even modest levels of agricultural production. Thus,
land use is and probably will remain a key siting issue in nuclear plant

1icensing.

This NRC task s intended to involve the conduct of a confirmatory
exploration of new energy technigues to determine their suitability for
application to environmental licensing assessment under NEPA. A problem
of ‘immediate licensing concern to the NRC is the conflict in land use
which occurs when power plants with large coeling iakes are siled e
regions of prime agricultural land.

WAPWR Response

This task s assoclated with an environmental proceedings Iissue that 1is
not applicabie to Westinghouse in relation to the WAPWR design.

17. Issue C-17: Interim Acceptance Criteria for Solidification Agents for
Radioactive Solid Wastes

Discussion

There are no current NRC criteria for acceptability of solidification
agents. This NRC task involves the development of criteria for accepta-
bility of radwaste solidification agents to properly implement a process
control program for the packaging of diverse plant waste for shallow land

burial.

The NRC considers this issue as technically resolved with the issuance of
a proposed rule, "Licensing Regquirements for Land Dispasal of Radloactive

Waste (1OCFR Part 61)."

WAPWR Response

This issue and the associated proposed rule are related to requirements
for land disposal of radioactive wastes which are not applicable to
Westinghouse in relation to the WAPWR design.
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5.4

ATEGORY D 1

The following discussions pertain to current Category D issues in relation to
the WAPWR design. NRC discussions and descriptions of these issues are
contained in NUREG-0471, *Generic Task Problem Descriptions (Category 8, C,
and D Tasks)® and NUREG-0933, “A Prioritization of Generic Safety Issues.®

Issue D-1: Advisability of a Seismic Scram

isc ion

The ACRS has recommended that studies be made cof techniques for seismic
scram and of the potent!al safety advantages and potential disadvantages
of prompt reactor scram in the event of strong seismic motion, say more
than one-half the safe shutdown earthquake. Various sultable technigues
have been identified and exist, but thus far only limited studies have
been reported on the pros and cons of selsmic scram.

Appendix A, "Seismic and Geolog'c Siting Criterla for Nuclear Power
Plants,* of 10CFR Part 100 requires that suitable instrumentation shall be
provided so that the seismic response of nuclear power plani features
important to safety can be determined promptly to permit comparison of
such response with that used as the design basis. Such a comparison is
needed to decide whether the plant can continue to be operated safely and
to permit such timely action as may be appropriate.

Regulatory Guide 1.12, “"Instrumentation for Earthquakes," describes sels-
mic instrumentation acceptable to the NRC staff as satisfying the above
stated requirements of Appendix A to 10CFR Part 100. Regulatory Guide
1.12 requires that one triaxial response spectrum recorder capable of
providing signals for immediate control room indication be provided at the
containment foundation.

These criterta and requlatory guidance do not address the need for instru-
mentation that would automatically shutdown a nuclear power plant when an
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earthquake occurs which exceeds a predetermined intensity. This issue
involves considerations of the need for such instrumentation.

Westinghouse believes that the automatic shutdown of a nuclear power plant .
for an earthquake event with a magnitude less than or equal to the opera-

ting basis earthquake does not seem necessary. For an operating basis
earthquake occurrence the structural integrity of the plant 1s maintained

to the extent that the plant can contisue to operate. Therefore, If

immediate control room indication s provided in accordance with Regula-

tory Guide 1.12, operator action and administrative procedures for plant

shutdown are sufficient for an earthquake less than or equal to the opera-

ting basis earthquake.

WAPWR Response

Westinghouse 1s considering Incorporating a seismic scram in the WAPWR
design. Inclusion or exclusion of this feature will be completely docu- .
mented and Justified during the licensing process for the WAPWR design.

2. Issue D-2: Emergency Ccse Cooling System Capability for Future Plants

Discussion

This Yssue 1s iIncluded as part of the Unresolved Safety Issue A-45, *Shut-
down Decay Heat Removal Requirements® (refer to Section 4.0, item 23).

J. Issue D-3: Control Rod Drop Accident (BWRs) .
Discussion

This Yssue is not applicable to Westinghouse pressurized water reactor

designs.
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5.5 UNCATEGORIZED ISSUES

The NRC contiruously evaluates the safety requirements used in its reviews
against new information as it becomes available. Sections 5.1 through 5.4
provide a discussion of NRC generic safety issues identified and categorized
by the NRC in 1978. Since that time, new generic safety issues have been
fdentified as a result of licensee event reports, ACRS reports, and other NRC
activities. Major sources of new generic safety 1issues are NUREG-0572,
"Review of Licensee Event Reports (1976-1978)," NIREG-0333, "A Prioritization
of Generic Safety Issues,® and NUREG-0705, "Identification of New Unresolved
Safety I[ssues Relating to Nuclear Power Plants.*

New generic safety issues have not been categorized by the NRC in the manner
the previous safety issues were categorized (i.e., Category A, 8, C, and D).
The following discussions pertain to these new "uncategorized" generic safety
issues in relation to the WAPWR design.

1. [Issue 1: Failures 1in Air-Monitoring, Air-Cleaning, and Ventilating
Systems

Discussion

This issue is identified in Appendix D of NUREG-0572 and is one of the key
observations made after the ACRS requested its members and consultants to
make comprehensive reviews of all licensee event reports issued during the
years 1976, 1977, and 1978.

Data collected cver the 3-year period showed that 14 percent of all
1icensee event reports were related to failures in the air-monitoring,
air-cleaning, and ventilating systems. This translates into more than 350
1icensee event reports each year. Monitoring equipment failures accounted
for more than one-half the system failures in boiling water reactors and
more than one-third the system failures in pressurized water reactors.
This disparity occurred because of the presence of more air-cleaning and
ventilating systems in boiling water reactors.
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The proper operation of air-monitoring, air-cleaning, and ventilating
systems 1s important for maintaining primary containment integrity and
controlling airborne particles and gaseous releases from plants.

Proper ventilating system performance is important to the operation of
high pressure coolant injection ¢nd reactor core isolation cooling systems
in boiling water reactors and waste gas processing systeui in pressurized
water reactors. Twenty-four ventilating system failures were reported
during the 3-year period, the con<equences of which are addressed in
NUREG-0572, Appendix D, Item XIV. Other failures related to dampers in
ventilating systems are discussed in NURE3-0572, Appendix 0D, [tem XVII.

The aroper performance of air-monitoring equipment is essential for the
avoidance of buildup of hazardous concentrations of gases (e.q , hydrogen)
and the assessment of the potential impact of environmental releases.

No technical solution to this fissue has been identified in NUREG-0572.
However, the NRC has indicated that further development |5 needed to
produce more reliable monitoring systems. There fs also an indication
that a possible solution in improving the licensee's maintenance ana
testing program will r~esult in reduced failures of air moni‘tors and
ventilation system dampers. As a result, this issue may be ultimately
resolved administratively by implementation of an improved teit and main-
1earance program on the affected systems.

-

WAPWR Response

The WAPWR design will consider the possibility of a technical solution to
the reliability problems in the air-monitoring and ven“flation systems.
That solution will consider automatic surveillance systems or improvements
in the design of the monitoring and ventilation system.
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Issue 2: Failure of Protective Devices on Essential Equipment

Discussion

The ACRS identified this potential safety concern in NUREG-0572. A large
number of licensee event reports have reported failure or incapacitation
of essential equipment as a result of failure of fuses or other devices
installed for the sole purpose of protecting that essential equipment or
its services. The systems affected exist throughout the plant and include
the plant control system, the plant protection system, and the engineered
safety featurec. Particularly vulnerable are actuators that require power
in order to drive motors and operate valves. The failures are not limited
to overcurrent protectors but occur in equipment such as torque limiters,
overspeed protectors, and other interlocks and may be caused by improper
applications or adjustments as well as component failures.

safety implications arise because the expected failure rate of essential
equipment may be overly optimistic because of not accounting for failure
of protective devices. Wwhere failures result from improper selection of
fuse sizes or adjustment of protective devices, there is an increased
probability of common mode failure of redundant vital services.

