UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, O. C. 20555

0CT 30 1984

,/MfFERANDJN FOR: Thomas M. Novak, Assistant Director for Licensing, Division
of Licensing

FROM: L. S. Rubenstein, Assistant Director for Core and Plant
Systems, Division of Systems Integration

SUBJECT: SAFETY EVALUATION REPORT INPUT FQR BEAVER VALLEY POWER
STATION UNIT 2, AUXILIARY SYSTEMS BRANCH

The enclosed Safety Evaluation Report (SER) input covers those portions of
the Beaver Valley Power Station, Unit 2 Final Safety Analvsis Report (FSAR)
for which the Auxiliary Systems Branch (ASB) has primary responsibility.
This evaluation includes the ASE review of all amendments to the FSAR up to
and including Amendment 8.

The following areas have not been resolved and require that additional informa-
tion be provided by the applicant. We will report resolution of these con-
cerns in a supplement to this SER.

1. Section 3.5.1.1 - Internally Generated Missiles(Outside Containment) -
The applicant has not provided sufficient information to verify that
@ single failure was assumed concurrent with postulated internally

generated missiles from nonsafety-related sources.

Section 3.5.1.2 - Internally Generated Missiles(Inside Containment) -
The applicant has not provided sufficient information to verify that
a single failure was assumed concurrent with postulated internally
generated missiles from nonsafety-related sources.

Section 3.6.1 - Protection Against Postulated Pipe Breaks Outside
Containment - The applicant's response to our concern regarding

means providing protection for safety-related equipment from postulated
pipe breaks outside containment is not complete. The applicant has
indicated that this information will be provided at a later date.

Section 9.1.3 - Fuel Pool Cooling And Cleanup System - The applicant
has not demonstrated the capabiTity of the spent fuel pool cooling
system to remove the decay heat load from a full spent fuel pool.

Section 9.1.5 - Overhead Heavy-Load Handling System - Our review of the
applicant's response to the guidelines of NUREG-0B12 is not complete.
Further, the applicant has not responded to our concern regarding the
failure of heavy loads during handling.
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Section 9.2.1.2 - Standby Service Water System - The applicant has not
adequately addressed the measures taken to prevent fouling and degrada-
tion of the standby service water system due to marine growth.

Section 9.2.2.1 - Primary Component Cooling Water System - The applicant
has not verified that instrumentation provided for indication of loss
of component cooling water to the reactor coolant pumps is safety grade.

Section 10.4.7 - Condensate And Feedwater System - The applicant shall
commit to conduct a water hammer test in accordance with the guidelines
of Branch Technical Position ASB 10-2.

Section 10.4.9 - Auxili
system reliability anal

ary Feedwater System - The staff review of the AFW
ysis is not complete.

We plan to provide our safety evaluation report input concerning the post-fire
safe shutdown capability (Section 9.5.1, "Fire Protection") to the Chemical
Engireering Branch after the applicant has responded to the request for
information in this area transmittec to DL by memorandum dated October 15,
1984.

We are also enclosing our SALP evaiuation, .
¢
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L. S. Rubenstein, Assistant Director
for Core and Plant Systems

Division of Systems Integration
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SALP INPUT

Plant: Beaver Valley Power Station Unit 2
Management Involvement and Control in Assuring Quality: Not Applicable

Approach to Resolution of Technical Issues from a Safety Standpoint:
Category 2

Responsiveness to NRC Initiatives: Category 3
Enforcement History: Not Applicable
Reporting and Analysi : Not Applicable

6. Staff (Including Management): Not Applicable

-

7. Training and Qualification Effectivenes<: Not Applicable
The following in the narrative for Items 2 and 3 above.

The number of open items and the long time required for the applicant to
respond is indictive of the applicant's attitude. The response to a number

of our items was simply that information will be provided later. Where

the applicant did provide a response, the information was generally acceptable.

To obtain information which was not explicitly stated as needed in the GDC,
Regulatory Guides or SRP was difficult and time consuming. Most concerns
required several interactions with the applicant to get acceptable informa-
tion. Discussions often needed to be initiated by the staff. Although
some open items have been closed, a number of issues still remain
unresolved. Initially the applicant was reluctant to discuss the open
items, however, within the last few nonths the applicant has been more
cooperative.




