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Westinghouse Energy Systems Q3yg, g3gg333
Electric Corporation

NTD-NRC-94-4237
DCP/NRC0163
Docket No.: STN-52-003

July 27,1994.

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION: R.W.BORCllARDT

SUBJECT: WESTINGIIOUSE RESPONSES TO NRC REQUESTS FOR ADDITIONAL
INFORMATION ON THE AP600

Dear Mr. Borchardt:

Enclosed are three copics of the Westinghouse responses to NRC requests for additional information
on the AP6(X) from your letters of April 28,1994, April 29,1994, May 2,1994, May 5,1994,
May 16,1994, and May 26,1994. In addition, revisions of responses previously submitted is
provided.

A listing of the NRC requests for additional information responded to in this letter is contained in
Attachment A.

These responses are also provided as electronic files in Wordperfect 5.1 format with Mr. Kenyon's
copy. {

|
If you have any questions on this material, please contact Mr. Brian A. McIntyre at 412 374-4334. ;
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NTD-NRC-94-4237
ATTACHhfENT A

AP600 RAI RESPONSES
SUBh11TTED JULY 27,1994

RAI No. Issue

210.059 : SSAR sections 3.9.1.1 & 3.9.31.2 ,

210.076 SS AR section 3.6.2

210.079 | WCAP-13054, SS AR Tables 3.9-5, 3.9-6, 3.9-7, 3.9-8

220.017R01: Dynamic soil bearing capacity

220.027R01: Potential sources of missiles in containment

220.083R01: Design information per SRP format

220.092 : Containment structural calculations
'

230.009R01: ASCE standard 4-86
_

230.015R02: Soil-specific analyses

230.035R01| Results of 2D SSI & 3D response spectrum analyses
.

230.058R02: liigh frequency modes of structures

230.059R01: Comparison between SRSS and 1,.4,.4 method

230.082R01: hiethod of analysis used to calculate seismic force r

410.138 : hiain turbine interface requirements

410.203 : COL flood anaysis

410.209 : Protection of safety-related SSCs

435.081 : hiodeling of battery unavailability in PRA

440.068 | Vulnerabilities for shutdown /midloop operation

440.111 | Justification for small break LOCA size

440.165 : Startup feedwater isolation valves

480.058 : Airlock seal testing as reduced pressure

480.061 : Chilled water return isolation valve size

480.070 : Containment pressure analyses for ECCS performance

720.272 : Shutdown PRA - hiaintenance Unavailability

720.273 : Shutdown PRA - Loss ofNRHR initiator

720.274 : Shutdown PRA - Overdraining of Reactor Vessel
|
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ATTACIIMENT A

AP600 RAI RESPONSES
SUBMITTED JULY 27,1994

RAINo. Issue

720.278 : IIEP for ATWS
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NRC REQUEST FOR ADDITIONAL INFORMATION

l

Question 210.59

Sections 3.9.1.1 and 3.9.3.1.2 of the SSAR each contain the same brief discussion that states that the design of
piping and component nozzles in the AP600 will minimize the potential for and the effects of thermal strati 6 cation
and cy cling. In Section 3.4.3.1.2, provide a description of the confirmation process to be implemented by the COL
licensee to determine whether these effects have been minimized to an acceptable level. If this cannot be verified,
describe the analyses and testing required to assure that the design has accounted for these effects, including the
method and procedures necessary to denne the strati 6ed thermal profile.

Response:

See SSAR resision below for implentation of NRC Bulletins 88-08 and 88-11.

SSAR Revision:

Add the following to the end of Subsection 3.9.3.1.2.

NRC Balletin 88-08 (Reference 14) requires : hat continuing assurance of piping integrity is provided for systems
that are connected to the reactor coolant system (RCS) and which may experience isolation valve leakage that could
result in adverse thermal stresses and fatigue cracks. This assurance may be provided by designing the system to
withstand the stresses resulting from valve leakage, instrumenting the piping to detect adverse temperature
distributions and establishing appropriate limits on these temperature distributions, or providing means that pressure
upstream from isolation valves which might leak into the reactor coolant system is monitored and does not exceed
reactor coolant system pressure. In addition to leakage into the reactor coolant system, leakage out of the reactor
coolant system through valve packing glands is also considered as described below.

For the susceptible ASME Class 1 piping systems in the AP600, analyses are perform-d to determine the irnpact
on piping and component integrity. he systems will be analyzed to determine if the piping and components can
withstand the stresses resulting from postulated valve leakage. Design transient conditions are also included in this
analysis. Valve leakage through two or more normally closed valves which do not have leakoff lines, or backflow
through two or more check valves is considered to be insignificant, and therefore such piping systems are not
considered as susceptible to adverse stresses from valve leakage. He unisolable portions of systems which are part
of the reactor coolant pressure boundary are considered for susceptibility to valve leakage, as described in NRC
Bulletin 88-08.

The first step in this analysis is the definition of the isolation valve leakage transient. 12akage flow rate is
varied from zero to an upper bound based on valve design in order to identify a " worst case" leakage with respect
to stress and fatigue. Methodology to determine stratification interface height and hsat transfer of stratified How.
contained in Electric Power Research Institute (EPRI) Report TR-103581 (Reference 15) will be used, Itis
assumed that the isolation valve will leak continuously at the worst case flow rate during normal 100% power
operation throughout the plant life.

Once the isolation valve leakage transient is defm' ed, stress analysis is performed to determine the global effect
on the piping resulting from the stratification profile, as well as the local effect resulting from the through wall
thennal gradients. Rese effects are combined to determine the total stress state in the piping. Fatigue analysis is
performed to determine the fatigue usage factor resulting from the postulated isolation valve leakage transient and
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NRC REQUEST FOR ADDITIONAL INFORMATION

design transienti. Methods from the EPRI report for determining the location of turbulent penetration thermal
cycling, the number of leakage cycles and thermal striping fatigue usage are used. If the calculated fatigue usage
is greater than 1.0, the system is redesigned or temperature monitoring is implemented with criteria based upon the
analysis described above. The following guidelines will be used. if required based on the fatigue usage factor
calculation.

Monitoring Guidelines for Thermal Stratification

Type and location of sensors.

Temperature sensors should preferably be resistance temperature detectors (RTDs).*

RTDs should be located between the Drst elbow or bend (closest to the reactor coolant system), and the first*

check valve (check valve closest to the reactor coolant system).

For the auxiliary pressurizer spray line, RTDs should be installed near the ' tee" connection to the main*

pressurizer spray line on the cold portion (ambient temperature) of the line.

RTDs should be located within six inches of the welds.*

At each pipe cross section, one RTD should be positioned on the top of the pipe and another RTD on the*

bottom of the pipe.

Determination of baseline temperature histories.

After RTD installation, temperature should be recorded by the Combined License holder during normal plant
operation at every location over a period of 24 hours. The resulting temperature versus time records represent the
baseline temperature histories at these locations. Baseline temperature histories should meet the following criteria:

The maximum top-to bottom temperature difference should not exceed 50'F.*

Top and bottom temperature time histories should be in-phase.*

Peak-to-peak temperature Ductuations should not exceed 60*F.*

Monitoring time intervals.

Monitoring should be performed at the following times:*

- At the beginning of power operation, after startup from a refueling shutdown

- At six-month intervals thereafter, between refueling outages

I
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1

During each monitoring period, temperature readings should be recorded continuously for a 24-hour period. I
*

1

1

Exceedance Criteria.

Actions will be taken to modify piping sections or to correct valve leakage if the following conditions occur:

The maximum temperature difference between the top and the bottom of the pipe exceeds 50*F.*

Top and bottom temperature histories are in-phase but the peak-to-peak fluctuations of the top or bottom*

temperatures exceed 60'F.

Top and bottom temperature histories are out-of-phase and the bottom peak-to-peak temperature fluctuations*

exceed 50*F.

Temperature histories do not correspond to the initially recorded baseline histories.*

A plant specific analysis of the AP600 surge line is performed to demonstrate that all applicable requirements of
the ASME Section III Code 1989 Edition are met for the 60 year life of the plant. This analysis will include
consideration of plant operation, thermal stratification and thermal striping, using temperature distributions and
transients which are developed from experience on existing plant monitoring programs. A monitoring pmgram will
be implemented by the Combined License holder at the first AP600 plant to record temperature distributions and
thermal displacements of the surge line piping, as well as pertinent plant parameters such as pressurizer temperature
and level, hot leg temperature, reactor coolant pump status, etc. Monitoring will be performed during hot functional
testing and during the first fuel cycle. The resulting monitoring data will be evaluated to show that it is within the
bounds of the analytical temperature distributions and displacements.

Add to Subsection 3.9.8:

14. NRC BULLETIN NO 88-08: Thermal Stresses in Piping Connected to Reactor Coolant Systems, June 22,
1988, including Supplements 1. 2, and 3, dated: June 24, 1988: August 4,1988: and. April 11,1989.

15. Electric Power Research Institute (EPRI) Report TR-103581, " Thermal Stratification. Cycling and Striping
(TASCS)", Research Project 3153-02. March 1994.

16. NRC BULLETIN NO. 88-11: Pressurizer Surge Line Thermal Stratification, December 20.1988.
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4
Question 210.76

Section 3.6.2 of the SSAR does not appear to address the guidelines in Section B.I.c(4) of BTP MIiB 31 in
Section 3.6.2 of the SRP relative to structures that separate high-energy lines from essential components.
Resision I to WTAP-13054 takes exception to this criteria and states that separating structures are designed for
postulated terminal end breaks and high stress locations. This exception is not completely acceptable. The statf's
position. as stated in Section 3.6,2 of the SRP, is that such structures should be designed to withstand the
consequences of the pipe break on the high-energy line that produces the greatest effect on the structure irrespectise
of the fact that the pipe break criteria of Section 3.6.2 of the SRP might not require such a break location to be
postulated. Reuse Section 3.6.2 of the SSAR to add a commitment to this position, and delete the exception to this
guideline in WTAP 13054.

Response:

Structures in the main steam and feedw ater break exclusion zones are esaluated for subcompartment pressurization
ef fects due to one square foot ruptures in the main steam or main feedw ater piping. These are the same ruptures
that NRC Branch Technical Position SPl.B 3-1, section B. I.a.(l), defines for esaluation of environmental ef fects.
This position is similar to positions presiously approsed by the staf f on operating plants. Structures in the steam
generator blow down break exclusion zone are evaluated for subcompartment pressurization ef fects due to worst case
double ended pipe rupture in the four inch steam generator blowdown piping. Pipe whip and jet impingement are
not es aluated for structures in the break exclusion zones per NRC Branch Technical Position MEB 3-1. section
11.1.b. In addition to the subcompartment pressurization loads, the w all between the inain steam line isolation s aise
compartment and the main control room is esaluated for jet impingement load from the 1.0 square foot break as
a longitudinal break in either the main steam line or the main feeda ater line.

Structures not related to the break exclusion zones are designed for subcompartment pressurization effects for the
piping that does not satisfy the leak-before break criteria as supplemented by the following. These structures are
designed for pipe w hip ef fects for specific terminal end and high stress intermediate break locations in piping that
does not satisfy the leak-before-break criteria. Revision 1 of the response to RAI 220.27 identities the terminal end
pipe ruptures that are used for subcompartments inside containment. In order to account for high stress break
locations and the additional pressure boundary leakages from manways and flanges, pressurization loads on
compartments inside containment enclosing high energy piping, other than the upper reactor cavity, are designed
for a 3 inch diameter pipe break in the reactor coolant system. There are no manways or flanges in the upper
reactor sessel cavity to cause leakage beyond the 5 gallon per minute leakage crack in the primary coolant loop
piping.

Also, see response to R AI 480.68.

WTAP 13054 will not be resised.

SSAR Revisions:

Resise the last three paragraphs of Subsection 3.6.1 as follows:

W Westinghouse
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I !

The pressuri .ation loads on structures and components are evaluated for circumferential breaks and longitudinalt

breaks in piping that does not meet leak-before-break requirements and for leakage crasks in piping that meets the
leak before break requirements. In addition, structures inside containment containing high energy piping are
esaluated for the pressurization loads due to a break area equisalent to a three-inch (nominal) diameter primary
sy stem pipe

The in-containment refueling w ater storage tank aml4he4ww4*e-s '" ^ d++w44m4tal**nv-t t**'- "'" 4
lewah.m4hne-ineblimm4er-wls*44*-faihner-a* is es aluated for pressurization with dif ferent criteria. The
es atuation of4hese-me.w4*r-twe.wri>* tion is described later- in Subsection 3.6.1.2.1.

Pressuritation loads for pipe failures in the main steam and feedwater break exclusion zones for high energy
lines in the sicinity of containment penetrations are esaluated for a 1.0 square foot break. Structures in the steam
generator blowdown break exclusion zone are evaluated for subcompartment pressurization effects due to worst case
double ended pipe rupture in the four inch steam generatnr blowdow n piping. Pipe whip and jet impingement are
not evaluated for structures in the break exclusion zones per NRC Branch Technical Position hlEB 3-1. section
H.I.b. except that the wall between the main steam line isolation salve compartment and the main contrni room
is evaluated for jet impingement from the 1.0 square foot break as a longitudinal break in either the main steam
line or the main feedwater line. See Subsection 3.6.2.1.1.4.

Res ise Subsection 3 6.1.2. I as follows:

3.6.1.2.1 Pressurization Response

Pressure response analy ses are performed for subcompartments containing high-energy piping for which break
locations are defined by Subsections 3.6.2.1.1.1, 3.6.2.1.1.2, and 3.6.2.1.1.3 or postulated leakage flaws are
defined based on Subsec tion 3.6.3.3. hadwmtw+menw4m.bl+++*u+4mnenk**9*in4*g4**4inc - g: >' :l**+-

"4H*NN4 *4+Fe'*k-+*t*i++***+'T4IM****t''*+m**4uhje : 4*-t t**l4*** F "d '0im4,4*m4**Wiianr' - t
p+w.weindh n!) ' ewh+*thm of t e:v ng ;n eis: 1 't al-on-*-tweak-***-*tew!c:e ' :Ince-im-h
. ham.4er-twinweepi +4*cak,--The4hwe4m4&4wH ap;4ieJ4*wlw*npa,+m*n: L!< :: nee %+pt*

t
foe 4he.4*-enw*innwn-,efm4ing - ' ge :ankw*ml4he maa - In order to account for high*- ^ ' ' -

stress break locations and the additional pressure boundary leakages from manw sys and flanges. pressurization loads
on compartments inside containment, other than the upper reactor casity, enclosing high energy piping are designed
for a 3 inch diameter pipe break in the reactor coolant system. Here are no manways or flanges in the upper
reactor vessel cavity peactor vessel annulus) to cause leakage beyond the 5 gallon per minute leakage crack in the
primary coolant loop piping.