In the past, the corrective action has been to replace the failed fuse or
readjust the adjustable devices. wWhere disabling of such equipment could
remove or substantially degrade vital services, the NRC feels that the
basic criteria for protecting the equipment should be reexamined. For
example, the NRC believes the rules for protection of vital equipment
should perhaps be different than current standard electrical practice.

WAPWR Response

The design process for the WAPWR will investigate the above concerns, and
the potential for problems will be minimized within existing practice. If
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necessarv, consideration will also be given te the mudification of “irdus-
try practice® for protection »f 2{uipment. For example, bypass of cevtain
protective functions under accident conuitions mirht provide a solution.
Any criteria modification will be underiaken w' :h adeguate consideration
given to any increased probability of damage to equipment, the resuiting
effect on utility financial ris*, and within the risk/safety goal ctonsid-
erations.

Issue 3: Set Point Drift in Instrumentation

Discussion

This issue is identified in Appendix 0 of NUREG-D572 and is one of the key
observations made after the ACRS requested its members and consultants to
make comprehensive reviews of al) licensee event reports issued during the
years 1976, 1977, and 1978.

Data cellected over the 3-year period showed that 10 percent of all lic-

ensee event reports were related to drift in the set prints of instrumen-
tation beyord technical speci{fication limits. This amounted to an average

of 258 licensee event reporis each year. The proporticn of these events
that resulted in simultaneous drifts in redundant channels was not estab-
{abel In NURLE-0872.

An unglanne? change ‘n the set point of an instrument (set point drift)
will alter the actual value of the measured paramete: at which a particu-
lar action is to occur. Excessive drift *‘m an instrument's set point
beyond technical specification limits could result in the instrument not
providing timely warning signals orior to or during an accicent ‘hereby
failing to perform its safety funciion. A1) safety instrumentation chan-
nels are redundant but simultaneous drift of redundant instruments beyond
technical specification 1imits could affect piant safety.

for thote 'nstruments where set point drift is dwe to component failures,
a possible solution is to make the necissary repair, recalibrate, and
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restore the instruments to service. For those instruments where the
margin between the selected set point and the technical specification
1imit 1s not sufficient to allow for normal instrument inmaccuracy, a pos-
sible solution 1s to increase the margin between the selected set point
and the technica) specification 1'mit to accommodate the inherent instru-
ment inaccuracy.

There are two considerations which will reduce any problems with the WAPWR
protective system to those associated with component failure.

By using the digital integrated protection system, the WAPWR design will
eliminate some of the problems associated with set point drift in the pro-
tection system. The only portion of the instrumentation which will be
subject to drift will be that analog portion from che sensor through the
analog to digital converter. The redundant sensor selector will identify
any sensor channels that have drifted outside of tolerance and will make
this information available to the operators.

For the WAPWR, the set points for the protection system will be determined
using the guidance of Regulatory Guide 1.105, Revision 2, "Instrument Set-
points," (currently in draft) which references ISA S67.04, 1982 "Setpoints
for Nuclear Safety-Related Instrumentation Used in Nuclear Power Plants.®
Use of this guidance will eliminate all of the problems of drift beyond
the technical specification limits except those associated with component
failures.

WAPWR Response

The WAPWR protection system will be designed and set points selected using
the Westinghouse setpoint methodology approved by the NRC in NUREG-0717,
Suppiement 4, dated August 1982.
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[ssue 4: End-of-Life and Maintenance Criteria

Discussion

This issue has bean addressed as part of the NRC overall equipment quali-
fication program. Existing and proposed requirements include both end-
of-11fe and maintenance considerations. Available material aging informa-
tion coupled with actual plant operating and maintenance experience, could
he factored into the process of determining the end-of-l1ife for various
components as well as determining appropriate maintenance periodicity.
The failure of safety-related components can lead to loss of reactor cool-
ant pressure boundary integrity or loss of safety functions. Such fail-
ures possibly couid be reduceu by using end-of-1ife data and improved
periodic maintenance criteria.

NUREG-0588, *“Interim Staff Position on Environmental Qualification of
Safety-Related Electrical Equipment.," and the "Guidance for Evaluating
Qualification of Class IE Electrical Equipment in Operating Reactors®
‘require that qualification programs for electrical equipment should iden-
tify materials susceptible to aging effects and establish a schedule for
periodically replacing the equipment and/or materials.

The proposed Revision 1 to Regulatory Guide 1.89, “Environmental Qualifi-
cation of Electrical Equipment for Nuclear Power Plants," was drafted in
February 1982 and includes a number of specific positions on the subject
of equipment end-of-1ife and maintenance. The Regulatory Guide positions
are:

o The qualified 1ife of the equipment (or component, as applicable) and
tho basis for its selection be defined and documented.

o Qualitied 1ife should be established on the basis of the severity of
the testing performed, the conservatisms employed in the extrapolation
of data, the operating history, and the other methods that may reason-
ably be used. A1l assumptions should be documented.
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o An ongoing program to review surveillance and maintenance records to
identify age-related degradations should be established.

o A component maintenance and replacement schedule that includes consid-
eration of aging characteristics of the installed components should be
established.

o Sections 6.4 and 6.5 of IEEE 323-1974 discuss qualification by operat-
ing experience and by analysis, respectively. The adequacy >f these
methods should be evaluated on the basis of the quality and detail of
the information available in support of the assumptions made. Operat-
ing experience and analysis based on test data may be used where test-
ing is precluded by the physical size of the equipment or the state of
the art of testing. When the analysis method is employed because of
the physical size of the equipment, tests on vital components of the
equipment should be provided.

The NRC is in the process of coding (refer to Section 6.1.2.3, item 5) the
similar requirements for mechanical equipment.

The NRC Standard Review Pian, Section 3.11., “Environmental Qualification
of Mechanical and Electrical Equipment,® includes requirements for main-
tenance/surveillance programs for equipment located in mild environments.
Specifically, it is required that “the maintenance/surveillance program
data shall be reviewed periodically (not more than every 18 months) to
ensure that the design qualified 1ife has not suffered thermal or cyclic
degradation resultin{ from the accumulated stress trijcered by the abnor-
mal environmental conditions and the normal wear due to its service condi-
tion. Engineering judgement shall be used to modify the replacement pro-
gram and/or replace the equipment as deemed necessary."

WAPWR Response

fhe WAPWR design will provide for design improvements in maintainability
and an extension of the time between maintenance periods as practicable.
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In addition, Westinghouse will fully document the level of conformance
with the regulatory positions of Regulatory Guide 1.89 and the acceptance
criteria of SRP 3.11 during the licensing process for the WAPWR.

5. [Issue 5: Design Check and Audit of Balance-of-Plant Equipment

isc jon

This issue involves a potential improvement that might be achieved by
requirements for verification that the balance-of-plant *as-built" config-
uration satisfies the design intent. Such action could improve the reli-
ability of balance-of-plant equipment and reduce demands on safety equip-
ment. This 1issue has arisen because of failures of balance-of-plant
equipment to perform as intended for many reasons and as a result, place
various demands on safety systems.