SAFETY EVALUATION REPORT
BEAVER VALLEY POWER STATION UNIT 2
AUXILIARY SYSTEMS BRANCH

3.4.1 Flood Protection

The design of the facility for flood protection was reviewed in accordance
with Section 3.4.1 of the Standard Review Plan (SRP), NUREG-0800. An audit
review of each of the areas listed in the "Areas of Review" portion of the SRP
section was performed according to the guidelines provided in the "Review
Procedures” portion of the SRP section. Conformance with the acceptance
criteria formed the basis for our evaluation of the design of the facility for
flood protection with respect to the applicable regulations of 10 CFR 50.

In order to assure conformance with the requirements of Genera) Design Criterion 2,
"Design Bases for Protection Against Natural Phenomena," our review of the

overall plant flood protection design included systems and components whose
failure due to flooding could prevent safe shutdown of the plant or result in
uncontrolled release of significant radioacti.ity.

Beaver Valley Power Station Unit 2 is on the same site as Beaver Valley Power
Station Unit 1. This site is located in Shippingport Borough on the Ohio

River in Beaver County Pennsylvania. The finished grade at the Unit 2 site
ranges between 730 feet 4 inches to 735 feet mean sea level (ms1) which is
equal to or above the maximum external flood calculated for the site. The
probable maximum flood (PMF) which results from Ohio River flooding was evaluated
by the U.S. Army Corps of Engineers to be 730.0 feet ms] in 1979. An analysis
of the coincident wind and wave activity during the construction permit review
showed the maximum wave height to be 5 feet and the associated wave runup to be
6.7 feet above the standing water level of 730 feet ms]. Refer to Section 2.4
of this report for further discussion on the PMF level.

10/30/84 31 BEAVER VALLEY SER SEC 3 INPUT



The shared intake structure is the only building housing safety-related equipment
which is subject to the effects of coincident waves and associated runup from
external flooding. Design basis flood protection for the intake structure
assumes the PMF, Toss of offsite power, and a concurrent single active failure.
The intake structure has four cubicles that house essential pumps and equipment
for both Units 1 and 2. These cubicles are located on an operating floor

whose elevation is 705 feet ms1. To protect the equipment within these cubicles
from failure due to the PMF, the four doors to the cubicles and the two sliding
flood doors that interconnect adjacent compartments will be closed and sealed.

A plant alert will be issued when the Ohio River water level reaches 690 feet
ms1. The applicant has indicated that the emergency procedure actions will begin
when water level reaches 680 feet ms] and escalate as the water level rises.
Technical specifications will require that flood protection measures be taken
for all safety-related systems, components, and structures when the water level
of the Ohio River at the intake structure exceeds 695 feet msl which is 10

feet below the elevation of essential equipment. Time is available to take

the necessary actions. The above proposed technical specification is the same
as that for BVPS-1. This specification is applicable at all times and requires
the following protective steps to be taken: as a minimum, achieve hot standby
within 6 hours and a cold shutdown within the following 30 hours, as well as
close and seal the six cubicle flood doors in the four intake structure cubicles.

The roof of the four pump cubicles is at elevation 730 feet ms1. Therefore,
to prevent the entry of water, the ventilation air intakes for the cubicles
have been raised to elevation 737 feet to allow for the 5 foot maximum wave
and the 6.7 foot runup above the standing water level of 730 feet. To further
assure that the water tight integrity of the cubicles is maintained, an inflatable
seal system is provided at each sliding door. These seals will be tested
annually by presurizing them from the dedicated air vessel, and monitoring
them for leakage over a period of four days (the duration of the PMF) to
verify that the pressure drop is within acceptable limits. The equipment
hatches will be gasketed in accordance with the flood protection procedures
which are to be initiated once the flow level reaches elevation 695 feet. The
cubicle pump shafts are provided with seals which may experience leakage at a
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rate of a small fraction of a gallon per minute. To remove this water and any
other potential water inleakage, each cubicle is provided with a sump pump
rated at 65 gpm.