The pressurization loads for the in-containment refueling water storage tank are based on the pressure and
bydrody namic loads due to the maximum discharge through the first, second, and third stages of the automatic
depressurization system valves.

The pressuritation loads for the reactor sessel annulus for the esaluation of asymmetric compartment
pressuritation are based on a fise-gallon per minute leakage crack in the primary loop piping. The internal reactor
pressure sessel asymmetric pressurization loads are based on a break in the brgest pipe connected to the reactor
coolant sy stem that does not qualify for the application of mechanistic pipe break

The pressurization loads for the steam generator blowdown break exclusion zone are based on a double ended
rupture of the 4 inch blowdown piping.

210.76-2
W Westinghause
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For a detailed discussion of the criteria and analy sis methods for subcompartment pressurization analysis, see !

Subsection 6 2.1.2. The analy tical methods for transient mass distribution, u*ed for pressure response analy so,
are described in WCAP-8077 (Reference 2). )

;

Res ise the third paragraph of Subsection 3.6.1.2 2 as follow s:

Consistent with the criteria for evaluation of leaks in the break exclusion area, the subcompartment. including
the walls, is evaluated for the effects of flooding, spray wetting and subcompartment pressurization from a 1.0 l

square foot break from either main steam or feedwater line within the respective break exclusion areas. The wall )
ekwo414reak betw een the main steam line isolation valve compartment and the main control room and the
floor slab betw een the main steam line isolation valve compartment and the safety related electrical equipment room
are b, also evaluated for jet impingement from the 1.0 square foot break as a longitudinal break in either the main
steam line or the main feedwater line.

Resise the second paragraph of Subsection 3.6.2.1.1.4 as follows: .

|
1

Areas of sy stem piping w here no breaks, except as noted in subsections 3.6.1.2 , 3.6.1.2.1, and 3.6.1.2.2, are '

postulated are as follow s:
,

The main steam piping, from the containment penetration flued head outboard weld, to the upstream weld of j*

the auxiliary building anchor dow nstream of the main steam isolation valves. including the main steam safet) '

salves and the connecting branch piping

The main feedwater piping from the containment penetration to the auxiliary building anchor upstream of the*

isolation vahe, including branch connections

The steam generator blowdown piping from the containment to auxiliary building anchor downstream of the*

isolation sabe

W WO5tiflgh00S8
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Question 210.79

Resision I to WCAP-13054 lists an exception to Section C.I.3.4(a) of Appendix A to Section 3.4.3 of the SRP.
that states that SSE loads are not combined with "non-LOCA" pipe ruptures. The staf f does not agree with this
exception. Design basis pipe breaks (DBPB) as defined in Section 3.4.3 of the SRP are non-l.OCA loads and
should be combined with SSE loads and designed to Sersice Lesel D limits. Resise WCAP-13054 to delete this
exception and resise Tables 3.9-5, 3.9-6, 3.9-7 and 3.9-8 of the SS AR to include Sustained loads I)BPB ++

SSE under "Lesel D Service."

Response:

The Sersice lesel D load combinations for ASME piping in SSAR Tables 3.9-6 and 3.9-7 are being revised to
include SSE plus pipe rupture, w here pipe rupture is either a LOCA or non-l.Or A event. These Tables are also
resised to incorporate new criteria for resersing and nonresersmg dynamic loads.

Tables 1.4-3 and 3.0-4 are resised to reflect elimination of the piping loads w hich are show n in Table 3.9-16.

The Service lesel D load combination for components, supports and piping supports in SSAR Tables 3.9-5 and 3.9-
8 are revised to include SSE plus pipe rupture, w here pipe rupture is either a LOCA or non-LOCA esent.

The load combinations and stress limits are revised based on Attachment for RAI 210.60 " Staff Position on the lise
of a Single earthquake Design for Systems. Structures, and Components in the AP600 Standard Plant"

The current statf position on functionality of piping sy stems as documented in NUREG-1367. " Functional Capability
of Piping Sy stems." dated November 1992, will be incorporated in SSAR Table 3.9-11.

Section 3.7 is revised to incorporate 5 percent damping in lieu of Code Case N411 damping values.

See response to RAI 210.68 for revisions to Tables 3.9-9 and 3.9-10.

The following SSAR resisions include resisions due to responses to RAls 210.60, 210.62, 210.65, 210,68 and
210.80.

WCAP 13054 will be revised to delete exception to Section C.I.3.4(a)of Appendix A to Section 3.9.3 of the SRP.
In response to R AI 210.62 the. exception to Section C. I.2 will be resised in the next revision of WCAP 13054 to
reflect the SRSS combination of appropriate dynamic loads.

SSAR Revision: -

Resise the first item af ter the third paragraph of Subsection 3.9.3.1.1 as follows:

Structures. ASME Code M components, and supports for these components are designed for the safe=

shutdown earthquake combined by the square root of the sum of the squares method, with short-term dy namic

21o. mW westinghouse
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r. --

loads due to postulated pipe ruptures. The pipe ruptures included in this combination are those not excluded
by application of mechanistic pipe rupture criteria. (See Subsection 3.6.3.) This combination is used for
structures, components, and supports that are required to rnitigate the effects of the postulated pipe rupture.

Resise the first paragraph of Subsection 3.9.3.1.2 as follows:

The loads used in the analysis of the Class I components (excluding pip;ng), core supports, and component
supports are described iwdew4 in the following paragraphs. The loads are listed in Tables 3.4-3 and 3.4-4.

Resise Subsection 3.4.3. l .3 as follow s:

3.9.3.1.3 ASME Code Class 1 Components and Supports and Class CS Core Support Loading
Combinations and Stress Limits

Tables 3.9 5 and 3.94 list loading combinations for ASN1E Class I componentstexcluding piping) and
component supports (including piping) and Class CS core support strue:ures. Table 3.9-9 lists the stress limits for
these components. Table 3.9-3 aml 1 o 1 lists the loads inehided in the loading combinations.

The stress lim;ts for Service lesel D that allow inelastic deformation are supplemented with the requirements
of " Rules for Esaluation of Sersice Loadings with Lesel D Senice Limits," Appendix F of ASNIE Code. Section
Ill. The limits and rules of Appendix F confirm that pressuie boundary integrity and core support structural
integrity are maintaired but do not confirm operability. The limits and rules of Appendix F do not apply to the
portion of the component or support in w hich the failure has been postulated. Subsection 3.9.1 prosides a Jewded
discussion of design transients used in the analy sis of cyclic fatigue.

The structural stress analyses performed on the ASN1E Code Class I componentstexcluding piping) and
supports (including piping) and Class CS core support structures consider the loadings speciGed, as show n in Tables
3.4 3-emd-M-4. These loads result from thermal expansion, pressure, w eight. earthquake, pipe rupture, and plant
operational thermal and pressure transients. Dy namie etfects of pipe rupture, including the loss of coolant accident,
are not included in loading combinations when the leak-before-break criteria are satis 6ed. The methods and i
acceptance standard for leak-before-break analyses are described in Subsection 3.6.3.

Although the sy stem is designed for seismic loads, the combination of safe shutdown earthquake plus pipe
rupture (those breaks not excluded by mechanistic pipe break criteria) loads by square-root-sum-of the squares is ;

considered. This loading combination is evaluated for ASN1E Code 4,4 components and piping and the supports |
for those componentwm4-de # 'eg rnd M !eg ;n ; !=p ist e#-N '

|

Resise the first five paragraphs of Subsection 3.9.3.1.5 as follows: )
|

The loads for ASN1E Code Classes 1,2, and 3 piping are listed in Tables 3.9-163 =d ?? ' Tables 3.9-6 and I
3.9-7 list , the loading combinations and stress limits. T+'e ' " % 1 o %n J 1 " ! ! ;wes-de 'b j-

Piping systems are designed and analyzed for Levels A, B, and C senice conditions, and corresponding senice |
level requirements to the rules of the ASN1E Code, Section 111. The analysis or test methods and associated stress
or load allowable limits that are used in esaluation of Lesel D service conditions are those that are defined in
Appendix F of the ASN1E Code, Section Ill. |

l
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; section 3.7.3. sununarizes scismic anal) sis methods and enteria. Subsection 3.6.2 sununarizes pipe break*

anal) ses method s.
The supports are represented by stif fness matrices in the system model for the dy namic analysis. Alternate

methods for support stif fnesses representation is pros ided in Subsection 3.9.3.4. Shock suppressors that resist rapid
motions and limit stop supports with gaps are also included in the analysis. The p; solution for the seismic distur-
bance uses the response spectra method This method uses the lumped mass technique linear clastie properties.
and the principle of modal superpositmn Alternatively, the time h: story method may be used for the solution of the
scismic disturbance.

The total response obtained from the sci mic analy sis consists of two parts: the inertia response of the piping
sy stem and the response from differential an her motions. (See Subsection 3.7.3). The stresses resulting from the
anchor motions are considered to be secondan and are esaluated to the limits in Tables 3.4M4 and 3.9-7.

The mathematical models used in the seismic analy ses of the Class 1. 2, and 3 piping systems lines are also
used for pipe rupture effect analy sis. To obtain the dy namie solution for auxiliary lines with active valses. the time-
history deflections irom the anal) sis of the reactor coolant loop are applied at nozzle connections. I or other lines
that must maintain structural in.egrity or that have no actise vahes, the motion of the reactor coolant loop is applied
static ally .

The functional capability requirements for ASM E piping systems that must maintain an adequate fluid flow path
to mitigate a Irvel C or level D plant event are shown in Table 3.9-11.

Resise Tables 3.4 3. 3.4-4. 3.9-5. 3.9 -6, 3.4-7. 3.9-8, 3.4-9, 3.4- 11. and 3 4- 16 as follows:

l

:
|
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Table 3.4-3

Loadings for ASME Class 1,2,3, CS and Supports
Primary-Stress-Producing-toads (Excluding piping)

load Description

P Internal design pressure

PMAX Peak pressure

DW 1)ead weight

N 1. Other specified external loads associated with the s arious service ec nditions (e.g. piping loads on
noules)

$Sli Safe shutdown earthquak'e (inertia portion)

E Earthquake smaller than SSE (inerua portion) 'Dal -"'" ' -d fn c:dmel-+ the+-*44a
wify-twh*"Ec- ':f : "fr!' f::

'

FV Fast sabe closure

RVC Relief! safety sabe - closed system (transient)

RVOS Relief / safety s ab e - open sy stem (sustained)

RVOT Relief / safety salve - open system (transient)

Sw: Onmmi: > f - - '-: .::fgeli:' L - F L=rgs

DU Other transient dynamic event asweiated with lesel 11 (Upset) service conditions

DE Transient dynamic event associated with level C (Emergency) service conditions

Di Transient dynamic esent associated with level D (Faulted) service conditions during which, or
following w hich, the piping system being evaluated must remain intact. This includes postulated pipe
rupture events.

SSES Seismic anchor motion portion of SSE

\

210.79-4
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I

ES Seismic anchor motion of earthquake smaller than SSE

'I11 Thermal loads for the various service conditions

TNU Sersice level A r.nd B (Normal and Upset) plant condition thermal loads; including thermal
stratification and thermal cycling.

TN Service level A (Normal) plant condition thermal loads

TU Service level B (Upset) plant condition thermal loads

TE Service level C (Emergency) plant condition thermal loads

TF Service level D (FaultedJ plant condition thermal loads

HTDW Hydrostatic test dead weight

DBPB Design basis pipe break, includes LOCA and non-LOCA

lACA las of coolant accident

!

1

!
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W westinghouse

|



i

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

* I

i

i
'4

NRC REQUEST FOR ADDITIONAL INFORMATION

|
'

'

Table 3.9-4 i

e

(Deleted) '

Additionableadmgs-for-ASMS-Class 1, 2, 3. GS-and-Supix>rts ,

T441%,e :- '24c + p: P . ng , u!n , :4. pip:n;:. ' - ' :Q::- ' - ' ng p: -- y j
- ' ' - '-

4-rW,H4%,*1;. 1; ::yw:. nd : up;w4- -'

l*mel Deweignion

i

CCpC
,

' ' - 8 ; -2',. MMC-

I!? c N,6 :'- - ab4lup:-!, -:!!r: & c'r-
r

7u -rg .. i . . i c ._ .;;7 . .c .. . ..i:.

7p- e._ r ,;., . ... n ,e _ . . , .;g i +p. ;g p .. . . .c., :w%,g4g;3;r .t. ,a
;

g, : W:c ' nd :!,enne!': , c':ng .

TF c -- e- !*el-r44hmalH4*n: c: ndi! en the- ' '~ni

i
f f ...! D ,I' . s ..f.. e ..

{6:_ g._

iJ.{ 7 I , ' N 1 hg 7 } , : .IIe alg ., . . I l ~ .;l,C --
,

. - * r

,

i

TF c ! c. ' NFm,1:r '; p! ' ,c- -':'
:hr - ' ' - ' - ,

Add!!! crc' Lceding: fer-ASME C!a:: 1, 2, 3 Suppcits

(*md !h x .-!p: --
.

t

- e
'

s 5

SWF ':|1 :;gh' : u ' '---

(Effw: ::f ' ,,:': - > * ' ,.ppc ' ' ' , up;n -:;
i

|

210.79 6
W Westinghouse
-



.

.