The WAPWR, in moving toward a nuclear power block concept, has placed more
of the plant scope within the Westinghouse sphere of direct control. By ‘
so doing, portions of the concern described here are of less importance

because that portion of equipment which represents balance-of-plant is

further removed from the plant safety equipment.

Regardless of this consideration, some greater capability to verify that
as built conditions accurately reflect design needs will be required in
the future. In a one-step licensing process, there is a strong need to
certify that the piant has been built as licensed and tho; commitments made
in the safety analysis report have been fulfilled. As part of the ful- ‘
fillment of this verification, some consideration should be made to verify
that balance-of-plant systems adequately support the plant and will not
unnecessarily increase the challenges to elements of the nuclear power
block concept. ‘

WAPWR Response

There is no direct impact on the WAPWR design posed by this issue. How- ‘
ever, a program will be developed to demonstrate that the plant has been
built as licensed.
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Issue 6: Separation of Control Rod from its Drive and BWR High Rod Worth
Events

Discussion

This issue is not applicable to Westinghouse pressurized water reactor
designs.

Issue 7: Failures Due to Flow-Induced Vibrations

Discussion

NUREG-0572 indicated that a large number of licensee event reports are the

result of flow-induced vibrations. These vibrations occur in equipment

and piping carrying single and two-phase fluid. Flow-induced vibrations

are caused by vortex shedding resulting from rapid area change, buffeting

due to random flow turbulence, fluid structures interaction instabilitv,

leakage excitation, steady operation of positive displacement pumps and

cavitating valves. The vibrations frequently cause failure of equipment,
electrical wiring or components, pumps, valves and piping systems. The

three major failure mechanisms are high cycle fatigue, impact, and fret-

ting (wear).

vibration problems inside the reactor vessel manifest themselves as worn
guide tubes, loose guide thimbles, cracked shrouds, cracked nozzles and
spargers. 'Charging pumps have been damaged by cavitation as well as tur-
bulent buffeting vibrations which show up as cracked casings and welds.
vibrating valve internals result (in closed and open positions) in cracked
and worn valve seats as well as cracked welds. Other failures resulting
from vibration include loosened bolts, broken fittings, leaking snubbers,
damaged pipe hangers, broken wires, thrown switches, loosened relays,
damaged printed circuit boards, loosened instrument terminals, radiation
monitor fallures, false instrumentation activation, and open breakers.
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The probiem of excessive vibration is important because it can often lead
to damage of multiple components. These events are frequently precursors
to more serious events inasmuch as continued occurrences can result in
pipe cracks, failures of valves and snubbers, and damage to electrical and
mechanical equipment. Other aspects of this problem include the effects
of vibration (as well as water hammer) on engineered safety features
following severe transients.

The NRC currently requires plants to perform preoperational testing of
plant fluid systems to verify that no excessive vibration exists. These
requirements provide a large degree of certainty that flow-induced vibra-
tion will not cause problems during the plant life.

WAPWR Response

In the WAPWR design, consideration will be given to reduction in the

: potential for excessive vibration. Any information whicii is currently
available will be used to reduce the operationel vibrations due to fluid
flow, and consideration will be given to potential tradeoffs between stif-
fening and softening of piping systems. An extensive vibration test
program will be performed on the WAPWR. This test program will provide
indication that no vibration problems exist in the WAPWR design.

Issue 8: Inadvertent Actuation of Safety Injection in PWRs

Discussion

Operator errors, instrument malfunction, and reactor transients and trips
have been reported as the cause of 1inadvertent actuation of the safety
injection system. At least 40 cases of inadvertent actuation of safety
injection have been identified in NUREG-0572. Approximately one-fourth of
the events sampled were due to operater error. The problem is repetitive
in nature: at several facilities the problem has a long history. The vast
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majority of events occurred in Westinghouse nuclear steam supply systems,
whereas plants supplied by other vendors had few or no reported events.

Safety injection systems are required to operate during loss-of-coolant
accidents and other severe transients that require borated water addition
to the primary system. Inadvertent actuation of the system injects cold
borated water into the reactor when it is not needed, subjecting injection
nozzles to thermal stresses and requiring removal of boron from the pri-
mary system before startup. The present number of occurrences is probably
not significant with respect to the effects upon the primary system; how-
ever, operator response to an inadvertent safety injection involves ter-
mination of the injection and resetting of the injection signal. This
generally occurs within 1 to 8 minutes following the start of injection
and follows a check of other plant status instrumentation. Repeated
operator exposure to inadvertent safety injection and its termination may
produce an unacceptable response in cases where the injection is regquired
to provide core cooling water.

The WAPWR design will be less likely to experience a spurious reactor trip
or an inadvertent safety injection. The protection system objectives pro-
vide for a reduced probability of spurious actuation due to the failure of
any single component or system and increased margin between the low pres-
surizer pressure safety injection set point and the minimum pressurizer
pressure reached following a reactor trip from full power. The control
system and the advanced control room (ACR) will lower the probability of
putting the WAPWR into a state from which a reactor trip from full power
would result in a safety injection. For example, improved steam generator
feedwater control will prevent steam generator related inadvertent safety
injection. The ACR will also make the assessment of plant safety problems
both more reliable and easier to make. Because of ACR related improve-
ments there is a much greater certainty that the operations personnel will
recognize the need for a safety injection. Additionally, the sizing of
reactor coolant system components will be performed with an objective of
increasing the margin between the Jlow pressurizer pressure safety
injection set point and the minimum reached following a reactor trip from
full power.
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If the WAPWR does experience an inadvertent safety injection, the ACR in
conjunction with plant procedures will aid in the assessment of plant
state. Additionally, any concerns over combined pressure and thermal
stresses to injection nozzles will be reduced as the shut off head of the
safety injection pumps will be such that injection will not occur
following reactor trip.

WAPWR Response

The WAPWR design described above, particularly the protection system
design and the sizing of reactor coclant system components, eliminate
inadvertent safety injection as a problem in the WAPWR.

9. 1Issue 9: Reevaluation of Reactor Coolant Pump Trip Criteria
Discussion
The issue of reevaluation of reactor coolant pump trip criteria involves
the potential improvement that might be achieved by establishing better
criteria on wnen to allow the operation of reactor coolant pumps and when
to trip them. [t was believed that better criteria might allow the use of
reactor coolant pumps to aid in recover from certain transients while
sti1] easuring that these pumps could be tripped during small-break LOCA.
This fissue was also raised as a result of post-TMI licensing requirements
(Sectifon 3.3.1, Iltem 4 of this document) and s fully discussed in NRC
Generic Letters 83-10c and 83-10d (Section 6.4, Items 92 and 93 of this
document) .
WAPWR Response
See the above referenced items for a complete discussion of this item and
its relation to the WAPWR.
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10. Issue 10: Surveillance and Maintenance of Tranversing Incore Probe Isola-
tion Yalves and Squib Charges

Oiscussion

This issue is not applicable to Westinghouse pressurized water reactor
designs.

11. Issue 11: Turbine Disc Cracking

0iscussion

This issue has been raised because of the discovery of stress corrosion
cracking in the low pressure discs of Westinghouse-designed turbines.

This 1issue 1s not by fitself a distinct generic issue but is part of
existing Issue A-37, "Turbine Missiles.* Refer to Section 5.1 (item 37)
for a discussion of this issue.

12. Issue 12: BWR Jet Pump Integrity
Oiscussion

This 1ssue 1is not applicable to Westinghouse pressurized water reactor
designs.