Access to the safety-related equipment at the intake structure is by means of
a foot tridge locatec at elevation 705'-0" or a stairway leading to grade at
elevation 675'-0". Eoth of these approaches will be under water during a PMF.
Consequently, the safety-related intake structure is not accessible during a
PMF. However, once the cublicles have been prepared for the PMF as described
above, the applicant states that no operations are required in the intake
structure until the river level drops below elevation 705'-0". We conclude
that the above design provisions meet the guidelines of Regulatory Guide 1.59,
"Design Basis Floods for Nuclear Power Plants," Positions C.1 and C.2 and Regu-
latory Guide 1.102, "Flood Protection for Nuclear Power Plants,” Position C.1.

With the exception of the intake structure, access to all seismic Category I
structures is located above grade. As indicated above, access to the intake
structure will not be possible during a PMF. A1l seismic Category I structures
which enclose safety-related systems or components in areas at floor levels
below elevation 703'-0" have water stops placed in construction joints of the
reinforced concrete exterior. These water stops continue to at least elevation
730'-0". Penetrations entering seismic Category I buildings below grade are
sealed to prevent inleakage. Further, the applicant indicates that the lowest
floor level of all seismic Category I structures is located above the normal
ground water level.

To protect the containment from the PMF, a water relief system has been provided
consisting of a 6-inch pipe located outside the containment building which
extends downward through the 10-foot thick basemat and into the porous concrete
sub-base. Should the water level rise, it would activate an alarm in the
control room. The water would then be removed by a sump pump in order to
prevent the buildup of hydrostatic pressure.

The site storm drainage using catch basins and underground conduits collects
and directs surface water and roof runoff to the Ohio River. Thus, the
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applicant states that flooding of safety-related buildings will not result
from the postulated maximum precipitation (PMP). However, the staff is con-
tinuing its review of the PMP as discussed further in Section 2.4.2.3 of this
report.

To prevent potential internal flooding events outside containment from leading
to unacceptable consequences, the following design feitures are incorporated
in the plant:

a. Redundant safety-related components are located in hydraulically separate
building areas.

. Wherever possible, safety-related components are located above the maximum
flood level of the building.

c. Safety-related monitoring instrumentation has been provided in building
sumps and fluid systems to alert the operator of failures that could lead
to flooding conditions.

d. All piping connections between large tanks outside the buildings and the
building interiors have been provided with isolation valves to prevent
flooding in the event of piping failures within the buildings. In addition,
tanks located within safety-related structures have been assumed to fail
and flood the building interior, and acceptable consequences have been
confirmed. In this regard, the flood protection guidelines of Branch
Technical Position ASB 3-1, "Protection Against Piping Failures in Fluid
Systems Outside Containment," are satisfied. Refer to Section 9.3.3 of
this SER for further discussion of interior flood protection.

Based on the above, we conclude that the facility design is in compliance with
General Design Criterion 2 with respect to flood protection and the guidelines
of Regulatory Guides 1.102, Position C.1, and 1.59, Positions C.' and C.2, and
Branch Technical Position ASB 3-1, and is therefore acceptable. The design of
the facility for providing protection from flooding meets the acceptance
criteria of SRP Section 3.4.1.
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3.5.1.1 Internally Generated Missiles (Outside Containment)
The design of the facility for providing protection from internally generated
missiles outside containment was reviewed in accordance with Section 3.5.1.1

of the Standard Review Plan (SRP), NUREG-0800. An audit review of each of the
areas listed in the "Areas of Review" portion of the SRP section was performed
according to the guidelines provided in the "Review Procedures"” porticn of the
SRP section. Conformance with the acceptance criteria except as noted below
formed the basis for our evaluation of the design of the facility for providing
protection from internally generated missiles outside containment with respect
to the applicable regulations of 10 CFR Part 50.

The facility's design adequacy against low trajectory turbine missiles including
compliance with the guidelines of Regulatory Guide 1.115, "Protection Against
Low-Trajectory Turbine Missiles," is discussed separately in Section 3.5.1.3.

General Design Criterion 4, "Environmental and Missile Design Bases,"” requires
protection of plant structures, systems, and components, whose failure could
lead to offsite radiological consequences or that are required for safe plant
shutdown, against postulated missiles associated with plant operation. The
missiles considered in this evaluation outside containment include those
missiles generated by rotating or pressurized (high-energy fluid system)
equipment.