NRC REQUEST FOR ADDITIONAL INFORMATION

Table 3.9-5

Minimum Design Loading Combinations for
ASME Class 1,2. 3(excluding piping) and CS Systems and Components

Condition Design I,oading Cornhinations

Design P + DW + XL

lesel A Service P.\1 AX ' + DW + XL

Lesel B Sersice P.\1AX + DW + RVC + XL
PNI AX + DW + RVOSII) + XL
PNI AX + DW + RVOTI7I + XL
f%X + DW 4 si(Vf7) = v!
P.\1 AX + DW + DU + XL
PN1 AX + DW + FV + XL
P.\1 AX + DW + FP' 5 'E + ESM' + XL(9)

lesel r Service PNI AX + DW + DE + XL
PN1 AX + DW + ' P( ''SSE + SSES) + XLOO)

Lesel D Sersiceb PNI AX + DW + MSSE + SSES+ + XL
PN1 AX + DW + SRSS (SSE + SSES + RVC)(2) + XL
PMAhnu' . FPS 510T ccFc > cR V ) = N L,

PN1 AX + DW + DF + XL
P.\1 AX + DW + SRSS (SSE + SSES + DRPB 14F)(2h5) + XL

PN1 AX + DW + RVOS + F.RERSSE + SSES+g XL
PN1 AX + DW + SRSS (SSE + SSES + RVOT) + XL

See following page for notes.

210.79-7
W westingh00SB
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.%tes for Table 3.9-5

1. The s alues of PNI AN in the load combinations may be ditterent for different lesels of sersice conditions as
prosided in the design transients. For earthquake loadings PM AX is equal to normal operatmg pressure at
IW4 pow er.

2. 5RSS equals the square root of the sum of the squares.

3. Design mechanical loads, such as the nozzle reactions associated Aith thermal expansion of piping sy stems,
shall be combined with other loads in the loading combination e .pressions.

4. Appropriate loads due to statie dia. placements of the steel containmen; .,sel anu b..ilding settlement should
be added to the loading combinations expressions for ASME Code. Section lil. Class 2 ,d 3 sy stems,

5. AM11hle-44*e-41! C! - ! n! C'^ CE , :aiw.enw+c ;' :g::cJ : Se ! r. ' !1- .er- ': U+ -W
sid.4wlinmnl4nwwwwlwe@l%c , !o :.4%4m:: , h!c : ;4 ecer+tme'

t
DitPB is design basis pipe break and includes LOCA and non-l.OCA esents

6. In combining earthquake loads and consequent plant transients, the timing and causal relationships that exist
between DU. DE. DF. SSE. RVOS RVOT. RVC FV. and MW XL. are considered for determination of
the appropriate load combinations.

7. The pressurizer safety salve discharge is a tesel C service condition.

8. Either of these two loading combinations may be used.

9 For components thrA behave as anchors to the piping system. such as equipment nozzles. E and ES are
combined by absolute sum. For other components, such as valves. E and ES are combine 41 by SRSS method.

10. For components that behave as anchors to the piping system, such as equipment nozzles. SSE and SSES are
combined by absolute sum. For other components such as valves, SSE and SSES are combined by SRSS
method.

210.79-8
W Westinghouse
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Table 3.9-6

Minimum-Design 4oading-Combinations-f or-
ASMEClass-4-Piping
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Phi AX 4 DW t iiVO5 Dil Tij, iMM
t hi AX 4 DW t siiVW
FMAh4m ' im
PMax - sm sv
PM A X + D"' RYOT

twcl t scn ice 13 TAN 4 i) W + iiii it W

twetirNmtcW 13tnX- r--t>% + alMTShi iiVC i Ti'W4

t%i AX + i7W + DF 55i;5W
pg4wg u_ c ru e a c t c oq
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Phi AX + DW + 33ii5 (55E 4 Di- i
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i
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Minimum-DesigrRoading-Gombinationefor
ASME-Class-2--and,3-Piping
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Table 3.4-8

Minimurn Design Loading Combinations for
I2ISupports for ASME Class 1,2,3 Piping and Components

Condition Design Loading Combinations

Design DW

Irvel A Senice DW + TH

inel B Service DW + TH + EMERYC - SWE) RVC
DW + TH + ERE9 R VOT kW444RVO145)
DW + TH +-6RWIM ' - "B DU

mT)EDW + Tit + 5RSSTS!t & 4
DW + TH + RVOS(5)
DW + FV

Level C Service DW + TH + DEWtSSL11 14F EWFt4

inel D Senice DW + TH + ERE4SSE + SSES + SWE+ (6)
DW + TH + SRSS(Il (ME S CEC RVC + (SSE + SSES + SWE))(6)'

DW + TH + SRSS (SSF - c c56.- R V OT + (SSE + SSES + SWE)/6)
DW + TH + RVOS + ERE4SSE + SSES + SWE4(6)
DW + TH +-kRM-4 DF + s n tDW
IW . T+44R e t <cce 1 cerc 1 cp
DW + TH + SRSS (SEF - Ects = 91414 DBPB + (SSE + SSES + SWE))(3K6)

Hydrostatic Test HTDW

Notes:
1. SRSS - square root of the sum of the squares |
2. Appropriate loads due to statie displacement of the steel containment vessel and building settlement should be '

added to the loading combinations expressions for Class 2 and 3 systems.
3. C-1., I . mq*mmt-*yq=* n :'r g -J fo- th: nJi: ' m "" rpr ': iting p;p; a;>4me

DBPB is design basis pipe break and includes LOCA and non-LOCA events
N4F +t t PPtn '' ci-t '* ' ^ " * ' m : ' ' " ' ' : pr- ':i'pe f::ih:- nl ' 'h -

.;u . nnL *

(4 4WmW4) nd r;n - 1"ipt
54. In combining earthquake loads and consequential plant transients, the timing of the loads is appropriately

considered.
65. The pressurizer safety vahe discharge is a Level C Service condition.
6. Combine SSE, SSES, and SWE by absolute sum method. SWE is self weight excitation, the effect of the

acceleration of the support mass caused by building filtered loads such as SSE)

210 mW Westinghouse
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Table 3.4-6

Load Combinations and Stress Lite,its for

ASME Class 1 Piping

Equation
C ondition 1,oads(13) (NH3650) Stros 1.imit

Design P + DW + DML 9 1.5 Sm

levri B PM AX(I) + DW + DU 9 1.8 Sm, 1. 5 S).

PM AX. TNU. E. ES. RVC, 10 3.0 S"
RVOS(2),DU FV, 11.14 CUF = $.0
RVO142X9x20)

i

TNU 12 3.0 Sm

PMAX + DW + DU 13 3.0 Sm
PMAX + DW + RVOS 13 3.0 Sm

DW + TNU + RVOS(16) 15 3125 CAb y/36(I4)S

DW + TNU + DU(16) 16 6250 CA S Mb y/36 ]

Level C PM AX + DW + DENR 4 2.25 SmI8Sy

PMAX + DW + DER 9 3.15 S ' '

m

TE + SCVE Note (3) Note (3)

PM AX + DW + TF + SCVE
+ DE(IN 17 FLC(15) j

l

210.79-12
W Westingh00se
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Table 3.9-6 (ContinuedJ

Load Combinations and Stress Limits for
ASME Class 1 Piping

Equation
Condition Loads (I3) (Nil 3650) Stress Limit

level D(8I PM AX + DW + DFN R 9 3.0 S,y. 2.0 S ,y

PMAX + DW + SRSS(9)(SSE 9 4.5
+ NRDL)l6) S (4)'(3)'(l9)'(7)

ni

PM AX + DW + RVOS + 9
3.0 Sm. 2.0 S)

SSE(6)

PMAX + DW + SRSSf9) 9 4.5
(SSE(12) + DBPBNR) S ' ' '

m

PM AX(5) + DW + DFR 9 4.5 S (4}'(3)'fto
ni

PM AX(5) + DW + SRSS 9 4.5 S (4)-(3 M l9)
(SSE(12) + DBPER)

PMAX(5) + DW + SRSS 9 4.5 S (3),(4).(14)
m

(SSE(I2) + RDL)(6)

SSES CUM /21 6.0 S2 RAM m

SSES FAM' AM( I) 1.0 Sm

TF + SCVF Note (3) Note (3 )

TNil + SSES C D (M t + 6.0 SgO m
M2)/21(17)

210.m-13W Westinghouse
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Table 3.9-6 (Continued)

Load Combinations and Stress Limits for
ASME Class 1 Piping

Equation
Condition LoaddI3) (NB3650) Stress 1 imit

i n el Dl8) PM AX + DW + TF + SCVF 17 Fl.C( 15)
+ DIA 16)

PMAX + DW + TF + SCVF 17 FLC
+ RVOS + SSE(6)(16)

PM AX + DW + TF + SCVF 17 FLC
+ SRSS (SSE + DL)(6)(16)

PMAX + DW + TF + SCVF 17 FLC
+ SRSS (SSE + DBPB)(l")

210.79-14
3 Westinghouse
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Notes to Table 3.4-6

(1) 'ihe values of PMAX in the load combinations may be different for dif ferent levels of service conditions.
For earthquake loading PM AX is equal to normal operating pressure at 100% power.

(2) Pressurizer safety valve diuharge is classified as a level C event.

(3) See Table 3.9-1I for functional capability requirements.

/21 s 0.5 Sm where B;. Do. I, and S(4) Sustained stress due to deadweight is limited by H DoMD\V 'e3 m
per ASME lil; if sustained stress limit is not met, replace 4.5 S with 3.0 Sm 2.0 S . or replace 3.15 Sm y m
with 2.25 Sm I 8 S . as applicable. Materials are selected from Table 2A, ASME II. Part D P-Nos. Iy
through 9.

(5) PM AX shall not exceed 1.1 times the Design Pressure.

(6) The timing and causal relationships between SSE and RVOS. NRDL, and RDL are considered to determine
if a load combination is required.

(7) Sustained stress due to algebraic sum of deadacight and DBPBNR, or deadweight and NRDI. is limited by
/21 s 1.0 Sm; if sustained stress limit is not met, replace 4.5 S with 3.0 Sm, 2.0 SB;DoMD\V m y

(8) Alternatively, the limits of Appendix F of ASME 111 may be used.

(9) Square root sum of the squares (SRSS) combination is used for ES E, and other transient loads.

RAM s range f resultant moment for SSES,iC . Do, I based on ASME 111. M(10) 3

gy s amplitude of axial force for SSES; Ay s nominal pipe metal area.i i(1l) F

(12) SSE stresses are based on linear clastic response spectra analysis with 15% broadening. 5 % damping, and
0.3g peak ground acceleration when the 4.5 S limit is used.rn

(13) See Table 3.0-16 for description of loads.

(14) C, A S based on ASME III.b y

(15) FI.C = [11250 Ab - (x/169 D 2P ] C S /36, where A * U ' Pfd, C S are based on ASME III.fd y b f yr

(16) The timing and caual relationships among TNU RVOS RVC . DL. DU, DE, DF. FV, RVOT, TE, TF,
SCVE. and SCVF are considered to determine appropriate load combinations.

W Westinghouse
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Notes to Table 3.9-6 (Continued)

(17; Where; Ml is range of moments for TNU. M2 is one half the range of SSES moments,
StI + N12 is larger of AlI plus one half the range of SSES, or full range of SSES

(18) Alternatisely, inelastic dynamic analysis may be performed with 70% of the limits in Note 19.

(19; Alternatively, inelastic dynamic analysis, including incremental ratcheting, may be performed with the
following limits:

(a) effectise ratchet strain averaged through the wall thickness due to simultaneous ef fects of pressure,
gravity thermal expansion ranges, anchor motion ranges, and reversing dy namic loading ranges shall
not exceed 5"r .

(b) ef fective local peak cyclic single-amplitude strain egg, due to the application of the applied loading
ranges considered in (a) above shall not exceed:

l/')eAN iSalo / (EN
-

,

where:

al0 ASME Code, Appendit I, value from the applicable fatigue curve at 10 cyclesS =

Young's hiodulusE =

Number of cycles of reversing dynamic, not less than 10N =

(20) The earthtjuake loads are assumed to occur at normal 100 percent power operation for the purposes of
determining the total moment ranges.

!

l

|

|

|

1
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Table 3.9-7

Load Combinations and Stress Limits for
ASME Class 2,3 Piping

Equation
Condition Loads (3) (NC/ND3650) Strm I.imit

Design P + DW + DML 8 1.5 Sh

level A/II PMAXII) + DW + DU 9 1.8 S ,, 1.5 Sj y

PM AX + DW + TNU + 11 Sh+SA
SCVNU(4)

11uilding Settlement 10a 3.0 SC

DW + TNU + RVOS(4) 12 3125 CA
b)S /36000y

DW + TNU + DU(4) 13 6250 CA
S t36000 )y

I n ci C Same as Class ! - Table 3.9-6,
with S rep aced by Shlm

i n el D TNU + SSES i (Mi + M2)/Z(2) 3.0 Sh

Same as Class 1 - Table 3.4-6,

with S replaced by Shm

3 WB5tingh0US8
'
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Notes for Table 3.4-7

(1) The values of PM AX in the load combinations may be different for different levels of service conditions.
l7or earthquake loading PM AX is equal to normal operating pressure at 100% power.

(2) Where: Mi is range of moments for TNU M2 is one half the rance of SSES moments,
MI + M2 is larger of Mi plus one half the range of SSES or full sange of SSES

(3) See Table 3.4-16 for description of loads.

(4) The timing and causal relationships among TNU. RVOS, DU, and SCVNU are considered to determine
appropriate load combinations.

(5) C. A S based on ASMii 111.b y

.

210.79-18
W Westinghouse
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Table 3.9-16

Loadings for ASME Class 1,2, and 3 Piping

1,oad Description

l' Internal Design Pressure

DW Deadw eight

DMI. Design Mechanical loads (other than DW) This includes RVOS loads that are
Service Level A or B.

PMAX Peak Pressure

DU Dynamic Transient event associated with Lesel B (upset) service condition
including RVC RVOT, and FV.

RVC Helief/ safety Vahe - Closed System - Transient

RVOS Reliefesafety Vahe - Open System - Sustained load

FV Fast Valve Closure

RVOT Reliefisafety Vahe - Open System - Transient

TNU Sersice irsel A and B (Normal and (1pset, plant condition thermal loads; including
thermal stratification and thermal cycling

TF Plant I aulted Condition Thermal Loads Sersite Lesel D

E Earthquake smaller than SSE - inertia portion - equal to 1/3 times SSE

SSE Safe shutdown Earthquake - inertia portion

ES Earthquake smaller than SSE - anchor motion - equal to 1/3 times SSES

TE Plant Emergency Condition Thermal Loads Service Level C

SSES Safe shutdown earthquake - anchor motion

210.79-20
W Westinghouse
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Table 3.0-16 (Continued)

Loadings for ASME Class 1,2, and 3 Piping

Load Description

DE Dynamic Transient Event associated with level C (Emergency) service condition
including RVC, RVOT, and FV.