13. Issue 13: Small Break LOCA from Extended Overheating of Pressurizer Heaters

Qiscussion

This is an ACRS concern raised by the Subcommittee on TMI-2 Implications
in October of 1979. The issue centers around the possibility of a breach
in the reactor coolant system boundary caused by the failure of nonsafety
interlocks between pressurizer water level and pressurizer heater power
and prolonged overheating of the immersion heaters due to operator failure
to detect and terminate electrical power.
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One solution would be to upgrade and expand the heater power and
pressurizer level interlocks, operator training, and control of instrumen-
tation and control modifications and repair efforts in accordance with
quality assurance procedures for protective systems rather than normal
nonsafety plant system.

WAPWR Response

The WAPWR design will address the 1issue described above. The risk
associated with this transient will be evaluated in the context of safety
goals.

Issue 14: PWR Pipe Cracks
Discussion

Cracking has occurred in PWR piping systems as a result of stress corro-
sion, vibratory and thermal fatigue, and dynamic loading. However, to
date, no cracking has been experienced in the primary system piping of
PWRs. Thus far, all incidents of cracking have heen detected and correc-
tive actions taken prior to any catastrophic failures.

Cracking in PWR nonprimary system piping could lead to a lessening of the
system functional capability and possibly result in situations such as
deqraded core cooling. Cracking in PWR primary system piping has not
been experienced, and the mechanisms and environmental conditions neces-
sary to initiate and propagate the cracking in this piping are not known
to exist. Therefore, the risk associated with PWR pipe cracks is negli-
gible for the primary system and low for the other piping systems.

The third Pipe Crack Study Group was established in 1979. The charter of
the PWR Pipe Crack Study Group included (A) the causes and safety signi-
ficance of pipe cracks in PWR safety-related systems, (B8) the ability of
current inservice inspection and leak detection techniques to detect
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these cracks, and (C) recommendations for both upgrading the licensing
process for plants In the operating license and construction permit
stages and for implementation of new criteria on operating plants. In
September 1980, the PWR Pipe Crack Study Group completed its investiga

tion of this issue and published its findings as NUREG-0691 “Report of
Investigations and Evaluations of Cracking Incidents in Piping in Pres-
surized Water Reactors.® This report provides conclusions regarding
systems safety and recommends technical solutions to the issue. As a
result of issuing NUREG-0691, the NRC considers this issue to be technic-
ally resolved,

WAPWR Respunce

The WAPWR design will follow the recommendations of NUREG-0691 in mini-
mizing the potential for cracking in WAPWR piping systems. The WAPWR
analyses will also demonstrate that the criteria of NUREG-069] are met.
Calculations as described in the NUREG-0691 will be performed to assure
that safety systems, particularly safety 1injection, will perform
acceptably under analyzed break situations.

15. Issue 15: Radiation Effects on Reactor Vessel Supports

Discussion

This issue was first identified in June 1978 when Virginia Electric and
Power Company filed a notification for its North Anna plant in accordance
with 10CFR Part 21, "Reporting of Defects and Noncompliance."

Reactor pressure vessel external steel support structures may become
embrittled by neutron radiation to the point where their structural
integrity may be impaired by virtue of reduced fracture resistance. The
theory is that neutrons with less than 1 MeV of energy can induce signif-
fcant damage to supports Dbecause of their relative abundance.
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Additionally, compared to the reactor vessel, supports operate at low
temperatures thereby making concurrent annealing during operation very
small. Structural steels vary widely throughout the industry and the
problem could be quite severe at some plants.

Thus, embrittlement damage to reactor vessel supports can result in their
failure to adequately support the reactor vessel under large load condi-
tions such as an earthquake or a loss-of-coolant accident.

The WAPWR design will be less prone to embrittiement of reactor vessel
supports. Improvement of the core baffle/reflector region to provide
increased shielding of the reactor vessel will also reduce the affect on
the fracture toughness of supports.

WAPWR Response

The WAPWR design and safety analysis will demonstrate that support struc-
tures for vital equipment are adequate under design basis loading condi-
tions. The supports for the reactor pressure vessel will be evaluated
for their adequacy under appropriate loading combinations. This will
incluae a demonstration that the reactor pressure vessel steel support
structures will not become embrittled Ly neutron irradiation to the point
where their fracture resistance is reduced to a level which yields unac-
ceptable results under design basis loads.

16. Issue 16: BWR Main Steam Isolation valve Leakage Control Systems
Discussion
This issue is not applicable to Westinghouse pressurized water reactor
designs.

WAPWR -RC 5.5-16 NOVEMBER, 1983

0080e : |



17.

8.

Issue 17: Loss of Offsite Power Subsequent to a LOCA

Qiscussion

This issue involves a potential improvement in plant safety that might
have been achieved if the plant design basis included the loss of offsite
power subsequent to a LOCA. This issue has not been recommended for
designation as an Unresolved Safety Issue because the probability of the
combined event is judged by the NRC to be very low (on the order of
10'6/rtoctor year) and the consequences would be insignificant, because
adequate core cooling would be provided by vessel inventory during the
time required for diesels to start and assume load. However, the NRC and
ACRS feel that there may be some safety benefit to a resolution of this
concern,

Westinghouse addresses the loss of offsite power concurrent with a LOCA,
but there seems to be some potential concern over a loss of offsite power
at some time post-LOCA. This concern is related to item 26 below,
*Diese] Generator Loading Problems Related to SIS Reset on Loss of Off-
site Power."

WAPWR Response

For the WAPWR design, an evaluation will be performed and documented to
demonstrate that for large and small LOCAs, the consequences of a loss of
offsite power post-LOCA do not represent a safety problem.

Issue 18: Steamline Break with Consequential Small LOCA

Discussion

This i1ssue can be broken down into two issues:

o Steamline break with a subsequent small LOCA resulting from fail-
ure of a partially degraded steam generator tube(s).

PWR-RC 5.5-17 NOVEMBER, 1983



o Steamline break with a subsequent small LOCA (other than a steam
generator tube rupture) resulting from a stuck-open power-
operated relief valve or safety valve actuated during the primary
system transient or resulting from pipe whip or jet impingement
from the broken steam line

In PWRs, the potential exists for steamline breaks consequently leading
to a small primary system LOCA. NRC analysis has indicated that the
primary pressure and the pressurizer level may change qualitatively in
the same way during a combined LOCA compared to a primary break, a steam-
1ine break, or a steam generator tube rupture. For the primary tempera-
ture and secondary pressure, a combined LOCA behaves qualitatively like a
steamline break. For these latter two parameters, a primary rupture or

steam generator tube rupture appear clearly distinct from the behavior of
a combined LOCA.

Thus, two concerns have been identified which could increase the risk
associated with these issues. These are (1) the possibility of primary
side LOCAs may be increased through the consideration of new initiating
mechanisms, and (2) the symptoms of a combined primary/secondary blowdown

may increase the possibility for operator error through misinterpretation
and improper action. ¢

The conclusion reached is that operator misinterpretation could supply
the greatest contribution to the probability of a an accident.

The WAPWR design will incorporate steam generator design improvements
which will reduce the problems associated with tube degradation. This
will in turn decrease the probability of a steam generator tube rupture
following a steam line break. Additionally, the criteria for plugging of
tubes will be reviewed in order to minimize the probability of this
event, and Instrumentation to address Regulatory Guide 1.97, Revision 2
(refer to Section 3.1, fitem 23) will be reviewed to ensure capability to
detect a tube rupture following a steam line break.
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20.

In a similar sense, the work being done in conjunction with the EPRI
valve testing program (described in some detail in Section 3.1, item 15)
wil)l provide a greater assurance that the safety and relief valves of the
WAPWR will close when required. Instrumentation (described in some
detail in Section 3.1, item 16) will also be provided which will posi
tively indicate the positions of these valves and allow appropriate
procedures to be implemented to bring the plant to a safe shutdown.

