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DCP/NRCllW
NSD-NRC-97 5494 :'

Docket No.: 52 003

December 16,1997. .

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, IX' 2055f

,

ATTENTION: T.R, QUAY

SUllJECT: AP600 RESPONSE TO FSER OPEN ITEMS

Dear Mr. Quay:

Enclosed with this letter are the Westinghouse responses to FSER open items on the AP600. A
summary of the enclosed responses is provided in Table 1. Included in the table is the FSER open
item number, the associated OITS number, and the status to be designated in the Westinghouse status
column of OITS.

The NRC should review the enclosure and inform Westinghouse of the status to be designated in the
"NRC Status" column of OITS.

.

Please contact me on (412) 374-4334 if you have any questions concerning this transinittal.

)

0~/r ! Jo
ilrian A. McIntyre, Ma, nager'

Advanced Plant Safety and Licensing

jml -

Enclosure

II icc: _W. C, iluffman, NRC (Enclosure) .. (
T. J. Kenyon, NRC (Enclosure) < I|

IJ. M. Sebrosky, NRC (Enclosure) $
D. C; Scaletti, NRC (Enclosure) i

' N. J. Liparuto, Westinghouse (w/o Enclosure)
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Table 1
List of FSER Open Items Int;uded in Letter DCP/NRC ,

FSER Open item OITS Number Westinghouse status in OITS

410.404F 6273 Action N

410.405F 6274 Action N

410.406F 6275 Action N

410.407F 6276 Action N

. 410.408F 6277 Actien N

410.409F 6278 Action N
_

410.410F 6279 Action N

410.41IF 6280 Action N

410.l l2F 6281 Action N -

440.758F 6232 Action N

440.759F 6283 Action N
_
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Enclosure to Westinghouse
Letter DCP/NRCll89

December 17,1997
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ESER'Oren item.

. _ .

410.4041'(OITS #6273)

In response to Q410208. Westingnouse stated that a reference to Section 7.4 for the safety related
systems required for safe shutdown has been added in SSAR Section 3.5.1.1 The staff finds that the
reference is not included in any subsection of SSAR Section 3.5. 'Ihis is an Open item.

Response:

'ihe reference to Section 7.4 for the safety related shutdown systems required for safe shutdown was
added to sutnection 3.5.2 in Revision 18, dated December 5,1997.

SSAR Rettsion: NONii
'
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W watinghouse 43o.4o4.i
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PSER 'Open Nem :*

410.405F (OITS #6274)
'

,

i
,

in response to RAI 110.313, Westinghouse stated that safety relief valves in high energy systems use {
the bolt bonnet design that will preclude missile generation. De piping and tubing that connect |

; instrumentation such as pressure, level, and now transmitters to the pressure boundary of piping and |

components in high energy systems are designed with welded joints or compression fittings for the ;^

tubing. Dreaded connections are not used to connect instrumentation to high energy systems or ;

components. De quantity of high energy Duld in these instruments is limited and will not result in
missile generation. De staff Andt the response acceptable. Westinghouse committed to re*Mse the
sixth bullet and the ninth bullet of SSAR Sections 3.5.1.1.2.1 to address these concerns. His is an i

Open item. j

|i

',

Responnet
4

i
De changes described were included in SSAR Revision IS, dated December 5,1997, !

<

SSAR Revision: NONE.
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410.406F (OITS #6275)

In SSAR Section 3.5.1.2.1.1, Westinghouse listed the following potential sources of internally. f
generated missiles: j

Any failure of rotating parts of the reactor coolant pump. j+

Catastrophic failure of rotating equipment such as pumps, fans, and ec,mpressors leading to the+

generation of missiles. !

Failure of the reactor vessel, steam generator, pressudzer, core makeup tanks, accumulators, i*

reacto. coolant pump castings, passive residual heat exchangers and piping leading to the
'

generation of missiles.

Gross failure of a control rod drive mechanism housing sufficient to create a missile from a piece*

of the housing or to allow a control rod to be ejected rapidly from the core.

Valves, valve stems, nuts and bolts, thermowells, and missiles originating in non.high-energy fluid*

systems.

Westinghouse stated that the above potential missile sources are not considered cr~'ible because there
is insufficient energy to produce a missile, linwever, Westinghouse should provide information on the |

kinetic energy of these potential missiles, such as maximum impact kinetic energy (ft lb), weight of i
'

the object (Ib), and impact section (sq it). Dese missiles can not be considered non-credible without
justification. His was identified as RAI Q410.315. Herefore, Westinghouse *s response to this RAI
was inadequate. This is an Open item.