DENR Dynamic Transient Event associated with level C (Emergency) service condition -
Non reversing dynamic load or reversing dynamic load in combination with
nonteversing dy namic load

DFR Dynamic Transient Event associated with lxtel C (Emergency) Service condition -
Reversing dynamic load

DF Dynamic Transient Event associated with level D (Faulted) service condition
including RVC, RVOT, and FV.

DFNR Dynamic Transient Event associated with (2 vel D (Faulted) sersice condition -
Nonreversing dynamic load or reversing dynamic load in combination with
nonreversing dynamic load

DFR Dynamic Transient Event associated with level D (Faulted) service condition -
Reversing dynamic load

DL Dynamic lead

NRDL Nonreversing Dynamie Loads are those loads which do not cycle about a mean
value and include the initial thrust force due to sudden opening or closure of valses
and waterhammer resulting from entrapped water in two phase flow systems.
Examples are RVOT. and RVC.

DBPB Design Basis Pipe Break

DHPBNR Design Basis Pipe Break - Nonresersing Dynamic load or reversing dynamic loads
in combination with nonreversing dynamic load, includes jet loads and thrust loads
at the break location

Dl!PRR Design Basis Pipe Break - Reversing dynamic load, includes transient motions at
terminal ends.

210.79-21
W Westinghouse
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Table 3.9-16 (Continued)

Loadings for ASME Class 1,2, and 3 Piping

1.oad Description

RDL Resersing Dynamic Loads are those loads which eyele about a mean value and
include building filtered loads, earthquake. and reflected waves in a piping sptem
due to flow transients from sudden opening or closure of valves. A reversing load
shall be treated as nonreversing when either of the following are met:

(a) frequency ratio of the dynamic dnminant load driving frequency to the
lowest piping system natural frequency is less than 0.5

(b) number of reversing dynamic load cycles, exclusive of earthquake, exceeds
20

Examples are RVOT. and RVC.

SCV Nt1 Static displacement of steel containment vessel - normal and upset conditions

SCVE Static displacement of steel containment vessel - emergency condition

SCVF Static displacement of steel containment vessel - faulted condition

210.79 22
W Westinghouse
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Table 3.9-11

Piping Functional CapabilityI -ASME
Class 1,2, and 3I

Wall thickness: Do/t s 50, where Do t are per ASME Ill

External Pressure: P 5Eexternal internal

B D M/21 s 0.25 S , w here 11, D , I, S , perSteady-State Stress:
ASM E 111

~y 3 o '37o

M = Steady state resultant moment

WPM AX + DW + DER Equation 9 s 3.0 Sm 2.0 Sy

TE + SCVE Equation loa (NC3653.2) s 3.0 Sc

PM AX + DW + Di R Equation 9 s 3.0 Sm. 2.0 S (I)y

PM AX + DW + SRSS (SSE + I)BPBR)(3) Equation 9 s 3.0 Sm. 2.0 S ll)
y

PM AX + DW + SRSS (SSE + DBPBNR)(3) Equation 9 s 3.0 Sm 2.0 S (l)y

PMAX + DW + SRSS (SSE + RDL)(3) Equation 9 s 3.0 Sm, 2.0 S (I) |
y

PMAX + DW + SRSS (SSE + NRDL)(3) Equation 9 s 3.0 Sm,2.0S/l)y

Tl; + SCVI: Equation 10a (NC 3653.2) s 3.0 Sc
|

|

i

|
|

210.m 23
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Notes for Table 3.9-11

(1) in addition, the response stress for frequencies f:; 2 cps must not be greater than 1.0 S .y

(2) Applicable to level C or level D plant events for w hich the piping system must maintain an adequate fluid
flow path.

(3) SRSS - square root of the sum of the squares

.

210.79-24
W Westinghouse
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Resise the first paragraph of Subsection 3.7.1.3 as follows:

Energy dissipation within a structural sy stem is represented by equivalent siscous Jampers in the mathematical
model. The damping coefficients used are based on the material, load conditions. and ty pe of construction used
in the structural sy stem. The safe shutdow n earthquake damping salues used in the dy namie anal) sis are presented
in Table 3.7.1-1. The damping s alees are based on Regulatory Guide 1.61. ASCE Standard 4-8h tReference 3),
and ASMH4.d+C; N 144--+Refen 4) 5 percent damping for piping. except for the damping salues of the
prunary coolant loop piping, w hich is based on Reference 22. and conduits, cable trays and their related supports.

Revise Subsection 3.7.3.15 as follows:

3.7.3.15 Analysis Procedure for Damping

Damping salues used in the seismic analy ses of subsy stems are presented in Subsection 3.7.1.3. I or
subs) stems that are composed of dif ferent material ty pes, the composite modal damping approach with either the
weighted mass or stif fness method is used to determine the composite modal damping value. Alternately. the
minimum damping value may be used for these sy stems. Piping sy stems analyzed by the response spectra method,
including coupled equipment, and s alses. can be esaluated with Ca!r C - N 444 5 percent damping. When piping
systems and non-simple module steel frames (subsection 3 7.3.8.3) are in a single coupled model, composite
damping, as described in subsection 3.7.1.3 is used.

Resise the first paragraph of Subsection 3.7.3.2 as follows:

Seismic Category i structures, sy stems, and components are evaluated for one occurrence of the safe shutdow n
carthquake (SSE). In addition, subsystems sensitive to f atigue are evaluated for cyclic motion due to earthquakes
smaller than the safe shutdow n earthquake. Using analy sis methods, these effects are considered by inclusion of
seismic events with an amplitude not less than one-third of the SSE amplitude. The number of cycles is calculated
based on IEEE-344-1987 (Reference 21) to proside the equisalent fatigue damage of two SSE esents with 10 high-
stress cy cles per es ent. Ty pically, there are fise seismic esents with an amplitude equal to one-third of the SSE
response. Each esent has 63 high-stress cycles. For ASME Class I piping, the fatigue esaluation is performed
based on five seismie events with an amplitude equal to one-third of the SSE response. Each event has 63 high-
stress cycles.

Resise the description of independent support motion in Subsection 3.7.3.9 as follow s:

Independent Support Motion - Method 11 - When there are more than one supporting structure, the independent
support motion (ISM) method for seismic response spectra may be used.

Each support point is considered to be in a random- phase relationship to the other supports. The displacement
response in the modal coordinate, equation (1), then becomes:

l
N '

|
Q '| @ 13 dg} } C)1

Ja1

|

' ''S*w wesungnouse

|

|

|

I

1
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A support group is defined by supports that have the same time-history input. This usually means all supports
located on the same floor f or portions of a floor) of a structure. -T14hwat *; - ' . fn ;4ph:; -4 t h; ''

**re-*naly#eJ+ith4heeM-*w4hoebere-L ***M9 f "*4**yn-th= ! 2 : !,-elian w4n-enel-2-t**ve'M"W*II*f00t
4gat *g,

Resise Table 3.7.1-1 as follow s:

.

|

210.79-26
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Table 3.7.1-1

Safe Shutdown Earthquake Damping Values

Welded aluminum structures (9 ) 4

Welded and friction-bolted steel structures and equipment (G ) 4

llearing bolted structures and equipment ('") 7

Prestressed concrete structures ( G ) 5

Reinforced concrete structures ( G) 7

hk+w p :~'- :!aap!'?-; i er

A E M F r =!r e m e F i!4
Piping systems (for response spectra analysis) ME C=de C; - N !!!5

l'iping systems (alternatise for time history analysis)
less than or equal to 12-inch diameter (4) 2

Greater than 12-inch diameter ('7c) 3

Primary coolant ioop (%) . .4. . . . . . . . . . . .

i uel assemblies ( % ) 20

control rod drive mechanisms (4 ) . 5

Cable trays & related supports (%) 20
(see l'igure 3.7.1-13)

Conduits & related supports (4) 7

ilV AC ductwork (4) 7

Cabinets and panels for electrical equipment (G ) 5

liquipment such as welded instrument racks and tanks (4) 3

210.79-27
e[ W85tingh0USB
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Response Revision 1

Question 220.17

The bearing stress of 33.6 ksf due to the dead load, lise load, and safe shutdown earthquake described in Section
3 8.5.5.1 of the SSAR should be included in Table 2.0-1 as the minimum dy namic soil bearing capacity. Modify
the table or proside justi6 cation for not doing so.

Response:

The bearing stress of 33.6 ksf due to the dead load, lite load, and safe shutdown earthquake described in Section
3.8.5 5.1 of the SSAR is the result of the analysis performed for design of the basemat. The analysis used a
consen ative approach to bound the range of potential sites. This is described in Subsection 3.8.5.4. where it is
stated:

" Safe stutdown earthquake loads for the sof t rock case, in combination with the properties of sof t-to-medium
soft soil, are used in the anal) sis since the soft rock case produces higher applied seismic forces to the structure
than the sof t to medium soft soil case. Hence, the approach is conservative.'

The esaluation of the soils and design of soil improsement, if required, is part of the Combined Licence application
and is site-speciGc. It is consenatise to use the reactwns calculated from the analyses of the base mat. How ever.
this is unduly consenative for certain sites. It is sufficient to demonstrate that the bearing reactions for the site-
specific soils and SSE are acceptable based on site-speciGe anal)ses. As a result, the maximum bearing reaction is
not included as the minimum dy namic soil bearing capacity in Table 2.0-1.

The AP600 interfaces for standard design. Table 1.8-1. Item number 2.13. states that the beating capacity of
foundation materials is a site-.pecine item to be qualified by the Combined License applicant. As stated in the
second paragraph of Section 2.5 the Combined License applicant must demonstrate that the proposed site " .can
support the foundation mat of the AP600 under all speci6ed site conditions. There is no potential for liquefaction
at the plant site due to a safe shutdown earthquake " Furthermore, the last paragraph of Section 2.5 prosides that
" Hearing loads during seismic conditions for the generic plant are the base reactions from the seismic analyses
described in Subsection 3.7.2. The Combined License applicant may either use these loads to demonstrate soil
buring acceptability or may perform site-specific seismic analy ses to develop bearing loads applicable to his site
and seismic conditions." Finally, the last sentence of Section 3.8.5.5.1 repeats the requirement of "the Combined
License applicant will address the interface capability of the soil to support the applied foundation loads."

.

The soil bearing parameter in Table 2.0-1 will be modified to show that the Combined License applicant must
address the dy namic capability of the soil to support the applied foundation loads. In adJition . the last paragraph
of Section 2.5 will be revised to reference! accentuate the combined static and dynamic foundation stress.

OmmW Westinghause
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Response Revision 1

SSAR Revision: (Revision 1)

Note - ne revision shown is to Resision I of the SSAR. The original response to RAI 220.17 added the
information on bearing strength.

He site interface for soils in Table 2.0-1 will be revised as follows:

Soil
llearing Strength Soils must support the APMX) under all-specified

conditions, including loads induced by the safe
shutdown earthquake. The : m ge a*4ie-l**sy

g pgn ; _i_ . grvy3 g q.3 .
__r.i.. an.

64r4he-maximum static bearing reaction at a corner
is 12000 44KC pounds square foot

Shear Wase Velocity Greater than or equal to 1(XX) ft sec/

l..iquefaction Potential None

Note - The following revision was part of the original response and incorporated into SSAR Revision I

ne last paragraph of Section 2.5 will be revised to read:

The aserage static bearing reaction of the AP600 is about IWX) pounds / square foot; the maximum bearing
reaction at a corner is 120tX) pounds / square foot. Bearing loads during seismic conditions for the generic plant are
the base reactions from the seismic analyses described in Subsection 3.7.2. The maximum bearing stress due to
the dead load, live load, and safe shutdown earthquake is presented in Subsection 3.8.5.5.1 for the worst

,

combination of site and soil conditions. The Combined License applicant may either use these loads to demonstrate
soil bearing acceptability or may perform site-specific seismic analyses to deselop bearing loads applicable to im
the site and seismic conditions.

220.17(R1)-2
W Westinghouse
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Response Revision 1

Question 220.27

Pmside the potential sourtes of a missile or sources of high pressure resulting from high-energy line break between
the steel containment and the operating floor and refueling casity walls. between the secondary shield walls and the
steel containment, and between the steel containment and the shield building (Section 3.8.2 of the SSAR).

Respnnse: (Revision 1)

l'utential sources of missiles inside the containment are discussed in SSAR Subsection 3.5.1.2. Criteria are defined
to determine if certain rotating equipment or high energy sy stems could result in credible missiles. When the
equipment is procured and detail design information is available, the equipment will be resiew ed against the criter;a
defined in SSAR Subsection 3.5.1.2. If missiles are determined to be credible, an evaluation w ill be perfor ._J to
confirm that such missiles do not jeopardize safe shutdown.

High ent;gy piping is identified in SSAR Appendix 31i. These figures show the containment boundary.
Subcompartments are designed for the pressure and temperature effects calculated for the postulated pipe breaks as
described in SSAR Subsection 3.6.1.2.1. Table 220.27-1 lists the high energy piping (greater than I inch nominal
diameter) inside each compartment within the enntainment, showing the nominal size of each line along with the
terminal end break locat;ons. High stress intermediate break locations, if any, are also evaluated for subcompartment
pressure and temperature effects. See revision to Subsection 3.6.1.2.1 in response to RAI 210.76 for break location
definition. 'lhe subcompartments are identified using the room numbers and room names given on SSAR non-
proprietary I'igures 1.2-4 through thm-1.2-10 as supplemented by Table 220.27-2. There is no high energy piping
that can pressurize the annulus between the containment sessel and the shield building. Guard pipes are provided
for the mainsteam, feedwater and steam generator blowdow n containment penetrations passing through the annulus
as show n in SSAR Figures 3.M.2-4. The CVS makeup piping is classified as high energy due to its design pressure
but does not cause pressurization because it is at ambient temperature.