Protection is provided by any one or a combination of compartmentalization,
barriers, separation, orientation, and equipment design. The primary means of
providing protection to safety-related equipment from damage resulting from
internally generated missiles is through the use of plant physical arrangment.
Safety-related systems are physically separated from nonsafety-related systems
and components of safety-related systems are physically separated from their
redundant components. Stored spent fuel in the fuel building is protected by
the fiel pool walls from damage by internal missiles which could result in
radioactive release and by not locating any high energy piping system or

10/30/84
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rotating machinery in the vicinity of the fuel. The applicant has identified
the safety-related structures, systems, and components (SSC) outside contain-
ment that are required for safe shutdown, and has evaluated the potential for
i~ternally generated missiles affecting these safety-related SSCs. Pressurized
system equipment and rotating components were evaluated as potential missile
sources.

The applicant concluded that valves in high pressure systems are not credible
sources of missiles due to their compliance with ASME Code Section III criteria,
proper stud tightening, hydrostatic testing of the pressure-retaining parts,
volumetric and surface testing to verify soundness and critical valve in-service
inspections in accordance with ASME Section XI.

Pumps and fans outside of containment were evaluated for the potential of
missile generation as a result of a failure or an overspeed condition. Regarding
pumps and fans other than the turbine-driven auxiliary feedwater pump, no
credible missiles are postulated, as the applicant concluded that the maximum
no-load speeds for these pumps and fans are equivalent to the maximum operating
speed of the motors. Therefore, a pipe break or single failure could not result
in speeds in excess of the no-load condition (no overspeed) and thus no credible
missiles are postulated. To prevent the generation of fan blade missiles, the
manufacturer's specifications reparding the blade locknut torques and blade tip
angle will be followed. To assure that any such missile will be contained, the
fan blade will be surrounded by a housing capable of containing the missiles.
The applicant will perform an analysis which will demonstrate that potential

fan blade missiles will be contained by the fan housings. This approach is
acceptable. The turbine-driven auxiliary feedwater pump is located in the
safeguards building at elevation 718'-6" within one of the two concrete com-
partments each housing one of the two redundant motor-driven auxiliary feed-
water pumps. Each compartment is designed to contain any missiles generated
within the compartment. The orientation of equipment is such as to reduce the
possibility of any missile from affecting the motor-driven auxiliary feedwater
pumps or other safety-related systems. In addition, a missile barrier has been
provided against a potential missile generated by the auxiliary feedwater
turbine-driven pump should an overspeed condition occur.
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The rod control motor generator sets were evaluated for potential flywhee)
missile generation. It was concluded that due to material and fabrication
standards, nondestructive testing, design stresses as well as the speed and
torque limitations on the 1800 RPM induction motor that it was not credible
for the motor-generator sets to generate missiles.

In response to our request for information on the location of pressurized
containers and the means employed to assure that they will not become a source
of internally and externally generated missiles, the applicant indicated that
non-ASME Code pressurized tanks and compressed air/gas cylinders with pressures
greater than 275 psi are considered credible missiles. Where essential struc-
tures, systems, or components are identified in the area of these pressurized
containers and no physical separation exists, the missile source will be
restrained and/or contained by the supporting structure and shields.

To preclude non safety-related components near components required for safe
shutdown from damaging the safe shutdown equipment, the nonsafety-related
equipment will be seismically supported.

In regard to the concern that temperature and pressure sensors may become
potential missile sources, the applicant stated that temperature sensors are
considered a potential source of missiles if the system in which they are
installed is a high energy system (pressure greater than 275 psi) and the
failure of a single circumferential weld could result in the generation of a
missile. However, the applicant's analysis of sensor weld stresses has demon-
strated that the designs are conservative and a single weld failure will not
cause a missile. Therefore, temperature sensors are not considered credible
missile sources. Pressure sensors are not installed directly on system piping,
but rather are mounted on other structures with instrument tubing routed to
the sensing points on the piping system. Therefore, the applicant concluded
that there is no failure mechanism which could result in pressure sensors
becoming a missile source.

[However, during our review of the applicant's internally generated missile

design analysis, we have been unable to verify that a single failure was
assumed concurrent with the postulated internally generated missiles from
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nonsafety-related sources. It is our position that redundant trains of
safety-related systems shall be protected from potential internally generated
missiles from nonsafety-related sources as prescribed in SRP Section 3.5.1.1)]

[Based on the above, we cannot conclude that the facility design is in conformance
with General Design Criterion 4 as it relates to protection against internally
generated missiles outside containment. The applicant has not demonstrated

that the protection against internally generated missiles outside containment
meets the acceptance criteria of SRP Section 3.5.1.1 as indicated above. We

will report resolution of our concern in a supplement to this SER.]