Responne

De items on the list in subsection 3.5.1.2.1.1 are not considered credible sources of missiles for
various reasons. Dese reasons are provided with the list in subsection 3.5.1.2.1.1. Only nuts and
bolts are excluded based on insufficient stored energy in the nut and bolt or stud and nut combination.
This exclus;on is based on engineering judgement and review of previous nuclear plant licensing -
experience. The response to RA>. 410.59 included a discussion about why the energy in a broken bolt
or stud is considered minimal.

SSAR Revision: NONE

,
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410.407F (OITS #6276)

In S44 Section 3.5.1.2.1.4, Westinghouse states that falling objects heavy enough to generate a
secondary missile are postulated as a result of movement of a heavy load or from a nonseismically
designed SSC during a seismic event, llowever, Westinghcuse should identify the potential falling
objects inside the containment nese falling objects are potential gravitational miwiles, which may
generate secondary missiles when they strike a high entrgy system. De intemal energy of the
darnaged high energy components may generate secondary missiles. Westinghouse should address this
concern and reference SSAR Section 9.1.5 concerning heavy loads and SSAR Section 3.7.3.13
concerning gravitation missiles, there should be a cross reference between these sections and SSAR
Section 3.5.1.2. His is an Open item.

Responset

Tne concem about generation of secondary missi, from falling objects inside containment is
addressed in the fourth paragraph of subsection 3.d. 2.l.4, Revision 18. Secondary missiles are not
considered credible. Striking a component with a falling object will not generate a secondary missile
if design of the component precludes generation of missiles due to pressuritation of the component.
For example, if a valve stem is not a credible missile because of retention features in the design, then
a falling object striking the valve will not cause the valve stem to become a secondary missile.

Reference to subsection 9.l.5 is included in 3.5.1.2.1.4, Revision 18. When heavy loads are moved
inside containment high energy systems are not pressurized. Design and operational procedures of the
polar crane inside containment precludes dropping a heavy load. De polar crane may be used to move
a variety of object during refueling and maintenance activities up to as large as the reactor vessel head .
a- embly.

Reference to 3.7.3.13 is included in 3.5.1.2.1.4 Revision 18. Nonsafety related equipment that could
fall and damage safety related equipmerit during an earthquake is classified as seismic Category 11 and
is designed and supported to preclude such failure. The limited number of nonsafety related high
energy components not separated from safety related systems and components are designed with
features to precLde generation of missiles and are protected from falling objects because of close
proximity to the safety related equipment.

SSAR Revisiont NONE

_

W Westinghouse yajoy
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410.40NF (OITS #6277)

ne missiles generated by natural phenomena that are of concern are those resulting from tornadoes.
De tomado missile spectrum used by Westinghouse is Spectrum I as identified in SRP 3.5.1.4. De
EPRI URD for Pauise Plants states that the selection of tornado missile spectrum shall be in
accordance with ANSI /ANS 2.3, " Standard for Estimating Tornado and Extreme Wind Characteristics
at Nuclear Power Sites" and rnects the intent of cunent SRP criteria. However, Westinghouse did not

explain the bais on which Spectrum I is selected for the AP600 standard design and whether the
Combined License applicants (COL) can select other missile spectra to represent any specine site and
permit development of generic designs to handle any offsite hazard at the specific plant site where
other design basis natural phenomena could be capable of generating rnissile:. The SSAR should
address these concerns. His is an Open item.

Resp <mse

Spectrum I was selected because it confonns with the tornado missile requitements of the ALWR
Utility Requirements Document for Passive Plants, his spectrum of minile impacts has been
approved for use by the NRC in Standard Review Plan 3.5.1.4 and may be used without any further
justification,

ne Combined License infonnation item in subsection 3.5.4 requires an evaluation of extemal events
that generate miniles more energetic than tomado missiles.