SSAR Revision: NONil

20.2maW Westinghouse
-
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Response Revision 1

TAIII.E 220.27-1
AI'600 SUllCO.\lPART.\lENTS AND l'OSTUlATED PIPE RUI"fCRES
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Response Revision 1
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Response Revision 1

Compartm: nt I ines Qualified to LBB Lines Not Qualified to LBB

N an,e Room Terminal End Tsal l'M
Number Dewription Break location Description

Break LocationIkeluded liy LBB

i1201 22" Cold I eg (RCS) RC pump nozzles
(2)

Steam
12" F urth Stage ADS Hot leg nozzlegenerator

Uompart- (RCS)

"# "I I 4" Pressuriter spray Cold leg nozzles
(RCS) '(2)

11301 31" Hot leg (RCS) SG nottle 3" Purification (CVS) 3" by 10" PRHR
branch

18" Surge 1.ine (RCS) Hot leg nozzle

12" & 10" Fourth stage Valves: V014A/C
ADS (RCS)

10" PRHR return IRCS) SG nozzle

4" Pzr Spray (RCS) None

11401 16" Fealwater (SGS) None 4"SG Blowdown 21/2" SG noz-
(SGS) zie

10" PRHR Supply (PXS) None 2" SG Drain (SGS) 21/2" SG noz-
ile, 4"x2" Tee

4" Pzr Spray (RCS) None
,

i1501 I ti" feedwater (SGS) None

11601 16" l'eedwater (SGS) SG nozzle

i1701 2" SG Wet layup SG nor.zle

(SGS)
,

1

:

|

W Westinghause
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Response Revision 1

Compartment I ines Qualified to LBB Lines Not Qualified to LBB

Name Room Terminal End
. Terminal End

Number Description Break location Dese n.ption
B d Lomion )

Excluded by 1.BB 4

Steam i1202 22" Cold Irg (RCS) RC pump nozzles
generator (2) |
c o mp.irt-

ment 2 12" F urth stage ADS Hot leg nozzle

(RCS) !

|20".12" Nonnal RHR Hot leg nonle. 1

(RCS/RNS) 20"x12" Reducer
1

11302 31" Hot Leg (RCS) SG nozzle

|12" & 10" Fourth stage Valves: V014 B 'D
|

ADS (RCS) '

8" Cold leg to CMT Cold leg nozzles

t RCS) (2)

16" Feedwater (SGS) None 4" SG Ulowdown 21/2" SG noz- 1

II402 (SGS) ile l

8" Cold leg to CMT None 2* SG drain (SGS) 21/2" SG noz. |

(RCS) zie. 4"x2" Tee l

11502 16" Feedwater (SGS) None I

|
.

I1602 16" Feedwater (SGS) SG nozzle |

11702 2" SG Wet Layup SG nozzle

(SGS)

Reac tor i1205 3I" Hot leg (RCS) Reactor vessel
sessel noz. nozzles (2)
ile area

-

22 aid Leg (RCS) Reactor vessel

nor.zles (4)

8" Direct Vessel Injection Reactor sessel

(RCS) nozzJes (2)

W Westinghouse
'
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Response Revision 1

Compartment 1 ines QualiGed to I.BB 1.ines Not QualiGed in I.BB

Name Roorn Terminal End
. Terminal End

Number Description Break location Desen.ption gg ;

Excluded by LRB

PXS Vahe i1206 8" Accumulator injection Accumulator 2" CMT drain PXS) 2" by 8" Branch
and accu- (PXS) nozzle & Vahe- V012A
mulator

8" Direct Vessel injection Nonetwm A
(RCS)

;;" ''MT Injection (PXS) C M T no ule 2" Accumulator drain 2" by 8" Branch
(PXS) 1 Vahe - VO26

6" line from Normal RHR A
(RNS)

Valve: V0l? A

6" line from IRWST Valves: V125A &
(PXS) V123A

PXS Vahe 11007 6" line from Normal RHR Valve: V017B 2" CMT drain (PXS) 2" by 8" Branch
Room B PXS (RNS) & Valve - V012

B
8" Direct Vessel Injection None

(RCS)

6" line from IRWST Vahes: V125H &
(PXS) V123B

Accum. I1207 8" Accumulator injection Accumulator noz- 2" Accumulator drain 2" by 8" Branch
Room B ACCUM ( PXS) zie (PXS) & Valve - V026

B

8" CMT Injection (PXS) CMT nozzle

SG Cmpt 11:04 8" Direct Vessel Injection None 3" Line from Regen Anchor at wall
Vertical (RCS) HX to SG 01 (CVS)
Access

3" Purification fnini Anchor at wallTunnel
Cold Leg to Regen.
HX (CVS)

RNS vahe 11208 12"/|0" Normal RHR Vahes: V001 A/B
room (RNS)

l
220.27(R1) 6r
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Response Revision 1

Compartment 1 ines Qualified to LBB Lines Not Qualified to I.BB

Name Room Terminal End
. Terminal End

Number Description Break Location Desenption gg ;

Excluded by LBB

Pressuriur i1303 18" Surge line (RCS) Pressurizer nonle 3" Purification (CVS) None

Compart- (in't 1303 & 11403)
ment

10" Passise RHR return PRHR HX nozzle 2" Aux Spray (CVS) None

(PXS)
4" SG Blowdown None

(SGS)

11403 18" Surge line (RCS) Pzr nozzle 3" Purification (CVS) None

10" Passive RHR supply PRHR HX nozzle 2" Aux Spray (CVS) None

(PXS)

11403 4" Pzr spray line (RCS) None 2" Aux spray (CVSJ 4"x2" Tee
Vals e ----

Room 3" Puritication (CVS) None

14" ADS tRCS) Pzr nozzles (2)

11503 4" Pzr spray line (RCS) Pzr nozzle

10" PRHR supply (PXS) None i

1

11603 14", 8" & 4" ADS (RCS) Valves. VolI A, |

V012A & V013A,

14"x8" Reducer
(2),14"x4" Reduc-
er

6" Pzr safety (RCS) Valves: V005A/B,
14"x6" Tee (2)

i1703 14", 8" & 4" ADS (RCS) Valves: VollB.
V012B & V013B,
14"x8" Reducer
(2),14"x4" Reduc-
er

W Westinghouse
'
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Response Revision 1

Compartment Lines QualiGed to LilB Lines Not QualiGed to LBB

Name Room Terminal End -

"""#' "
Number Description Break Location Description

U"" I' '"' "
Excluded by LBB

Mainte- 11300 32" Main Steam (SGS) None 3" make-up (CVS) Anchor at Con-
nance Floor tainment pene-
(lower 16" Feedwater (SGS) tration
Compart. None

" *"' I
10" Passive RHR (PXS) PRHR HX nozzJes 2" SG Wet Layup Valves:

(2) (SGS) VOS3 A/ B

8" CMT Piping CMT noules (2) 2" line to degasifier Valve: V045
(CVS)

4" SG Blowdown Anchors (2) at
(SGS) Containment

penetration

Operating 11500 32" Main Steam (SGS) SG nouJes (2)
Deck

(Upper
Compart. 10"PRHR Supply (PXS) None

ment)

220.27(R1) 8
W Westinghouse
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Compartment Lines Qualified to LBB 1.ines Not Qualified to LHB

Name Room Terminal End
Terminal End

Number Description Break location Description
Bd imionEuluded by LHB

CVS room 11209 3* Purification from Regen HX naz-
anchor to Regen HX zie

(CVS)

3" return, aux spray, Regen HX nor-
RNS pump suction zie

(CVS)
Valves: V080 &
V079

3' letdown from Regen HX &
Regen HX to Letdown letdown HX
HX (CVS) noiries,

3" letdown from let- letdown HX
down HX to demins nozzle & demin
(CVS) nozzles (5)

Vah es: V017-
A/B & Vol3Alll

2" spent resin lines Mixed bed
(CVS) demin nozzles

(O cation bed
demin nozzles (2)

Valves: V015A,
V0l5B, V032

3" & 2" piping from Demin nozzles
demins to filters (2), cation bed

(CVS) demin nozzles
(3), litter noz-
zies (2)

Valves: V033,
V031, V022A &
V022B

220.27(R1)-9
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Compart ment Lines Qualined to LBB Lines Not QualiGed to LRB

Name Room Terminal End .,l.ernuna End
Number Description Break Location Description " '#" #^'' "

Excluded by 1 BB

CVS room 3" & 2" piping frorn Regen HX noz-
(continued) Otters to Regen HX zie, filter noz-

(CVS) zles (2)
Valve; VO44

CVS room 11:09 3" Makeup (CVS) None
pipe tunnel Pipe

3" NriGcation frorn AnchorTunnel
Anchor to Regen HX

3" Return from Regen Anc hor

HX to anchor (C VS)

Reactor 1i104 None None None None
coolant
drain tank
room

I m er 11105 None None None None
Reactor
vessel casi-
ty

!

|
|
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Re ponse Revision 1

TABLE 220.27-2

AP600 SUBCONIPARTMENTS INSIDE CONTAINMENT

ROON1 # DESCRil'T10N i30TTON1ELEV. TOP El.EV.

Ii104 RCDT Room 66 '-6 " 81 '-0 "

11105 LOWER RV CAVITY 66 * -6 " 48'
11205 UPPER RV CAVITY 98' 107'-2"
11201 SG CMFf I 83' 104'-7"
11202 SG ChiPT 2 83' 104'-7"
11204 SG CMP VERT ACCESS TUNNEL 83' 107'-2"
11206 PXS VALVE Room A 87'6" 105'-2"
11300 MAINTENANCE FLOOR 107'-2" 135'-3"
i1301 SG CMi'T I 104*-7" I i 3'-9"
1I302 SG CMIrf 2 104*-7" 1 I 3*-9"

|1401 SG CN1FTI I I 3 '-9" 135'-3"
I1402 SG CMPT 2 113'-9" 135'-3"
11501 SG Chil'T I 135'-3" 149'-7"
11502 SG CMi'T 2 135'-3" 149'-7"
|1601 SG CMFr i 149'-7" 162'- ! "
11602 SG CMI'r 2 149'-7" 162'-1"
11701 SG CMPT I 162"-l" --

11702 SG CMI'f 2 162'-1" --

11500 OPERATING DECK 135'-3" 256'-2 3.'8"
1IJ03 PZR LOWER CMi'r 107'-2" 118'-6"
11403 PZR CMPT 118*-6" 135'-3"
ll403-VAL RM PZR CMirr VALVE Room 118'-6" 135'-3"
11503 PZR UPPER CMirr 135'-3" 160'-6"
11603 PSADS LOWER TIER 160'-6" 169'-0"
i1703 PSADS UPPER TIER 169'-0" --

11207-ACCUM ACCUM Room B 87'-6" 105'-2" |
'

Il207 PXS PXS VALVE Room B 96 '-0 " 105'-2"
11208 RNS \'ALVE Room 94' 105'-2"
11209 CVS Room 80'-6 * 105' 2" l

11209 PlPE CVS Room PIPE TUNNEL 100*-0" 105'-2" {

!
1
4

|

l
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Response Revision 1

Question 220.83

For each seismic Category I structure, provide in the SSAR, a summary of design information using the format for
design loads'results n.s indicated in Appendix C to Section 3.8.4 of the SRP.

Response: (Revision 1)

As stated in the Standard Resiew Plan, the primary objective of the Design Report is to provide the NRC reviewer
w ith design and construction information more specific than that contained in the Safety Analy sis Report, w hich can
assist in the planning and conduct of a structucal audit. The information contained in the Design Report is a level
of detail beyond that of the SSAR.

Westinghouse will compile design summary reports using the format for loads and information indicated in Appendix
C to Section 3.8.4 of the Standard Review Plan. The design summary reports will be available to the NRC for
audit. The summary reports will be completed by July,1995 and willincorporate those changes in criteria agreed
to with the staf f prioi to issue of the draft Safety Esaluation Report as a result of the resiew of the SSAR and RAI
responses. Table 2:0.831 shows the preliminary outline for these reports. These design reports will be updated
during construction to incorporate as-procured and as-constnieted information to satisfy the ITAAC for construction
of the building structures (ITAAC Table 4.2-1. item 1).

SSAR Revision:

AdJ the following paragraph at the end of Subsections 3.8.3.4 and 3.8.4.4. l:

The structural design of the nuclear island is summarized in the following design summary reports:

* Nuclear island basemat and stability
* Auxiliary building
* Containment internal structures

Shield building*

The format and content of each of the design summasy reports follows the guidelines of Appendix C to Section
3.8.4 of the Standard Review Plan. These design uports are updated during construction to incorporate as-procured
and a.s-constructed information to3atisfy the ITAAC for construction of the building structures (ITAAC Table 4.2-1,
item 1).

:
|

|

|

|

|
|
|

|
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Response Revision 1

Table 220.83-1
Outline of Design Summary Reports

Nuclear Island liasemat Containment Internal Structures
,

* Objective e objective
Description of Nuclear Island Basemat Description of Containment internal Structures**

Goserning Codes and Regulations* Governing Codes and Regulations *

Stnictural Staterial Requirements * Structural N1aterial Requirements*

* Structural Loads and lead Combinations * Structural Loads and lead Combinations
Structural Analysis and Design of 11asemat * Structural Analysis and Design of Basemat '*

8 Oserturning and Sliding * Structural Analysis and Design of Structural
* Summary of Results N1odules

* Conclusions * Structural Analysis and Design of IRWST
Structural Analysis and Design of Floor Slabs* 1.ist of Engineering Drawings and Design *

!

Calculations * Structural Analysis and Design of Structural
* References Steel Columns ,

'* Summary of Results
* Conclusions
* List of Engineering Drawings and Design :Auxiliary lluilding

Calculations
* References* Objective ,

* Description of Auxiliary fluilding ,

* Governing Codes and Regulations '

Structural Ataterial Requirements Shield fluilding Roof*

* Structural loads and lead Combinations
'

Structural Analysis and Design of Shear Walls * Objective*

Structural Analysis and Design of Structural * Description of Shield Building Roof ,
*

ISteel Framing * Governing Codes and Regulations
* Structural Analysis and Design of Floor and * Structural Staterial Requirements

Roof Slabs * Structural leads and lead Combinations
* Structural Analysis and Design of Structural * Structural Analysis and Design of Roof

,

51odules (including containment _ air baffle. PCS tank. t

Summary of Results precast panels and roof to cylinder connection) '*

* Conclusions * Summary of Results-

* List of Engineering Drawings and Design * Conclusions
Calculations * List of Engineering Drawings and Design

* References Calculations
,

* References !