WAPWR Response

Besides the work described above, which provides assurance that this
fssue 1s of little concern for the WAPWR design, procedures will be
written to address these events following a steam line break.

Issue 19: Safety Implications of Nonsafety Instrument and Control Power
Supply Bus

Discussion

The issue is included in part of Unresolved Safety Issue A-47, "Safety
Implications of Control Systems® (refer to Section 4.0, item 25).

Issue 20: Effects of Electromagnetic Pulse on Nuclear Power Plants

Qiscussion

The electromagnetic pulse (EMP) from a high ailtitude nuclear weapon
detonation will induce electrical transients in the instrumentation,
control and power lines of nuclear power plants. The extent to which
these EMP transients may cause critical plant electrical and electronic
systems to fall or malfunction and ultimately result in damage to the
reactor 1s being investigated. A single EMP could affect most of the
nuclear power plants in the continental United States. EMP-like effects
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can also be simulated locally using truck-transportable land based
generators. The NRC regulations (10CFR 50.13) state that license appli-
cants are not required to provide design features or other measures for
the specific purpose of protection against the effects of (A) attacks and
destructive acts; includ’ng sabotage, directed against the facility by an
enemy of the United States, whether a foreign government or other person,
or (B) use or deployment of weapons incident to U.S. defense activities.

The present NRC investigation was initiated as a result of informal staff
discussions with five Commissioners in 1979. Subsequently, Commissioner
Ahearne (then Chairman) instructed the staff to plan and carry out this
investigation. The objectives of the investigations are (A) to determine
the vulnerability of selected safe shutdown systems of a specific nuclear
plant to EMP effects due to nuclear weapon detonations and non-nuclear
generators, (8) to determine how those safe shutdown systems vulnerable
tc EMP may best be hardened against EMP, and (C) to characterize to the
extent possible the effects of EMP on nuclear plants in general based on
the study of specific systems of the subject plant. The overall objec-
tive is to provide the Commission with a basis for cpnsidering the need
for amending the regulations to include design requirements for the pro-
tection of nuclear power plants against effects of EMP.

A technical assistance program with Sandia Nationa) Laboratory (SNL) was
initiated in August 1980 to implement the investigation. The Watts Bar
plant was selected for the study. The program includes EMP coupling
analysis, evaluation of failure threshold of selected safety equipment,
and an onsite test program to obtain data for confirmation of the results
of analyses. The preliminary conclusion is that the safe shutdown
systems at Watts Bar would not be damaged by EMP. The major work remain-
ing to be completed is the extension of these results to nuclear power
plants in general, and the preparation (by Sandia) of the interim report
and the draft final report. An NRC staff report is planned for late
summer, 1982.
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EMP concerns during the peacetime operation of nuclear power plants
derive from EMP which could be produced by terrorist actions involving
nuclear weapon detonations or nonnuclear generators, or which could
result from accidents involving U.S. or foreign weapons systems. The
determination of the probability of occurrence of these types of ENP
events is not within the scope of the current EMP investigation. How
ever, consideration of effects due to nonnuclear generators 1is included
in the investigation.

The NRC preliminary conclusion is that significant threat does not exist
from nonnuclear generators because of the difficulty of deploying and
operating such equipment in the vicinity of a plant without being detect-
ed, and because the effects of this type of equipment are low level and
highly Tocalizad.

The NRC considers this issue to be technically resolved with the issuance
of the final report, NUREG/CR-3069, "Interaction of Electromagnetic Pulse
with Commercial Nuclear Power Plant Systems," and is included in the
report to the staff on EMP, SECY-82-367. The results indicate that com-
mercial nuclear power plants are invulnerable to EMP and that there is
nothing affected that impacts any systems required for safe shutdown of
the plant.

WAPWR Response

Given the above resolutions, this issue has no impact on the WAPWR design.

21. Issue 21: vibration Qualification of Equipment
Qiscussion
The dynamic qualification of equipment consists primarily of sefsmic
qualification. For bolling water reactor Mark [I and [II plants, equip-
ment 1s also qualified to withstand the hydrodynamic loads associated
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with discharge into the suppression pool. In addition to the suppression
pool hydrodynamic loads, the NRC has become concerned that other vibra-
tions and accident-induced dynamic loads may have a noticeable effect on
the functional capability of safety-related mechanical or electrical .
equipment. These dynamic loads may not have been taken into considera-
tion by the industry in their present qualification program. In the past
it has been generally accepted that seismic qualification of equipment is
sufficient to cover the effects of other undefined vibratory loads that
may occur during the life of a plant. Information is needed to define
the anticipated vibratory environment in various locations of a plant
during accident conditions and to determine whether such environments
exceed the design basis envelope for the installed equipment. The cur-
rently pending Mechanical Equipment Qualification Rulemaking will provide
further NRC guidance on this issue (refer to Section 6.1.2.3, item 5).

The current Westinghouse practice addresses the effect of vibratory loads

on mechanical and electrical equipment. Equipment which is line mounted ‘
incorporates normal operating vibration into the equipment qualification

aging cequence. The testing and analysis of 1ine mounted equipment in-

cludes an addressment of hydrodynamic loads resulting from blowdown as

well as those vibratory loads which result from earthquakes. Nonline

mounted equipment is protected from blowdown loads as required and will

include 5 operating basis earthquakes in the equipment qualification

aging sequence. Additionally, this equipment will be subject to safe
shutdown earthquake loads following equipment aging.

Ihls issue Is complete for plants undergoing licensing review (under
Standard Review Plant 3.10 which requires applicants for operating licen-
ses to address areas of vibration sensitivity as part of their seismic
qualification program) and is also complete for operating plants (as part
of an existing programs rulemaking in conjunction with Unresolved Safety ‘

[ssue A-486).
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WAPWR Response

The WAPWR will address this issue by testing and analysis as described
above. There is no further impact on the WAPWR design.

. Issue 22: Inadvertent Boron Dilution Events

Discussion

Many pressurized water reactors have no positive means of detecting boron
dilution during cold shutdown. Some operations carried out during outages
(e.g., steam generator decontamindation) reduce the reactor coolant system
volume, thus speeding up dilution. Boron dilution has taken place during
such operations although, thus far, criticality has not occurred.

The fix 1s to install instrumentation to detect the event and stop the
dilution either automatically or, if the detection is sufficiently early,

by 2lerting the operator.

WAPWR Response

The WAPWR protection system design will consider the impact of boron dilu-
tion and the event will be factored into the design.

. Issue 23: Reactor Coolant Pump Seal Failures
Discussion
This 1ssue deals with an unexpectedly high rate of failures of reactor

coolant pump seals in pressurized water reactors. A seal failure results
in a primary coolant leak (1.e., a very small LOCA).
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The results reported in WASH-1400, "Reactor Safety Study - An Assessment
of Accident Risk is U.S. Commercial Nuclear Power Plants," indicated that
a break in the reactor coolant pressure boundary having an equivalent di-
ameter in the range of 0.5 to 2 inches was a significant cause of a core
melt. Since the current study shows that comparable break flow rates have
resulted from reactor coolant pump seal failures at a frequency about an
order of magnitude greater than the pipe break frequency used in WASH-
1400, the overall probability of core melt due to these small-size breaks
could be dominated by events such as pump seal failures 1f the WASH-1400
assessment is correct. Using the current estimates of seal failures rates
and WASH-1400 scenarios for core melts induced by small LOCAs, the NRC
estimates a core melt frequency of approximately 10" per reactor year.