SSAR nevision: NONE

[ Westinghouse 410.408 1
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410.409F (OITS #627e)

SSAR Section 3.3.2.1 provides the following design parameters for the Design Basis Tomado (DBT):

Maximum wind speed 483 krn/hr (300 mph) |*

Matirnum rotational speed 386 km/hr (240 mph)'

Maximum translational speed. 97 km/hr (60 mph)*

Radius of maximum rotational wind from cen:er of DBT. 46 m (150 ft)*

Atmospheric pressure drop 14 LPa (2 psi)*

Rate of pressure change 8 kpa/sec (1.2 pslAcc)*

nese design parameters are selected based on the maximurn wind speed of the eastern region of the
t

United States in accordance with NUREO/CR 4664, " Tornado Climatology of the Contiguous United
States," dated May 1,1988, llowever, Westinghouse did not provide guidance in the SSAR to en
applicant referencing the AP600 standard design regarding external missile hazards if the plant site is
not in the eastern United States. Westinghouse should also address the plant conformance with the *

guidance of RO 1.76, as it relates to the identification of an acceptable design basis tornado nis is
an Open item.

t

Response: ,

The design parameters for the design basis tomado bounds the tomado hazard anywhere in the
contiguous United States. Acrefore gusance is not required for a site with higher wind speeds. As
identified in subsection 3.3.2.1, the probability of wind speeds greater than the design basis tomado is

4 and 10'7 per year at a worst location anywhere in the Unites States.between 10 , ,

These design parameters are consistent with the ALWR Utility Requirements Document for Passive
plant Designs, neseparameters were accepted by the NRC in the SER for the URD requirements
(NUREO 1242, Volume 3, Chapter 1 Section 4.5.2 Natural Phenomena

The exception to Regulatory Position C.2 in Regulatory Guide 1.76 is included in Appendin l A.

SSAR Revision: NONE

4
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410.410F (OITS #6279)
.

.

SRP 3.5.2 states that the SSCs required for safe shutdown of the reactor should be identified. The ;

Lidentification of SSCs to be protected against extemally generated missiles is acceptable if it is in4

accordance with the requirements of ODC 2 and 4. Ilowever, SSAR Section 3.5.2 did not identify the
SSCs requiring protection from extemally generated missiles and no references to other SSAR sections
for this concern are provided. Westinghouse should list the systems and equipment that must be 1

protected from missiles generated by natural phenomena or provide SSAR references that has
>

addressed this concem. This was identified as RAI Q410.318. ;

'
in response to this RAI, Westinghouse stated that the systems required for safe shutdown are protected
from the effects of missiles. nese systems are identified in SSAR Section 7.4. The stmetural design
requirements for the shield building and auxiliary building are outlined in SSAR Section 3.8.4.
Openings through extemal walls are evaluated on a case by case basis to ensure that a missile passing
through the opening would not prevent a safe shutdown of the plant and would not result in an offsite
release exceeding the limits of 10 CFR Part 100. The Combined License applicant will evaluate site- ,

specific har.ards for extemal events that may produce missiles more energetic than tomado missiles.
The staff finds the above response acceptable. Westinghouse committed to revise SSAR Section 3.5.2
to include this response. This is an Open item.

'

*

Responset ,

ne reference ta Section 7.4 for the safety related shutdown $ystems required for safe shutdown was
added to subsection 3.5.2 in Revision 18, dated December 5,1997.

'

SSAR Revision: NONT

410.410 1 ;

. . . . .. . . - . - - - - - - _ _



,

.

i PSER Openk w
gintil:

_

410.411F (Olr #6280.'

SRP 3.5.2 states that the SSCs to be protected from externally generated missiles must meet the
requirements of GDC 2 and 4 by meeting Regulatory Position C.2 of!t01.13 " Spent Fuel Facility
Design Basis," Positions C.2 and C.3 of RO 1.27, '' Ultimate Heat Sink for Nuclear Power Plants,"
Position C.I of RO l.115. " Protection Against Low Trajectory Turbine Missiles," and Positions C.I.
C.2, and C.3 of the Appendix to RO 1.117, "Tomado Design Classincation." Address the compliance
of SSAR Section 3.5.2 with the above RO guidelines, his is an Open Item.

Responne:

Subsection 3.5.2 was ievised in Revision 18. dated December 5,1997 to address these regulatory

guide conformance issues. Confonnance with applicable regulatory guides is provided in SSAR
Appendix 1 A.

t

The spent fuel pool is located within the auxiliary building %e spent fuel pool is protected from
externally generated missiles by the reinforceo concrete walls and roof of the auxiliary building.