220.83(R1)-2 W Westinghouse
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Ouestion 220.92

Sec tion 3 8.2.4.2.2 of the SS AR discusses the theoretical clastie buckling pressure capacity of the AP600 using an
approach similar to that permitted in AS\1E Code Ca:e N284. The theoretical clastic buckling pressure uas
calculated to be 536 psig using BOSOR-4. A reduction factor (defined as the product of the capacity reduction
factor and the plastic reduction factor) was established as 0.385 based on the lower bound cune of test results of
20 ellipsoidal and 28 torispherical test specimens. This resulted in a predicted clastic buckling capacity of 206 psig.

I or the stif fened and unstif fened spherical shells, Figure 1512-1 in Code Case N284 provides the capacity reduction
factors for both (a) equal biaxial compression and (b) uniaxial compression. These capacity reduction factors are
determined from lower bound values of test data. The ellipsoidal head of the AP600 containment wili experience
tension in the meridional direction and compression in the hoop direction under internal pressure. Under this
conJition, the staf f belieses that it would be appropriate to use the uniaxial compression capacity reduction f actors

|
in CoJe Case N284 for the AP600. With the uniaxial compression and an unstiffened top head are length, l , ofj

1231.4 inches Or/4 x a x bh the capacity reduction factor is 0.21. The plasticity reduction factor is assumed by
the staf f to be 1.0 because of elastic buckling. Therefore, the staff believes that the reduction factor should be 0.21
10.21 x I). Ihplain w hy the reduction factor of 0.21 based on Code Case N284 is not applicable to the AP600.

Response:

The purpose of the BOSOR-4 analysis described in the SSAR is to provide an alternate approach for comparison
with the results af the BOSOR-5 non-linear analyses which sene as the basis for the estimate of containment
pressure capacity. De results of these BOSOR-4 and BOSOR-5 analyses estimated the buckling anaciti in the
knuckle region to be 206 psig and 174 psig respectisely, after applying the capacity reductior. factors.

The stresses due to internal pressure for the AP600 containment sessel are shown in SSAR Figure 3.8.2-5. There
is a small zone of circumferential compression in the knuckle region, extending over a height of about 15 feet. He
circumferential stresses in other regions and the meridional stresses are tensile. This stress state is ty pical of
ellipsoidal and totispherical heads under internal pressure. Buckling in this local region is a function of the local
meridional and circumferential radii the distribution of hoop compression along the meridional length, and the j
length user which hoop compression is present. This can be considered as a reduced are length of the shell. As I

show n in Figure 1512-1 in Code Case N284, there is a significant increase in the capacity reduction factor as the
are length of the shell is reduced. The capacity reduction factor in Code Case N-284 depends upon the parameter |
(NI) which is determined as the smaller of N1 and Nig , which are calculated using the unsupported lengths and )p
local radii in the meridional and circumferential directions respectively. It is not clear w hy the staff selected the j

are leneth of 1231.4 inches. |

|
In the BOSOR-4 analyses reported in the SSAR, the capacity reduction factors were determined from lower bound |
salues of test data, thus eliminating the need to estimate the effective parameters of the equivalent sphere. This I

analy sis of test results of 20 ellipsoidal and 28 torispherical test specimens representative of the AP600 head, w hich
resulted in the capacity reduction factor of 0.385, is considered to be an appropriate method to estimate the capacity ;

reduction factor for the AP600. It provided reasonable agreement with the BOSOR-5 snalyses which are the basis |

220.92-1 '
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|

for the estimat<> of containment pressure capacity. The capacity reduction f actor af 0.21 suggested in the R AI
appears to be based on a uniform sphere under uniaxial compression which is not applicable to the Al%00 top head.

SSAR Revision: N()Nii

|

|

1
|

l
|

|
1

!
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|

|
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Response Revision 1
~ '

Ouestion 230 9

ASCE Stanttard 4-x6. " Seismic Analysis of S.itety Related Nuclear Structures and Commentary." winch has not been
endorsed by the stall. should be snbmittett .uid docketed f or the stalt resiew f or the AP(m stanitard design (Section
1.7.1.1 ) .

Response. (Revision 1)

ASCE Standard 4 S6 is a pubhcly asailable standard published by the American Sotict) of Cisil Engineers in 1%6
li dillers f rom other codes and stand.uds only in that the NRC Stall has not completed their resiew and established
a position. Tim-NRC- 4all v.-4 spee led 4.%wnplete-h 4evie+~Hiw.44hiul.ument can-le,+pt414+adva#wol
planswThe global reference to the standard is deleted f rom the SS AR as shown below.

SSAR Revision (Revision 1)

Resise Subsec tion 1.7.2.1 as tollows:

Seismic analy ses of the outlear island are perf ormed in contorinance with (lefuidelitwiv++vkled in4S('E
S44n.1,udam4Relese#w+4atal the criteria w ithin SRP 3.7.2.

1
|

|
;

1
1
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Response Revision 2

Question 230.16

Section 3.7.2.1.2 of the SSAR states that "Certain subs) stems...are analy zed using the time histories obtained from
a series of soil-specific analy ses.'' What are these soil-specific analy ses7 Proside details of these analy ses.

Response: (Revision 2)

The soil specific analy:,es correspond to the design soil profiles presented in subsection 3.7.1.4. The methods of
analy sis are presented in Subsection 3.7.3AFaiMm.4*# |l%wfwme=14eHimw+etweda*44oop

,

g4 4*g-64h+4w4W1. The SSE time history analy sis for the reactor coolant loop piping is described in SSAR9

Appendix 3C.

SSAR Revision:

Resise the last paragraph of Subsection 3.7.2.1.2 as follow s:

Seismic responses of the nuclear island structures for the various design soil profiles are ens eloped and the
resulting response spectra are used in the design and analysis for most of the seismic subsy stems. Certain
subsy stems, as described in Subsection 3.7.3.6, are analy zed using the time histories obtained from -ef soil-
specific analy ses for the design soil profiles presented in Subsection 3.7.1.4.

230.15(R2)-1 1
W Westingt10LIS8 |_
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Response Revision 1
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|

Question 230.35

The following request for additional information pertains to Section 3.7.2.1.1 of the SSAR:

Proside the detailed comparison of the results obtained from the 2D SSI anal)ses and the 3D responsea.

spectrum analy ses for the hard-rock site condition.

h. As described in Section 3.7.2.1.1. the structural member forces and moments are obtained from the
response spectrmn anal) sis of the finite element model for the hard rock site, and from the SSl anal) sis
of the stick model for the soil sites. Provide a comparison of responses from the response spectrum
analyses of a stick model and a finite element model at rock site.

c. From the staf f s resiew of Section 3.7.2.1.1 and Table 2A.17. the staff determined that the hard-rock site
condition (RI) is not the gos erning case for the steel containment shell. Describe how the steel
containment shell was analyzed for the rock site condition.

d. Proside the rationale for excluding the SB roof in the finite element model, as shown in Iigure 3.7.2-1.

From the staff's resiew of Tables 3.7.2-1 through 3.7.2-4 of the SS AR. the staf f determined that thee.

APMX) nuclear island structures (except the steel containment shell) are sery rigid. Some predominant
f requencies are much higher than 33 Hz. Provide justification for the statement "since the shear wase
selocity for the hard rock site is in excess of 8(XX) feet per second, the soil- structure interaction ef fect is
negligible.* This statement has also been made in Sections 3.7.2.1.2 and 3.7.2.4.

Response: (Revision 1)

Maximum member forces for the hard rock (RI) case of the 2D SSI analysis are given in Table 2A-17.a.

Maximum member forces for the hard rock analyses of the 3D stick model using the computer program BSAP
are gisen in Table 3.7.2-11 (sheet 1). Floor response spectra for the R1 case of the 2D analyses are gisen in
l'igures 2A-29. 2 A-30 and 2 A-31. Floor response spectra for the BSAP hard rock analyses of the 3D stick
model are gis en in I igures 3.7.2-29. 3.7.2 30 and 3.7.2 31. The 3D stick model was des eloped from the finite
element moJet and the frequencies and modal participation of the 3D stick model and finite element model are
consistent. The 2D SSI analy sis was performed to establish the design soil profiles for the APMX) plant. The
3D response spectrum analysis reported in Revision 1 of SSAR Subsection 3.7.2 for the hard rock site condition
was performed to obtain in-plane member forces in the individual elements cf the finite element model. There
were slight differences in the plant configuration considered in the 2D SSI model and the 3D models. More
detailed comparison of results from the two anal)ses is not meaningful.

b. The response spectrum analysis described in Subsection 3.7.2.1.1 was performed only for the hard rock site
and used the three-dimensional finite element models. It generated forces and moments in the various elements
such as individual walls and slabs. The member forces and moments obtained in the time history three-
dimensional anal)ses of the lumped-mass stick models (described in the last paragraph of Subsection 3.7.2.1.1)

1
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Response Revision 1

are ty pically the total shear torce, axial force and moment at a gisen elesation in the structure. A direct
comparison is not as ailable.

Table 3.7.2-12 show s the maximum member forces in the containment sessel stiek model for the three designc.
soil conditions (hard rock, sof t rock and soft-to-medium stif f soil). These results show that the hard rock case
gises the maximum forces. Table 3.7.2-6 show s the maximum absolute accelerations for the same soil
conditions. The hard rock case results in the highest accelerations of the sessel, except in the node representing
the polar crane where the acceleration in the east-west direction is 64 higher for the sof t rock case than for
the hard rock case. This is considered in design of the crane girder which uses the crane w heel loads from the
polar erane design analy ses. These design analy ses will be reconciled by the Combined I.icense applicant once
the final design of the crane is established.

The steel containment sessel is analyzed using the shell of resolution model for the equivalent static
accelerations from the SSI seismic analy ses reported in SSAR Table 3.7.2-6.

The analy ses of Appendix 2A are intended to select the appropriate soils cases for the 3D analyses reported in
SSAR Section 3.7.2. They are not used t<> define the governing case for the containment vessel design. Table
2A.17 shows the seismic member forces for the conninment sessel for these parametric soils analy ses. This
data is for a configuration in w hich the containment sessel was supported up to elevation 8256" As reported
in Table 2A.15 this model had a fundamental frequency of 2.14 Hz in the east-west direction. Based on resiew
of these results a design change was incorporated to raise concrete around the vessel to elevation 100 This
increased the fundamental frequency of the containment vessel to 7.61 Hz tsee SSAR Figure 3.7.2-10). this
model is included in the anal)ses of SSAR Section 3.7.2. The analyses of Appendix 2A are appropriate for
the selection of soil conditions because the mass of the containment vessel is small compared with that of the
rest of the nuclear island.

d. A lumped-mass stick model of the shield building roof structure was constructed and coupled with the finite
element model and the stick model of the coupled auxiliary and shield buildings. The stick model of the shield
building roof structure was included in all seismic analyses performed. The lumped-mass stick model of the
shield building roof was not shown in Figure 3.7.2-1 to maintain visual clarity of the finite element model.

For the hard rock site, a fixed-base analysis was performed based on the acceptance criteria specified ine.

Resision 2 of SRP 3.7.2, "For structures supported on rock or rock-like material, a fixed base assumption is I

acceptable. Such materials are def'med by a shear wave velocity of 3500 feet per second or greater at a shear j
3strain of 10 percent or smaller . .etc." Furthermore, as noted in Section 3.7.2.2, the to'.al cumulative mass

of the nuclear island participating in the seismic response, up to the frequency limit of 34 Hz, constitute 40,
40 and 83 percent of the total mass, excluding the building mass within the embedded portion. The
predominant frequencies of the coupled auxiliary / shield buildings and the steel containment vessel are below i.

'

34 Hz. The relatisely rigid containment internal structures, coupled to the other flexible structures on a
common basemat, are expected to hase negligible effect in the overall soil-structure interaction responses of
the nucNar island. Therefore, for the hard rock site, only a fixed-base analysis is required.

|

|
,
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Response Revision 1

SSAR Revision:

Revise the first paragraph of Subsection 3.7.2.3.1 as follow s:

The finite element models of the coupled shield and auxiliary buildings and the reinforced concrete portions of
the containment intemal structures are based on the gross concrete section with the modulus based on the specified
compressis e strength of cancrete of contributing structural w alls and slabs. The properties of the concrete-filled
structural modules are computed using the combined gros 3 concrete section and the transformed steel face plates
of the *tructural modules. Furthermore, the w eight density of concrete plus the uniformly distributed miscellaneous
dead weights are considered by adjusting the material mass density of the structural elements. Major equipment
w eights are included as concentrated lumped masses at the equipment locations. Figures 3.7.2-1 and 3.7.2-2 show,
respectisely, the finite element models of the c.)upled shield and auxiliary buildings and the containment internal
structures. A lumped-mass stick model of the shield building roof structure is coupled with the finite element model
and the stick model of the coupled auxiliary and shield buildings. The stick model of the shield building roof
structure is included in the seismic analyses. The lumped-mass stick model of the shield ' Iding roof is not shown
in Figure 3.7.2-1 to maintain visual clarity of the finite element model.

|
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Responso Revision 2

Question 230.58
|

Proside the following information pertaining to the high frequency modes of the structures: 1

Pros ide justification to demonstrate that the time steps used in the time-history seismic anal)ses are smalla.

enough to account for tne high-frequency modes that hae significant mass participation f actors.

b. Make " missing mass" corrections to the seismic analy ses (horizontal as well as sertical) w here significant
high-frequency modes w ere left out. Note that the seismic forces computed without such " missing mass"
correction tif applicable) w ould result in underprediction (example: a foundation mat design u here seismic
forces w ere used in the equivalent static analysis).

Response: (Revision 2)

Seismic analyses for the hard rock soil case are performed using mode superposition time history analysis which
might be af fected by the etfeet of high frequency modes of response. Seismic anal) sis for the soft rock and the soft-
to medium soil cases are performed using the complex frequency response analysis method which considers all
masses of the moJel, and therefore additional consideration is not required.