For ranking purposes, NRC is interested primarily in the frequency of seal
failures which result in the release of radioactivity. Seal failure is
involved in many accident sequences, which lead to a spectrum of releases.

Possible solutions to this issue include special detectors that signal
high leakage, more frequent seal replacement, new seal designs, and more
smoothly running pumps that take longer to mechanically degrade the seals.

This 1issue also is {incorporated in the probability considerations of
Unresclved Safety [ssue A-44, "Station Blackout" (see Section 4, Item 22).

One of the objectives of the WAPWR design is to provide better protection
from small LOCAs. In a general risk sense, the contributions of smal)
LOCA to the overall risk for the WAPWR will be smaller than for WASH-1400.

The WAPWR design will directly address the problem of reactor coolant pump
seal failures. Improved instrumentation and fluid systems design will
improve the normal operating reliability associated with the seal injec-
tion system. Methods of improving the overall reliability of the seals
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will also be investigated. Finally, a large contributor to seal fallure
{s the loss of seal injection capability. An alternate source of seal
injection water will be incorporated into the chemical and volume contro)
system as a redundant means of providing seal injection water on loss of
component cooling water and normal seal injection.

WAPWR Response

Increased fluid systems reliability, the availability of an alternate
source of seal injection water, and better small-break LOCA behavior will
eliminate concerns over reactor coolant pump seal failures in the WAPWR
design.

Issue 24: Automatic Emergency Core Cooling System Switch to Recirculation

Qiscussion

The emergency core cooling system (ECCS) operation has two different
phases, the injection phase and the recirculation phase. The first phase
(injection) involves initial cooling cf the reactor core and replenishment
of the primary coolant following a LOCA, while the second phase (recircu-
lation) provides long-term cooling during the accident recovery period.
switchover from the injection phase to the recirculation phase includes
alignment of a number of valves to the recirculation position. Switchover
can be achieved by a number of manual actions, by automating these actions
or by automatic realignment of certain valves and manual completion of the
switchover process. This last option is referred to as the semiautomatic
option. The three switchover options (manual, automatic, and semiauto-
matic) are vulnerable with varying degrees to human errors, hardware fail-
ures as well as common cause failures. Moreover, an automatic system
designed to control the whole switchover process or a portion of it can
reduce the impact of operator error in executing the switchover. However,
automatic systems may be subject to spurifous actuation. Spurious switch-
over of ECCS and containment spray pump suction to a dry containment sump

WAPWR -RC 5.5-25 NOVEMBER, 1983



can result in pump damage and possible loss of safety function resulting
in potentially unacceptable safety consequences. Review of past reactor
experience indicated the existence of a significant number of ECCS spur-
fous actuations and, in particular, four ECCS spurfous automatic switch-
over actuations occurred in 1980 at Davis-Besse Nuclear Plant, Unit 1.
Subject to the iimitation of certain human factors assumptions, the auto-
matic option provides minimum risk to the public. Moreover, it is this
option which is apparently current practice in newer plants. Thus, unless
Issue B-17, *"Criteria for Safety-Related Operator Actions," (refer to
Section 5.2, item 17) yields new information which modifies the human-
factors assumptions, the NRC believes this 1issue car be considered
resolved from a generic standpoint.

In the design of current plants, the switchover described above must be
performed whether manually or automatically. For the WAPWR the problem of
switchover for ECCS is eliminated. The emergency water storage tank in-
side containment establishes a continuous circulation path for safety
injection with no actions either manual or automatic.

WAPWR Response

For the WAPWR there is no impact as a result of this issue as discussed
above.

25. Issue 25: Automatic Air Header ODump on BWR Scram System
Discussion
Ihis issue 1s not applicable to Westinghouse pressurized water reactor
designs.
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26. Issue 26: Diesel Generator Loading Problems Related to SIS Reset on Loss
of Offsite Power

Discussion

In a San Onofre Unit 1 Preliminary Notification issued in September 1980,
it was reported that, during testing, the licensee had identified a prob-
lem with the design of the diesel generator sequencing circuitry. This
problem occurred when a safety injection signal (SIS) was blocked, in
accordance with the LOCA procedure, following safety injection initia-
tion. Under these circumstances, a subsequent loss of offsite power could
not produce automatic resequencing of safety injection loads onto the
diese] generator supplied buses. This problem was the same one that was
raised as Technical Issue 4 in NUREG-0138, *Staff Discussion of Fifteen
Technical Issues Listed in Attachment to November 3, 1976 Memorandum from
Direccor, NRR to NRR Staff.,* and was considered by the NRC staff to be
resolved on all operating plants. However, in view of the occurrence at
san Onofre, 1t 1is believed that a deficiency in the process exists.
Resolution of this generic 1issue will allow the NRC to document a satis-
factory comyletion to Technical Issue 4 in NUREG-0138.

With a loss of offsite power subsequent to an SIS and a LOCA occurring
after system level SIS reset and proper subsequent operator action, there
would be no threat to public health and safety.

NUREG-0138 states that ample time would be available to reinitiate by
operator action the SIS to pick up the LOCA loads on the diese]l generator.

This issue is to be included as part of uncategorized issue 17, "Loss of
Offsite Power Subsequent to a LOCA*, discussed previously in this section

(Ytem 17).

WAPWR Response

The WAPWR emergency response guidelines will include procedures to address
this event.
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27.

28.

29.

Issue 27: Manual Versus Automated Actions

Discussion

Piant design reviews and emergency operating procedures reviews have
rafsed questions as to whether certain safety actions have to be accom-
plished automatically or whether manual operator action would be accept-
able. There are no generally accepted criteria for safety-related opera-
tor actions and guidelines in current use are too 111-defined to form a
basis for criterfa. ANS-58.8 (ANSI N660), "Time Response Design Criteria
for Safety-Related Operator Actions," is intended to fi11 this void and to
serve as a basis for future designs.

This fissue is included as part of Generic Safety I[ssue B8-17 "Criteria for
Safety-Related Operator Action* (refer to Section 5.2, item 17).

Issue 28: Pressurized Thermal Shock

Discussion

This fissue 1is identified as Unresolved Safety Issue A-49, "Pressurized
Thermal Shock (refer to Section 4.0, item 27).

Issue 29: Bolting Degradation or Failure in Nuclear Power Plants

Discussion

There are numerous bolting applications in nuclear power plants. The most
crucial bolting applications are those constituting an integral part of
the primary pressure boundary such as closure studs and bolts on reactor
vessels, reactor coolant pumps, and steam generators. Failure of these
bolts or studs could result in the loss of reactor coolant and thus jeop-
ardize the safe operation of nuclear power plants. Other bolting applica-
tions such as component support and embedded anchor bolts or studs are
essential for withstanding transient loads created during abnormal or
accidenta) conditions.
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In recent years, the number of bolting related incidents reported by the
licensees of operating reactors and reactors under construction has
increased. A large number of the reported bolting incidents are related
to primary pressure boundary applications and major component support
structures. Therefore, there is increasing concern regarding the inte-
grity of the primary pressure boundary in operating nuclear power plants
and the reliability of the component support structures following a LOCA

or earthquake.

There has been a total of 44 bolting Incidents reported. Most of these
incidents were discovered either during refueling outages or schedu'ed
inservice inspections or maintenance/repair outages. Therefore, such
reported incidents have no immediate impact on public health and safety
and the bolting incidents so far have not resulted in accidents. Degrada-
tion or failure of such studs and bolts constitutes a reduction in the
integrity of the primary pressure boundary. Concern is compounded by the
fact that there i3 currently no reliable NDE method to detect the cracking
or degradation of such bolts or studs resulting from the principal modes
of fallure which are stress corrosion, fatigue, erosion corrosion, and
boric acid corrosion.