3.5.1.2 Internally Generated Missiles (Inside Containment)

The design of the facility for providing protection from internally generated
missiles inside containment was reviewed in accordance with Section 3.5.1.2 of
the Standard Review Plan (SRP), NUREG-0800. An audit review of each of the
areas listed in the "Areas of Review" portion of the SRP section was performed
according to the guidelines provided in the "Review Procedures"” portion of the
SRP section. Conformance with the acceptance criteria formed the basis for
our evaluation of the design of the facility for providing protection from
internally generated missiles with respect to the applicable regulations of

10 CFR Part 50.

Plant structures, systems and components (SSC) inside containment whose failure
could lead to offsite radiological consequences or that are required for safe
plant shutdown must be protected against the effects of internally generated
missiles in accordance with the requirements of General Design Criterion 4,
"Environmental ard Missile Design Bases." Potential missiles that could be
generated inside containment are from failures of rotating components, pres-
surized component (high-energy fluid system) failures and gravitational effects.

The applicant's analysis of potential missiles indicates that the catastrophic

failure of the reactor vessel, steam generators, pressurizer and reactor
coolant pump casings that would lead to the generation of missiles is not
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considered credible because of the material characteristics, inspections,
conservative design, and quality contro)l during fabrication and erection. Nuts
and bolts are of negligible concern due to the small amount of energy contained
in them.

The potential of the control rod drive mechanism (CRDM) becoming a missile due
to a gross failure of the CROM housing was evaluated. The applicant concluded
that the CRDM is not a credible missile source due to their material properties
and the conservative design as demonstrated by hydrostatic testing. This
analysis also considered the consequences should the CRDM top plug become

loose and subsequently ejected. The control rod cluster would travel upward
until it impacts the upper support plate. This impact would cause a fracture
that would allow the drive shaft to continue accelerating upward until it hit
the missile shield, thus preventing it from affecting safety-related equipment.

The applicant's review of the valves within the reactor coolant pressure
boundary indicated that there are no credible failures that could lead to
missiles because of the conservative design codes, design stresses, surface
and volumetric material examinations, and hydrotests to which the valves are
subjected.

With regard to those valves that extend above the operating floor such as the
relief valves in the region of the pressurizer, bonnet failures were postulated.
The analysis showed that any postulated bonnet missiles would be stopped by

the pressurizer cubicle walls and roof. Therefore, the containment liner and
safety-related equipment would not be affected.

Nonsafety-related components that could fail and potentially affect safety-related
components are seismically supported. No missiles generated due to gravitational
effects were identified.

In regard to the potential for missiles generated by pressurized tanks and
cylinders damaging or degrading those items required for a safe shutdown, the
applicant stated that non-ASME Code pressurized tanks and compressed air/gas
cylinders with pressures greater than 275 psi are considered credible missiles.
Where essential structures, systems, or components are identified in the area
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of these pressurized containers and no physical separation exists, the missile
source will be restrained and/or contained by the supporting structure and
shields.

The reactor coolant pump flywheel is not considered a credible source of
missiles as discussed in Section 5.4.1 of this report.

In regard to the concern that temperature and pressure sensors may become
potential missile sources, the applicant stated that temparture sensors are
considered a potential source of missiles if the system in which they are
installed is a high energy system (pressure greater than 275 psi) and the
failure of a single circumferential weld could result in the generation of a
missile. However, the applicant's analysis of sensor weld stresses has demon-
strated that the designs are conservative and a single weld failure will not
cause a missile. Therefore, temperature sensors are not considered credible
missile sources. Pressure sensors are not installed directly on system piping,
but rather are mounted on other structures with instrument tubing routed to
the sensing point on the piping system. Therefore, the applicant concluded
that there is no failure mechanism which could result in pressure sensors
becoming a missile source.