The sy nthetic time histories were based on time steps of 0.01 seconds. As show n in SSAR Figures 3.7.1-6 to 3.7,1-
8. the spectra for these time histories match the design spectra and satisfy the requirement in Standard Resiew Plan
3.7.1 frFor time history analy sis of structures hasing significant modes up to 33 Hertz. For structural response
analyses an integration time step of 0.00$ seconds was used. Ant *4*4*ML ' Ti* ' " ' : F :h*N

4c9WWMNema

The containment internal structure is a relatisely stiff structure with significant response of high frequency modes
as show n in Table 3.7.2-3 of the SSAR. Mode superposition time history analysis for the containment internal
structures includes high frequency modes to bring the cumulatise participated mass up to an acceptable lesel, and
the time step size of 0.005 second becomes unacceptable. Therefore, as presented in the third paragraph of
Subsection 3.7.2.2 of the SSAR. the member forces for the 3-dimensional lumped-mass stick model of the
containment internal structures for the hard rock soil case are calculated by the response spectrum analysis including
the high frequency responses using the procedure gisen in Appendix A to SRP 3.7.2. Resision 2. Hence the
"mi%ing mass" correction is considered in the seismic forces computed from the containment internal structures.

I or the basemat design, seismic forces and accelerations for the soft rock and soft-to-medium soil properties are
obtained from the SASSI analy ses of the 3D lumped mass stick models. In SASSI analy sis " missing mass" is not
a concern and corrections are not required. Seismic forces and accelerations for the hard rock soil profile are
obtained as described in the previous paragraphs and the " missing mass" correction has been considered.

SSAR Revision: NONE

W Westinghouse
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Response Revision 1

Question 230.59

Proside, in the SSAR, a comparison between the SRSS method and the 1.0, 0.4, 0.4 method, or the bases for use
of only the 1.0, 0.4. 0. 4 method for the combination of seismic loads. Also Q220.67.

Response: (Revision 1)

Note: Tlie reference to Q220.67 should be to Q220.66

In the AP600 two methods are permitted for the combination of the effects due to three spatial components of an
earthquake using resp < nse spectrum methods. The SRSS method is identified in Regulatory Ciuide 1.92 as an
acceptable method to combine maximum structural response salues associated with each of the three components
of earthquake motion. Co-directional structural responses of interest (eg., stress, deflection, strain, seismic anchor
motion) are calculated for each of the three components of earthquake motion. The term "co-directional response"
indicates that it is a unidirectional response with contributions from each of Se three directions of seismic input.
The co-directional responses due to the three directions of seismic input are combined by the SRSS method in order
to obtain the estimated maximum response. This is appropriate when the design methods are based on allowable
stresses or deflections for a single direction of response. When there is more than one response parameter to be
used in the design calculation C*4n4m4m+kaue (eg., principal stresses), the SRSS method may become overly
conservative wk ng ' SRE-del-since stresses in two directions are each taken at their estimated
maximum response. For these cases the 40% method is considered appropriate.

The 1.0, 0.4. 0.4 method, referred herein as the 40% method, is appropriate for nuclear plant applications. An
example of two references that allow its use are gisen below:

NUREWCR-0098, " Des elopment of Criteria for Seismic Review of Selected Nucicar Pow er Plants." New mark and
Hall, May 1978, Prepared for U.S. Nuclear Regulatory Commission, p. 30.

"It is conservatise, simpler, and much more readily defined and calculated to take the combined effects as 100
percent of the effects due to motion in one particular direction and 40 percent of the ef fects corresponding to
the two directions of motion at right angles to the principal motion considered. It is this combination that is
recommended for general use, especially in nuclear power plant design."

ASCE Standard, " Seismic Analysis of Safety Related Nuclear Structures and Commentary on Standard for Seismic
Analysis of Safety Related Nuclear Structures." ASCE 4-86, American Society of Civil Engineers, September 1986,
Section 3.2.7.1.2, pp. 24 and 25.

" Alternatively, the responses may be combined directly, using the assumption that, w hen the maximum response
from one component occurs, the responses from the other two components are 40% of the maximum. In this
method, all possible combinations of the three components, including variations in sign (plus or minus),,

shall be considered. "

To further support the use of the 40% seismic criteria method, comparisons between the SRSS method and the 40%

230,59(R1)-1
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method are gisen below. Combinations of maximum co-directional component responses and principal stresses are
considered. In order to compare the results from the SRSS and 409 methods, the results obtained from these two
methods are compared to those obtained from a time history analysis. A comparison of the two methods is also
prosided in the response to R AI 220.29 for the containment sessel.

1. Combination of maximum co-directional component responses

A representatise set of co-directional responses are assumed hasing dif ferent relationships between these
responses. l igure 230.59-1 show s these relationships for each of one hundred cases. The co-directional
response for the X shock. Y shock, and Z shock hase all been normalized by the maximum response. There
are various cases that include tw o of the components of equal magnitude three of equal magnitude, and many
cases in between with one component being dominant. Figure 230.59-2 show s the formulation and results of
SRSS and 401 combination methods. In only one case does the 404 combination method yield results that are
lower (only I 9.1.414 sersus 1.4) than the SRSS method. This is when two of the components are equal, and
the other is zero.

2. Principal Stresses

Principal stresses in a plate were studied along with the maximum shear stress and stress intensity. The sum
of oy and 7 is also included in the study since it is representative of design for tangential shear. It was assumed
that there was a shear stress (r) directly proportional to the X seismic input (with no contribution from the Y
and Z seismic input), that one membrane stress w as zero, and that the other membrane stress (oy) was a
combination of the co-directional responses due to the Y and Z seismic input (with no contribution from the
X seismic input). This would be representatise of the seismic response of a shear wall or the containment
sessel. The magnitudes of the X. Y and Z responses were those shown in Figure 230.59-l.

Two of the cases are show n as examples in Table 230.59-l. Case I has the response components X and Y equal
with Z zero. Case 100 has the response components X, Y and Z all equal. In the SRSS method the co-
direetional responses for the Y and Z seismie input are first combined by SRSS to give the maximum membrane
stress, which is then used with the shear stress to calculate the principal stresses. The ratio between the 404
method and the SRSS results range from 0.75 to 0.91 for the various principal stress combinations, and are
0.70 to o.75 for the combination of oy and 7. The 40% method results are lower than the SRSS methods by
as much as 30G. The reason for the difference is that the SRSS method does not reflect the statistical
independence of the individual co-directional responses.

The results, along with the associated SRSS and 40% method formulations, are show n in Figures 230.59-3.
Two combinations were studied so as to renect the effect of sign of the components on the results. One
combination considered all of the co-directional responses X, Y, and Z as positive. while the other considered
Y and Z as negative, and X positive. The results were similar with Sigma I (oi) and 2 (o3) reversing
themsels es. The results for the 40% method and the SRSS method are similar to those gis en in Table 230.59-
1, recogniting that the SRSS method tends to renect the absolute summation of responses in complex motions.

3. Time His'ory Comparison Results

1

230.59(R1)-2 I
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ne 40'i method and the SRSS method were compared against results using two sets of time histories. The first
set of time histories were the seismic input time histories as des, ribed in SSAR Subsection 3.7.1. which are
of equal magnitude to.3g) and are statistically independent. In addition, arbitrary time histories were deseloped
as shown in f igure 230.59-4. For these time histories no atternpt w as made to assure that each component
resulted from statistically independent motions. nese time histories were considered as the component
responses (X, Y. and Z) for the same examples of co-directional component response and principal stresses
discussed presiously. As in the first section that discussed co-directional ecmponent response cases, the
maximtun co-directional responses associated with the X, Y, and Z compotents represent the stresses as used
in the respectise formulations as shown on Figure 230.59-2 and 230.59-3. The results are show n in Table
210.59-2. For the co-directional resultant response, the 404 method produced results equal to 89'i of the time
history method and the SRSS method gase results equal to 85% of the time history method. For the principal
stresses, the results obtained using the SRSS combination method are the more consersatise. The results
obtained for the 40% combination method are.close to the time history results with the smallest result being
smaller by only 12 percent. Note that these examples were selected specifically to maximize the dif ference
between the sarious methods and more practical cases would not show as much difference.

In conclusion, the 40% combination method prosides realistic results that are not overly consersative. The 40%
method is a s alid method for combining multiple directional seismic responses. This method prosides a margin for
those design cases involving combinations of multi-directional responses that is consistent with the margin obtained
by use of the SRSS combination for a co-directional response.

SSAR Revision: NONii
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Table 230 59-1 Principal $ tress Ev. ample

Stress Seismic Response SRSS 40 '"r .\lethod Ratio

c ompo I)ue to X. Y, Z Input 404 to
nent SRSS

Case I X Y Z 1, . 4, . 4 .4, I , .4 .4. 4. I N1ax
_

0 1 0 1.0 0.40 1.0 0.40 1.0 1.00ay

t 1 0 0 1.0 1.0 0.40 0.40 1.0 1.00

r 1.118 1.020 0.640 0.447 1.020 0.91
max

1.618 1.220 1.140 0.647 1.220og

-0.618 -0.820 -0.140 -0.227 4)S20og

N1ax. Abs 1.618 1.220 1.140 0.647 1.220 0.75

a;, o3

SI 2.236 2.040 1.280 0.874 2.040 0.91

ay + r 2.0 1.40 1.40 0.80 1.40 0.70

Case 100 X Y Z l . 4, .4 .4, I . 4 .4. 4, 1 N1ax

0 l | 1.414 0.80 1.40 1.40 1.40 0.99ay
.

7 1 0 0 1.000 1.0 0.40 0.40 1.0 1.0

r 1.225 1.077 0.806 0.806 1.077 0.88
max

oi 1.932 1.477 1.506 1.506 1.506

-0.518 -0 677 4).106 -0.106 4).677oy

Stax. Abs 1.932 1.477 1.506 1.506 1.506 0.78

"I'0'

Si 2.449 2.154 1.612 1.612 2.154 0.88

oy + r 2.414 1.80 1.80 1.80 1.80 0.75

230.59(R1)-4 W Westinghouse
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Table 230.59-2 - Time History Comparisons

AP600 Time Histories Arbitrary Time Histories
Figure 230.59-4

Stress State Time SRSS 40 % Time SRSS 40 4
History History

Co-directional Resultant 0.61 0.52 0.54 2.31 2.72 3.01

Roponse

Principal Stresses

Max Shear Stress 0.31 0.37 0.32 1.98 2.17 2.02

Max Principal Stress 0.49 0.58 0.45 2.89 3.11 2.55

Stress intensity 0.63 0.73 0.65 3.96 4.33 4.04

Sigrna Y + Shear Stress 0.61 0.72 0.54 2.64 3.84 3.01

230.59 % -5W westinghouse
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Figure 230.59-1 - Relationships between Maximum Component Responses for X, Y Z ,
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Comparison of SRSS and 40% Combination
.
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Rato defirmi u 40% Comti: muon Rertorre dredei ty SRSS Rwrorre

,

i

Formulations ;

+ Z )l /22
SRSSResponse = (X +Y

40'TResponse = Max [ (X + 0.4(Y + Z)); (Y + 0.4(X + Z)): (Z + 0.4(X + Y)))

Figure 230.59-2 - Resultant Response Comparisons
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Principal Stresses
Compuison of 40*/. Combination to SRSS
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R4no dafuel ty 40% Comtentionwluw dud +1 ty 5R55 vduw

Formulations
General 40% Combination

og = 0; oy,= f(Y.Z); r = g(X) oy = #Y + yZ
r * I8Y* + 4r )l/2]'2 r = aX2
max

(# ) max, Stress Intensity"I " ("Yl2) + T f (# ) max' 21max max-
a2 " ("Y#2) ~ f defined as the absolute max value (note signmax
Stress Intensity = Max Absolute Value of retained) from results for three sets of(a, #, y).

[(o g - 0 )* "I' 823 Wh ere the three sets of (a, S, y) = [(1.. 42 .

SRSS .4): (.4, l ., .4); (.4, .4,1.)]
oy = (Y2 + 7 )l/2, note that oy retains the2

;

sign of Y and Z: r =X i-

rmax'#182 = As Shown Above

Figure 230.59-3 - Principal Stress Comparison
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Question 230.82

The first paragraph of Section 3.7.2.1.1 of the SSAR states that response spectrum analyses, using computer code
SAP, are performed to obtain the seismic forces and moments for the structural design of the ausiliary building,
the shield building, and the containment internal structures on the nuclear island (NI). Howeser. in the third
puagraph of the same section, it is stated that Table 2A.17 of the SSAR show s that the hard rock site goserns the
seismic response forces and moments for the APMK) seismic Category I structures (the ausiliary building. the shield
building, and the containment internal structures). Ilased on the above.

describe w hich method of analysis was used to calculate the seismic forces and moments for the design ofa.

the containment sessel for each of the three design site conditions,

b. clarify the inconsistency between Table 2A.17 and Section 3.7.2.1.1. in w hich a statement is made that
the seismic loads for the hard rock site do not alway s gosern, and

proside the basis for making the statement in the last paragraph of Section 3.7.2.1.1 that, in such cases,c.
the seismic forces used for the design of Ni structures are obtained by multinhine the results from the hard
rock re'nonse spectrum anahsis at each elevation bs the ratio of the soil case to the hard rot k case member
forces at that elevation.

Response: (Revision 1)

The steel containment s essel is analyzed using a shell of res olution .nodel for the equivalent static accelerationsa.

from the SSI seismic analy ses reported in SSAR Table 3.7.2-6.

b. The inconsistency between the two subsections has been corrected. The reference to Table 2A.17 in the third
paragraph of Subsection 3.7.2.1.1 is deleted as shown below.

As stated in the responses to RAls 230.50 and 230M), the response spectrum anal)ses of the 3D finite elementc.

models are u ed to obtain the in-plane forces for the design of the floors and walls of the nuclear island
structures. The finite element models are also the basis for the 3D lumped mass stick models. The member
forces in the 3D lumped mass stick models represent the total forces at a gisen elevation. Hence the finite
element member in-plane forces can be adjusted for the other soil conditions by multiplying the results from
'he hard rock response spatrum analysis at each elevation by the ratio of the soil case to the hard rock case
member forces at that eles ation. 'Uhmt4hWm,4ieNa4h+ lew4cfunern4-she41b4k4snmieL4mn
66 -4'mac-clemeen-mmick

.