Visual examination 1is currently the only reliable method to discover
degradation by boric acid or erosion corrosion. In almost all cases this
requires disassembly of the component in order to inspect the bolts or
studs. If there is not clear evidence of bor‘c acid leakage to the sur-
roundings, bolting degradation by boric acid corrosion can potentially be
undetected until the bolts or studs completely fail. Under the present
inservice inspection program, visual inspection of bolts is not a manda-
tory requirement and UT inspection is not required on pressure-retaining
bolts or studs with diameters less than 2 inches. A major accident such
as a LOCA could conceivably occur due to undetected extensive bolting
failure of the primary pressure boundary.

The NRC has expended no apparent additiona) effort beyond defining this
fssue as summarized above.
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30.

n.

WAPWR Response

The objective of the WAPWK design is to minimize the number of bolts.
westinghouse will follow this issue and consider iry recommendations which
result from this effort and factor them into the WJAPWR design as appro-
priate.

[ssue 30: Potential Generator Missiles - Generator Rotor

Qiscussion

Generator rotor reta‘n)ag ring failures can develop missiles that inflict
considerable damage, missiles which can be ejected in an axial direction.
The major cause of such a failurc is attributed to brittle fracture at
regions of stress concentration and stress corrosion cracking induced by
the environment. An extensive review has been conducted by the NRC
entiiled "Potential Generator Missiles - Generatyr Rotor Retaining Rings,"
dated March 16, 1982.

WAPWR Response

fhe turbine-generator 1is outsica the scope of the WAPWR Nuclear Power
Block design, and as such, thi: ‘ssue has no impact o the WAPWR design.

Issue 31: Natural Circulation Cooldown

0iscussion

This i.sue has arisen as a result of an incident that occurred at an oper-
ating pressurized water reactor a few years ago. wWhile operating at full
power on 6/11/€0, one of the two containment isolation valves in the com-
ponent cooling water (CCW) return 1ine from the reactor coolant pumps
(RCPs) at Saint Lucle falled closed causing a simultaneous loss of compon-

ent cooling water to all reactor coolant pumps.
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32.

33.

WAPWR Response

This issue, and its impact on the WAPWR design, 1s fully discussed in NRC
Generic Letter 81-21 (see Section 6.4, Item 21).

Issue 32: Flow Blockage in Essential Equipment Caused by Corbicula

Qiscussion

This issue deals with fouling problems in the service water system, and
the assessment of the adequacy of each operating plants preventative main-
tenance and surveillance programs fcr the service water system.

This issue has not been further defined or prioritized by the NRC.

WAPWR Response

For the WAPWR design service water system design appropriate maintenance
procedures will be defined.

Issue 33: Connecting Atmospheric Dump valve Opening Upon Loss of Inte-
grated Control System Power

Qiscussion

This issue identifies a situation in which the failure of the nonnuclear
instrumentation and Integrated control system (NNI/ICS) power supply
coupled with a lack of position indication on the atmospheric dump valve
which automatically opens to the fifty percent open position on loss of
NN1/1CS power, could significantly aggravate an overcooling transient.

This issue has not been further defined or prioritized by the NRC.
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34.

38.

WAPWR Response

For Westinghouse pressurized water reactor designs, including the WAPWR,
the atmospheric dump valves do not open to the fifty percent open position
upon loss of NNI/ICS power. They remain closed. Therefore, this issue is
not applicable to the WAPWR.

Issue 34: Reactor Coolant System Leak
Disc ission

This issue is a result of an incident that occurred at the H. 8. Robinson
plant four years ago. Following a spurious safety injection, the plant
operators initiated actions to bring the plant to hot shutdown. Quring
autometic isolation of the CVCS letdown line due to the safety injection,
it is believed that the outermost isolation valves closed faster than the
two open orifice isolation valves or that leakage past the orifice isola-
tion valves, resulted in opening of the relief valve and rupturing the
fsolation valve bellows. Alsc, a pressure surge due to the isolation
valve closing caused a drain 1ine cap to blow off.

WAPWR Response

This 1{ssue, and its impact on the WAPWR design, is fully discussed in
Section 6.4, [tem 22.

Issue 35: Degradation of Internal Appurtenances in LWRs

Discussion

This issue deals with loose parts in the primary system. From time to
time, loose parts have been transported through a portion of the primary
side system only to become lodged in some unidentified location before
causing any damage. In the event of a steamline break, the resulting
pressure transient in the primary side could cause a loose part to become
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dislodged, travel to the steam generator . d cause a smail break LOCA.
Internal appurtences such as rflow straighteners, orifices, thermal
sleeves, screens, etc. have the potential to break loose and become “loose
parts® in the fluld system

This issue has not been further defined or prioritized by the NRC.

WAPWR Response

As this ‘ssue evolves, Westinghouse will consider and factor into the
WAPWR design any NRC recommendations which result, as deemed appropriate.

36. Issue 36: Loss of Service Water

Oiscussion

This issue is concerned with the failure of a nonsafety related component
which could cause the disablement of both redundant trains of the safety
related service water system. The loss of instrument air and the loss of
offsite power are also being considered in conjunction with this 2avent.

This ‘ssue has not been further defined or prioritized by the NRC.

WAPWR Response

As this issue evolve., Westinghouse will consider and factor into the
WAPWR design any NRC recommendations which result, as deemed appropriate.

37. Issue 37: Steam Generator Overfill and Combined Primary and Secpndary
B1owdown

Oiscussion

This issue has not been definad or prioritized by the NRC. The fssue of
steam generator overfill s discussed in NRC Generic Letter 81-28.
(Section 6.4, Item 29).
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38. Issue 38: Potential Recirculation System Failure as a Consequence of .
Injection of Containment Paint Flakes or Other Fire Debris

Discussion ‘

This issue has not been defined or prioritized by the NRC. However, this
fssue may be related to Section 4.0, item 21.

39. Issue 139: Potential for Unacceptable Interaction Between the Control Rod
Drive System and Nonessential Control Air System

Discussion

This 1issue 1is not applicable to Westinghouse pressurized water reactor
designs.

40. Issue 40: B8reaks in the BWR Scram System .

isc ion

This fissue 1is not applicable to Westinghouse pressurized water reactor
designs.

4. Issue 41: BWR Scram Discharge Volume Systems

Discussion

This 4issue is not applicable to Westinghouse pressurized water reactor
designs.

42. Issue 42: Combination Primary/Secondary LOCA

Discussion
This issue has not been defined or prioritized by the NRC. '
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44,

45.

. Issue 43: Contamination of Instrument Air Lines

Discussion

This issue has not been defined or prioritized by the NRC.

Issue 44: Failure of Saltwater Cooling System

Qiscussion

This issue has not been defined or prioritized by the NRC.

Issue 45: Inoperability of Instrumentation Due to Extreme Cold Weather
Discussion

This issue involves an assessment of the measures taken to protect instru-
mentation from severe weather and to verify the condition and operability
of heat tracing systems ind other measures taken to protect plant equip-

ment from severe weather.’

WAPWR Response

As this issue evolves, Westinghouse will consider and factor into the
WAPWR design any NRC recommendations which result, as deemed appropriate.

. Issue 46: Loss of 125 Voli 0.C. Bus

Discussion

This issue has not beer defined or prioritized by the NRC. However, it
appears to be encompassed by Section 6.5, Item ]
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[ssue 47: Loss of Offsite Power
Discussion
Although this particular issue has not been defined by the NRC, it is

perhaps encompassed by Unresolved Safety Issue A-44, “Station Blackout®
(Sectiond .0, Item 22).