To prevent the generation of fan blade missiles, the manufacturer's specifications
regarding the blade locknut torque and blade tip angle will be followed. To
assure that any such missile will be contained, the fan blade will be surrounded
by a housing capable of containing the missiles. The applicant will perform

an analysis which will demonstrate that potential fan blade missiles will be
contained by the fan housings. This approach is acceptable.

[However, during our review of the applicant's internally generated missile
design analysis, we have been unable to verify that a single failure was
assumed concurrent with the postulated internally generated missile from
nonsafety-related sources. It is our position that redundant trains of safety-
related systems shall be protected from potential internally generated missiles
from nonsafety-related sources. )
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[Based on the above, we cannot conc)ude that the facility design is in conform-
ance with General Design Criterion 4 as it relates to protection against
internally generated missiles inside containment. The applicant has not
demonstrated that the protection against internally generated missiles inside
containment meets the acceptance criteria of SRP Section 3.5.1.2 as indicated
above. We will report resolution of our concern in a supplement to this SER. )

3.5.1.4 Missiles Generated by Natural Phenomena

The tornado missile spectrum was reviewed in accordance with Section 3.5.1.4
of the Standard Review Plan (SRP), NUREG-0800. An audit review of each of the
areas listed in the "Areas of Review" portion of the SRP section was performed
according to the guidelines provided in the "Review Procedures” portion of the
SRP section. Conformance with the acceptance criteria formed the basis for
our evaluation of the tornado missile spectrum with respect to the applicable
regulations of 10 CFR Part 50,

Genera) Design Criterion 2, "Design Bases for Protection Against Natura)
Phenomena," requires that structures, systems and components essential to
safety be designed to withstand .he effects of natural phenomena, and Genera)
Design Criterion 4, “Environmenta) and Missile Design Bases," requires that
these same plant features be protected against missiles. The missiles generated
by natural phenomena that are of concern are those resu'“ing from tornadoes.
The site is a tornado region I site as identified in Regulatory Guide 1.76,
“Design Basis Tornado for Nuclear Power Plants." The missile spectrum is
Spectrum I1 as fdentified in the SRP. We have evaluated this spectrum and
conclude that it is representative of missiles at the site and is, therefore,
acceptable. A discussion of the protection afforded safety-related equipment
from the identified tornado missiles including compliance with the guidelines
of Regulatoiy Guide 1.117, "Tornado Design Classification," 1s provided in
Section 3.5.2 of this SER. A discussion of the adequacy of barriers and
structures designed to withstand the effects of the fdentified tornado missiles
is provided in Section 3.5.3 of this SER.

Based upon our review of the tornado missile spectrum, we conclude that the
spectrum was properly selected and meets the requirements of General Design
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Criteria 2 and 4 with respect to protection against natural phenomena anc
missiles and the guidelines of Regulatory Guides 1.76 and 1.117 with respect

to identification of missiles generated by natural phenomena and is, therefore,
acceptable. We conclude that the tornado missile spectrum meets the acceptance
criteria of SRP Section 3.5.1.4.

3.5.2 Structures, Systems, and Components to be Protected from Externally
Generated Missiles

The design of the facility for providing protection from tornado-generated
missiles was reviewed in accordance with Section 3.5.2 of the Standard Review
Plan (SRP), NUREG-0800. An audit review of each of the areas listed in the
“"Areas of Review" portion of the SRP section was performed according to the
guidelines provided in the "Review Procedures” portion of the SRP section.
Conformance with the acceptance criteria formed the basis for our evaluation
of the design of the facility for providing protection from tornado-generated
missiles with respect to the applicable regulations of 10 CFR Part 50.

General Design Criterion 2, "Design Basis for Protection Against Natura)
Phenomena," requires that al) structures, systems, and components important to
the safety of the plant be protected from the effects of natural phenomena,
and General Design Criterion 4, "Environmental and Missile Design Bases,"
requires that all structures, systems, and components important to the safety
of the plant be protected from the effects of externally generated missiles.
The BVPS-2 site's tornado region and tornado missile spectrum are discussed

in Section 3.5.1.4 of this SER.