Regulatory positions C.2 and C.3 of Regulatory Guide 1.27 address the use of water sources as heat
sinks. De AP600 uses the atmosphere as the ultimate heat sink. A bafDe located between the
containment shell and the shield building sustains the natural circulation that provides for air now over
the containment shell to carry heat away The bafne is composed of a large number of panels and
will continue to function if damaged by an external missile passing though the air vents in the shield
building.

Evaluation of turbine missiles is provided in subsection 3.5.1.3. De turbine design, including material
requirements and testing, provides for a very low probability of missile generation. De axis of the
turbine is orient <td to preclude impacts from low trajectory turbine missiles on safety related
equipment.

Evaluation of tomado missiles is provided in subsection 3.5.1.4. Safety related systems and
components tse located in the auxiliary building and inside the containment shield building. The thick
reinforced concrete walls and roofs of these stmetures provide the protection from tornado missiles.

SSAR Revisiont NONE

410.411 1
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410.112 F (OITS #6281)

During the DSER review of missile protection for the AP600 standard design, the staff requested
Westinghouse to incorporate the intent of the following RAI responses into the SSAR: RAls 410.51,
410.54, 310.61, 410.62, 410.64, 410.67, 410 68, 410.69, 410.73, 410.74, 410.75, 410.208, 410.210,
410.213,410.215,410.216,410.219,410.223,410.224, and 410.227. ~!his is an Open item.

Responeet

The intent of the RAI responses has been incorporated into SSAR Section 3.5. .Several of the
responses for RAls in the list included specine SSAR changes that were subsequently included in
SSAR revisions. Requests subsequent to the first round of RAls and other discussion identified
specific information that the staff required to be in the SSAR and this information has been added.
No additional SSAR changes are seguired.

SSAR Regin6on NONE

.

9

_

YMD 410_412 1

._ _ _ _ _



-. - -. .. _ _ . _ - - - - . . _ - . - _ ~ _ _ - . _ _ -

'

.

#MR Open hem '. ,

440.758F (OITS #6282)

Because the nil-ductility reference temperature of the reactor vessel material increases as exposure to
neutron fluence increases due to neutron embrittlement effect, the operating P/r limit curves need to
be periodically adjusted to accommodate the actual shift in the nil-ductility temperature. "Ihe RCS Pfr
limit curves for heatup, cooldown, etc., are specified in the Pressure. Temperature Limits Report
(PTLR) as required in the AP600 Technical Specification LCO 3.4.3. The RNS relief valve setpoint
of 56' psig was sized with the RCS P/T limit of 621 psig, which is based on bounding P/r heatup and
cooldo.vn curves for the AP600 plant developed with a 54 effective full power years (EFPY),
corresponding to a 60 year design life with 90 percent availability. For plant operation greater than 54

,

EFPY, or if the P/r curve is reviseo, the relief valve set point must be re-evaluated. The SSAR >

should be revise to include this as a COL action item

Responset

The bases for the low temperature overprest,ure protection system (LTOP) B 3.4.15 include the
requirement that "Each time the PTLR curves are revised, the LTOP System must be re evaluated to
ensure its functional requirements can still be met using the RNS suction relief valve, or the
depressurized and vented RCS condition " This requirement will capture a need to revise the setpoint
of the RNS relief valve in a more controlled way than a COL item. An additional COL information
item is not required. ,

SSAR Revision: NONE :

;

MD 440.758-1
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440.759F (OITS #6283)

2De main steamline flow restrictors have an effective nozzle throat area of 1.4 ft each, w hich is
considerably less than the main steam piping area, and are credited in the Chapter 15.1.5 design basis
analysis of a steam system piping failure to limit the maximum steam flow for a break at any location.
De flow restrictors must be included in the ITAAC for verification of the as-built steam generator
system. In a letter to NRC (B. McIntyre to T. Quay, " Response to Follow On Question RAI 640.1%
Regarding the AP600 Inspections. Tests, Analyses, and Acceptance Criteria (ITAAC)" NSD-NRC 97-
5412, dated November 4,1997), Westinghouse provided a draft revision to the Design Description and
the ITAAC to include an inspection to verify the installation of the SG flow limiting orifice having the
flow area less than 1.4 sq. ft. Incorporation of the draft material into the Desigo description and
ITAAC is a confirmatory open item.

Response:

The ITAAC change included in the response to RAI 640.106 will be included in the next revision of
the ITAACs.

SSAR Revision: NONE
'

ITAAC Revision: NONE (See the response to RAI 640,106)

.

DD# 440.759-1