Issue 48: LCO for Class IE vital Instrument Buses in Operating Reactors

Discussion

This issue has not been defined or prioritized by the NRC. However, it
appears to be encompassed by Section 6.5, Item 1.

Issue 49: Interlocks and LCNs for Redundant Class IE Tie Breakers
Discussion

This issue is concerned with providing interlocks to prevent the inadver-
tent closure of the single tie breaker between Class [E buses. These tie
breakers provide a means to supply power to a bus from the opposite train

under certain maintenance conditions, and are not required for safety.

WAPWR Response

This issue is encompassed by Section 6.5, Item 1.

Issue S0: Reactor Vesse)l Level Instrumentation in BWRs

Discussion

This issue s not applicable to Wwestinghouse pressurized water reactor

designs.
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51. Issue 51: Proposed Requirements for Improving Reifability of Open Cycle
Service Water System

Discussion

This issue has not been defined or categorized by the NRC.

52. Issue 52: SWS Flow Blackage by Blue Mussels

Discussion

This issue has not been defined or categorized by the NRC.

52. Issue 53: Consequences  of a Postulated Flow Blockage Incident in a
Boiling Water Reactor

Discussion

This 1ssue 1is not applicable to Westinghouse pressurized water reactor
designs.

54. Issue 54: Survey of Valve Operator Related Events Occurring During 1978,
1979, and 1980

Discussion

This issue deals with internal NRC evaluation of an NRC report, "Survey of
valve Operator Related Events Occurring Ouring 1978, 1979, and 1980."
This issue has not been fuirther defined or prioritized by the NRC.

55. Issue 55: Failure of Class 1E Safety Related Switchgear Circuit Breakers
to Close on Demand

0iscussion

Thic issue has not been defined or categorized by the NRC.
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56.

8.

Issue 56: An Analysis of the Abnormal Transient Operating Guidelines

Discussion
This issue has not been defined or categorized by the NRC.

[ssue 57: Effects of Fire Protection System Actuation on Safety Related
Equipment

Discussion

In its continuing review of licensee event reports (LERs) the NRC has
identified actuation resulted in degrading or jeopardizing the operability
of systems important to safety. In some instances the suppression system
actuated properly, in response to a valid signal. [In other instances
there was no real need for initiation. In these latter instances, there
does not appear to have been a single common causative factor. It appears
that errors have been made in design (including selection of the most
appropriate sensors), in installation, and in plant operating and mainten-
ance procedures. The NRC is concerned that fire fighting systems and
activities, if not properly designed and implemented, can contribute to
risks to the plant and public.

General Design Criterion 3, Fire Protection, of Appendix A to 10CFR Part
50 states in part: “Fire detection and fighting systems to appropriate
capacity and capability shall be provided and designed to minimize the
adverse effects on structures, systems and components important to safe-
ty. Fire fighting systems shall be designed to ensure that their rupture
or inadvertent operation does not significantly impair the safe*y capabil-
fty of the- tures, systems &nd components.® Paragraph CMEB 9.5-1
requires tha i{re hazard analysis be performed to assess the probabil-
ity and consequences of fires in each utilization facility. This analy-
sis, in considering the consequences of a postulated fire, must include
the effect of fire fighting activities. Such an analysis need not be
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58.

complex, but should not be limited to a "paper study". The events report-
ed indicate that a walk-down of plant equipment would have identified
instances where minor modifications such as shieiding equipment and
sealing conduit ends would have reduced water damage from inadvertent
operation of the fire protection system, without significantly reducing
fts effectiveness. It appears that in many Instances, the hazards
analysis did not adequately address system interactions between fire
suppression systems and systems important to safety, particuiarly those
necessary for safe shutdown. The overall design must accommcdate both
needs; that 1t, it must provide an effective fire protection system but
not adversely affect other aspects of plant safety.

This issue has not been further defined or prioritized by the NRC.

WAPWR Response

westinghouse will completely document and justify any deviations from the
NRC Branch Techni.al Position CMEB-9.5-1 acceptance criteria during the
1icensing process for the WAPWR design.

Issue 58: Inadvertent Containment Flooding

Discussion

This issue was raised as a result of the following ' Iident that occurred
at a PWR a few years ago.

Upon entry for repair of a nuclear instrument, it was discovered that
several inches of water had accumulated on the containment floor without
the operator's knowledge. The flooding event resulted from a combination
of conditions: service water leaks from piping and fan coolers; finoper-
able containment sump pumps; two containment sump level indicators not
recognized by the operators; no high water level alarm; and high moisture
levels due to an error in calibration of the moisture level indicators.
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The NRC stated that acceptance criteria needed to be developed that will
prescribe more comprehensive requirements for leak detection provisions,
operator actions, surveillance procedures, and maintenance practices than
those currently in place. Review and application of these criteria to
each plant must then be accomplished on an individual plant basis with a
decision in each case regarding backfitting.

IE Bulletin B80-24 was issued in response to this containment flooding
fncident. This bulletin required that all plants with open-cooling water
systems take a number of short-term actions to preclude this type of event
in the interim before longer term generic actions are accomplished. The
actions in the IE Bulletin are still .in place pending long-term resolution
of the flooding issue.

WAPWR Response

See Section 6.5.1, item 14 for a dizcussion of this issue and its impact
on the WAPWR desigrn.

59. Issue 59: Technical Specification Requirements for Plant Shutdown When
Equipment for Safety Shutdown is Degraded or Inoperable

0iscussion
This issue is concerned with equipment failure resulting in impairment of
the capability to take the plant to a shutdown condition where the Tech-
nical Specifications required that the plant be shutdown in a short time
period.
This issue has not been further defined or prioritized by the NRC.
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60.

61.

62.

WAPWR
0080e

Issue 60: Lame)lar Tearing of Reactor Systems Structural Supports

Discyssion

Lamellar tearing results in almost all cases from limitations in steel
plate introduced during manufacture.

WAPWR Response

This issue is encompassed by Unresolved Safety Issue (USI) A-12 (Section
4.0, Item 12).

[ssue 61: SRV Line Break Inside the BWR Wetwell Airspace of Mark I and
II Containments

Ciscussion

This 1ssue 1s not applicable to Westinghouse pressurized water reactor
designs.

Issue 62: Reactor System Bolting Applications

Discussion

The NRC currently provides no bolting control regulations or guides for
bolting other than reactor vessel head bolting (Regulatory Guide 1.65).
There have been failures of other bolting which were probably prevent-
able. Preparation of stress corrosion limit curves for varifous materials
in various environments is recommended to resolve this safety concern.

This 1ssue has not been further defined or prioritized by the NRC.

WAPWR Response

This issue appears to be encompassed by Section 5.5, item 29.
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63. Issue 63: Use of Equipment Not Classified as Essential to Safety in BWR
Transient Analyses

Oiscussion

This 1issue 1s not applicable to Westinghouse pressurized water reactor
designs.

64. Issue 64: Identification of Protection System Instrument Sensing Lines

Discussion

This issue has not been defined or priuritized by the NRC.

65. I[ssue 65: Probability of Core Melt Due to Component Cooling Water System
Failures

Discussion

This issue has not been defined or prioritized by the NRC.

WAPWR Response

The potential for component cooling water system failure and its
contribution to core melt will be factored into the WAPWR probabilistic
risk assessment.

66. [ssue 66: Steam Generator Requirements

Discussion

Ihis issue has not been defined or prioritized by the NRC.
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Issue 67: Steam Generator Staff Actions

Discussion

This issue has not been defined or prioritized by the NRC.
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