The applicant has identified al) safety-related structures, systems, and
components requiring protection from externally generated missiles. Al)
safety-related structures are designed to withstand postulated tornado-generated
missiles without damage to safety-related equipment. A)] safety-related

systems and components and stored fue) are located within tornado-missile-
protected structures or are provided with tornado missile barriers. The
ventilation openings in buildings housing essentia) equipment are protected

from tornado missiles by reinforced concrete labyrinths. The onsite emergency
diesel generator air intake and exhaust openings are protected by missile
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barriers. The main steam valve house vent panels are located on the roof of
the building and beneath a horizontal concrete missile barrier. The auxiliary
feedwater pumps take suction from the primary plant demineralized water storage
tank (PPDWST) which is seismically designed and enclosed in a missile- and

tornado-protected structure. Buried safety-related systems such as piping and
electrical circuits are adequately protected by the overlaying earth. The
ultimate heat sink, the Ohio River, has inherent protection against natural
phenomena. Thus, the requirements of General Design Criteria 2 and 4 with
respect to external missile protection and the guidelines of Regulatory
Guides 1.13, "Spent Fuel Storage Facility Design Basis," 1.27, "Ultimate Heat
Sink for Nuclear Power Plants," and 1.117, "Tornado Design Classification,"
concerning tornado missile protection for safety-related structures, systems,
and components including stored fuel and the ultimate heat sink are met.
Protection from low-trajectory turbine missiles including compliance with
Regulatory Guide 1.115, "Protection Against Low-Trajectory Turbine Missiles,"
is discussed in Section 3.5.1.3 of this SER.

The supplementary leak collection and release system (SLCRS) is located in the
equipment room on the top of the auxiliary building. This area is not protected
from missiles generated by natural phenomena. However, the SLCRS is not
required to function in order to assure a safe shutdown following a tornado.

We therefore conclude that the above design is acceptable.

Based on the above, we conciude that the identified safety-related structures,
systems, and component:c ty be protected from externally generated missiles and
the provisions in the p'ait design providing this protection are in accordance
with the requirements of General Design Criteria 2 and 4 with respect to

missile and envircsmnta) effects and the guidelines of Regulatory Guides 1.13,
1.27, and 1.117, concerning protection of safety-related plant features including
stored fuel and .he ultimate heat sink from tornado missiles and is, therefore,
acceptable. The protection provided against externally generated missiles

meets the acceptance criteria of SRP Section 3.5.2.

10/30/84 3-13 BEAVER VALLEY SER “C 3 INPUT



3.6.1 Plant Design for Protection against Postulated Failures in Fluid
Systems Qutside Containment

The design of the facility for providing protection against postulatd piping
failures outside containment was reviewed in accordance with Sectic: 3.6.1 of
the Standard Review Plan (SRP), NUREG-0800. An audit review of each of the
areas listed in the "Areas of Review" portion of the SRP section was performed
according to the guidelines provided in the "Review Procedures” portion of the
SRP section. Conformance with the acceptance criteria formed the basis for
our evaluation of the design of the facility for providing protection against
postulated piping failures outside containment with respect to the applicabie
regulations of 10 CFR 50.

The guidelines for meeting the requirements of General Design Criterion 4,
"Environmental and Missile Design Bases," concerning protection against postu-
lated piping failure in high energy and moderate energy fluid systems outside
containment are contained in Branch Technical Position ASB 3-1, "Protection
Ajgainst Postulated Failures in Fluid Systems Outside Containment." The applicant
Fas used the guidance in SRP Section 3.6.1 and Branch Technical Position ASB 3-1
‘n analyzing the effects of high and moderate energy pipe breaks. The applicant
has identified all high and moderate energy piping systems in accordance with

the above guidelines and also has identified those systems requiring protection
from postulated piping failures.

Regarding the main steam and feedwater system, the main steam and feedwater
lines including the isolation valves are located in the main steam and feed-
water valve house and steam tunnel and have been classified as part of the
break exclusion boundary. The applicant has performed a subcompartment analy-
sis for the main steam and feedwater piping in the valve house to ensure that
the resulting jet impingement and environmental effects of the postulated pipe
break in one of these lines will not result in adverse consequences. The
results of this analysis indicate that the main steam valve house structural
integrity is not affected by the pressure increase from the resulting blowdown.
[However, the applicant's subcompartment analysis did not consider the effects
on the environmental qualification envelop of the superheated steam condition
which may result from the postulated steam line break in the valve house or other
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areas affecting safety-related equipment. The applicant shall provide the re-
sults of an analysis which confirms that safety-related equipment af<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>