SSAR Revision:

Resise the third paragraph of Subsection 3.7.2.1.1 ta read as follows:

230.82(R1)-1
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Response spectrum analyses are performed only for the hard rock site.1-4, n! : t he a**p*,4wr ::f -
*:c ::Er - !h :44.Anc44r++m-4 he-4w.+-*4 men 4m: a ! :' un*4we4*semeth.c '; - ;:: cate4-m-Aptw*k , 2 t.
T*14+4A4h4-Aptwa!! 2,\ -Jawha&-4h*4uent-n:eL ::whtWeem-4-nie-e.g f: '*

, r+44*4hneerm-tww.-+4-AlWM144he-an64*rv4 64kl@ hem 4*4kl*W**.menw44+-the - r~ ' :

si- nsaim+ wit 4*4**mWem4me+-hmklet*.ee Since the shear was e selocity for the hard rock site is in excess
of 8(XX) feet per second, the soil-strutture interaction ef fect is negligible. Therefore, the response spectrum analy ses
are performed using the lhed-base, three-dimensional finite element models.
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|
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Question 410 138

Set tion 111.2 . 1.2 of the SS AR states t!ut the m.nn turbine system is designed in asconlante with applicable inte: lace
requilellients allt! .systelli llesigli IcqtliIettlCills of the Westiny| louse NSSS. W hal .ue the 'appllCahle interlaie
reymreinents" anil"y stem desien requirements" of the Westinghouse NSSS! Where are those requirements delined!
Are there any spetilic SS AR settions that can be cross-relcrenced! Does the tenn " Westinghouse NSSS" mean lhe
APuin reatio .uid rea.ior conuol design!

Response

l he statement in the SS AR was intended to indicate that the APNHi turbine is designed specifica||y |or use w Hb [he
APN W1 pl.uit. T he design requirements are those indicated in SS AR Chapters 4. 5. 7. 9. and 10

SSAR Revision.

Reuse the lirst two items in Subsection 10.2.1.2 as f ollow s:

The turbine generator is inteniled lor baseload operation and also has load f ollow capability consistent w ith the*

capahihties of the APN Kl. W44invlom e met hwF*lswntwppipptenv4NSSS4.

'l he main turbme 9 stem (MTS) is designed for electne power production consistent with the capability of the.

APNHi reat tor coolant splein, in - + s w.lans e-- w et h,,pplit able-inse e lm-e-4eipm ement~,na l m~ tem-.le~ien
nwpmemem ol-4heEe*6mel m+NSSN.

.

#
W Westinghouse
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Question 410.203

Include Col. information w hich requires the COL applicant to proside an updated flood analy sis incorporating
as-huilt information in the SSAR.

Response:

I'lood and ground water elesations are site interfaces for the Combined License applicant. The site interf aces
parameters are gis en in SS AR Section 2.4. For cases w here a site characteristic exceeds the enselope parameter,
it is the responsibility of the Combined License applicant referencing the AP600 to demonstrate that the site
Uaracteristic does not exceed the capability of the design. Thus, it is not necessary or appropriate to include in
the design certification of the AP600. requirements.and commitments for applicants with sites that do not meet the
site characteristics for the standard design.

The APMW)is a standard plant and therefore there is no need to update the flood analysis.

SSAR Revision: NONii
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Question 410.209

The March 18. 1993, response to Q410.54 states . hat protection of safety-related SSCs from failure of non-safety-
related SSCs is accomplished by separation, as Jiscussed in Section 3.7.3.13.1 of the SSAR. Section 3.7.3.13
clarifies the approach used to protect safety related SSCs from th.- failure of nonseismic SSCs. However, it is still
unclear whether protection of safety-related SSCt from nonseismic SSCs is eser achieved through the use of
enclosure of safety-related SSCs in compartments. Clarify this issue.

Response:

As described in SSAR Subsection 3.7.3.13. the preferred method for protection of safety-related SSCs is by locating
the equipment in rooms (compartments) which are separated from non-seismic components. This separation is
indicated on the General Arrangement drawings gisen in SSAR Section 1.2.

As described in SSAR Subsection 3.7.3.13, ea-h area of the plant containing safety related components is reviewed
for potential interactions due to non-seismic structures, sy s' ems and components. In performing this review there
may be cases w here local enclosures provide protection to safeiy-related equipment. An example of such a situation
would be a case where a safety related electrical cable tray is surrounded by a local fire barrier. These cases are
esaluated for failures of non-seismic components as an impact analysis following the criteria of SSAR Subsection
3.7.3. I3.2.

SSAR Revision: NONE
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Question 435.81

The last bullet in Section Cl 7.6.1.2 of the PRA states that "The unasailability data for the de batteries in the AP600
probabilistic risk assessment data base is assumed to be due to component failure and associated unscheduled
correctis e maintenance to repair the damaged equipment due to a fault." Table C17-5. Component Test
Assumptions. states that "A wnsen atise PRA approach asm.ning a complete battery test is performed esery three
mont hs. " Clarify these assumptions and how they fit w hat may be the practice in the AP6m) plants of conducting
battery senice discharge tests at power esery two y ears ' refueling cycle inten al) on each batter). using the spare
battery and charger as a replacement. Desc ribe how battery unavailability due to suneillance testing and
maintenance is accounted for in the PR A with regard to both the normal batteries and the spare battery .

Response:

The assumption from Table C17 5 regarding a complete battery test being performed every three months w as not
intended to imply that such a test is planned es ery 3 months. but was used to generate the hours (t'2) to use as a
multiplier with the hourly failure rate for the batteries failing to proside output on demand. Considering that battery
status (cell s oltage, batter) soltage and battery current) is continuously monitored, a three month intenal is oserly
wnsen atis e. The batter) trt intenal will be based on the recommendation of the battery s endor, but is not
expected to be any more frequent than the two-y ear refueling cycle interval.

The assumption from Section Cl7.6.l.2 that the unavailability data for the de batteries in the APbOO probabilistic
risk assessment data base is assumed to be due to component failure and associated unscheduled correctise
maintenance to repair the damaged equipment due to a f ault reflects how batt-ry test and maintenance is modeled
in the lault trees. When quantified, the fault tree esent, which models the unasailability of a battery bank. captures
three basic esents: a tuse openiag spuriously, the battery bank failing to provide output on demand. and the
unasailability of the battery bank due to test and unscheduled maintenance. Scheduled maintenance for the battery
bank is not explicitly modeled in the fault tree.

As one global test and maintenance unasailability number. 5.0 x 104. w as used to quantify the fault tree, 'he model
did not distineuish unas ailabilities due to testing from unavailabilities due to maintenance. The data used to quantify -

test and maintenance unavailability was taken from the Advanced Light Water Reactor Utility Requirements
4Document. Volume 111. Section A2.2, page A. A 14. Revisions 5 & 6. 5.0 x 10 suggested by the URD as a

maintenance unavailability for any major component of a standby safety sy stem, represents an unasailability of
4.38 hours <y ear. per battery bank train.

Neither of these assumptions w'ere meant to explicitly address a spare battery bank or battery testing at power. A
spare battery, capable of replacing a battery bank on any one of the four de buses during a maintenance actisity.
is not explicitly credited in the fault tree model. While acknowledging that the existence of a spare battery bank I

impros es availability an unavailability of ~ 4 hours / year appears to be a reasonable unas allability estimate given the I
time required to accomplish an unplanned swap to the spare battery. j

l
PRA Revision: NONE
SSAR Revision: NONE

435.81-1
W Westinghouse
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Question 440 68

Sec tion ?. 4. \.7 of ('hapter I of the EPRI \l.WR Requirenienh thw unient states that all operating tonthitoin
sincluihne slundown operanong shouhl be laken into account in the prohahibsue nsk analpis IPR A L Appenihi A
lo ('hapter I of the I PRI Requncinenb Ihh ument spet ities puntance on the scope and wntents of a PR \ los
shuhlowntonibuons Aihlrew tonipliance of the APN O desien to this guitlance seyanling an evaluation to identily
sptem s ulnerabiluy f or shutdow n or inid hiop operanon.

Response

1he Al WR t'uhty Requirements thicmnent does not wastitute a regulatory retpuremeni for the APNU. The scope
of the APN O PR A h wnsolent w nh the Al.WR I'uht) Retpurements !)ocumeat.

The shutdow n por tion of the APN U PR A aildrewes plant operanons, act ident scenanos. .uxl sptem s ulnerahdities
ihnmg hot shutdow n through startup conthnons. The esaluation searches f or sptem s ulnerahi'ity f or shutdown or
nudh uip operanon.

T he shuidow n es aluation etuinnes n stem and operator pertormances during various postulated itutialine esenk
intluding loss 01 decav heat remosal (nonnal residual heat removal. wmponent conhne water. or sen ice watert loss
of olisite power. Iow of coolant actident anonnal residual heat removal pipe break or inadvertent drainst and
seat in its at cidenb ihoson chlunon or lod withdraw al).

T he PR A shutilow n model reflects the succcu uitena of av;ulable systems dunne shutdown or midloop operation
to deternone donunant contohutors to the APuo core d;unace f requency anil linion product iclease.

SSAR Revision NONE

PRA Revision. N()NE
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Question 440 111

Sntion 6.4.0 4.2 of the SS AR delines a loss of undant accident as a rupture of the RUS piping that results in a
ileucase in the RUS insentory that enceds the flow capability of the nonnal makeup sptem. Ilow es er. because
the Alw HI nonnal makeup sptem is a non-salety related sy stem, credit f or its makeup capabihty shouhl not be taken
til tillnpensale hit the bhs ol coidant. Appendix N lo itI CIN Parl S} tcQuires corisideration of a spectrism Ill
posuble pipe breaks. Either contirm that the small break I OCA analpis is extended to break si/es within nonnal
makeup t apaluhty, i.e.. lew than IU70 int h diameter hole. or pros ide justil'ication lother than makeup capabihty ol
non-salcly ss stems) lor not esaluatine this unall break site.

Response

lhe cuett of postulated break u/e m lhe SS AR 1.OC A analpis is sut h that the smaller the bicak site the creater
the nununum reat for wol.uit spleni (RUS) msentory comhison. This is illustrated m the table below:

SS AN lheak EquivaIent ()l.uneter. Wo hes Mmunum Mes inseatory. Ihm

DEI)VI (M< mt hes) 'H H H Hi h ere uncos ers)

.

In.uhenent ADS llHHHio too core untosery)

Two-int h cok! Icy lu4HM)(no core uncosery)

One-inch whl leg i19H N) (no core uncosery)

ihrher nununum niaw i'nentories prmide greater margin to powble core unem erv condthons. Extendmg the SS AR
bical spnirum to esen unaller si/es will produce less luniting results than the one inch break estubits.

Small break L()CA cases pertonned subsequent to the SSAR m support ol design changes (References 440.1Il-l.
440.111-2 lurther demonstrate that the unaller si/e LOCA breaks are non-luniting for the APNHl. with its pawive

salet) ss stems.

'1he one-inth told leg break has been reanal /ed in support of the design t hange to rennnt the prewuri/cr/ core3

makeup tank preuure balance lines. The mmimum RCS inventory coinputed for this case is reported in Releience
440.111 3 as 107.01H) Ibs. The double-ended pressure balance line break reported in Reference 440.1Il-2 irnolves
a 7 tHil inth eqmvalent diameter break and exhibus a minimum inventory of lo4.tHHi Ibs. Therefore, over a range
of pomary reactor coolant break sites uhe reanaly/ed double-ended prewure bal mce hne. DEDVI and one-int h cold
leg break cases) intohing a f actor of litty thange in the postulated break area, predicted ininimum primary mass
innemones sary only shghtly. Adequate nunimum RUS irnentories are maint.uned to ensure that no core uncmerv
occurs, and the i.ne int h break exinbits the largest minimuin mass inventory :unong the three cases. The obse.ved
behasior shows that there is no need to extend the APUNI LOCA break spectrum to bicak si/es smaller than one
inc h eqmvalent diameter.

#
W WestinEhouse_



1

|

|.

|

|

|
fJRC REQUEST FOR ADDITIONAL INFORMATION

A
iteterelit es.

441) | | |- |. Al'(el H i l)esif fl ('ll.in ge !)ew il|Illilli Re|ltill. IIc|)rti;tf \ | 5. |L)')4 Westillp|lollse lellel NI[)-NR(' 'I4 -4|lf d,

44|l,l||-2 \l'(d H i |)esipli ('ll;tilge !)eWil|Illoll Ne[ItIll. }Une $(l. l'Nd. Weslinghtilne lcller NTI)-NR(' t)4 4 | 75

$S AR Retision- None.

PR >\ Resision: None
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Ouestion 440 165

siSI 125.I I.7 .nlihewes the need for plant ow ners to ;nsen the benetii of automatie isolation of the emergency
Icedw ater dFW) system aller a secondary hoe break against the potential disadvantages of automanc isolanon of
the El W w here the secondary heat smL may be lost it the EFW is lost and the main steam isolation sahe n closed.
From the regulatory analysn. the stall detennined that, los a new plant ihe design need not intlude tutomant
holanon of ihe FFW sy stem follow mg a steamhne or teethvater hoe break prosided that the results 01 . analy ses
of the setondan side hoe break and the contauunent analy sh meet the applicable design clitetia. For the APhnn
dmpn. the st.utup teedwater (SFW) control vahes ISFCV) sene the dual purpose of controlling SFW tlow rate .un!
| widmg holanon of the SFW. The SF W isolation vahe (SFIV) n used to prevent unconnulled blowdow n hom
mo " ihan one steam eencrator in the esent of a leedwater rupture.

a. Clanly whether the kolation of the SFW in the esent of a secondary line break is automatie or
inanual.

b. Provide the esalualion of the automatic isolation of the SFW with respect to the concern ol
G S I .12 9. I l .7.

c. Contino that automatic holation of the SFW h not awumed in the analyses 01 a teethvater line
break ISettion 15.12 of the SS AR) and a steam spiem pipmg ladure ISettion 19.l.; of the
SS AR). and the mass and energy release analpis for postulated secondary system pipe rupture
mside cont.umnent (Section 6.2.1.4 of the SS AR). In ad.huon. NRC IE llulletm xn-04 states that
the analyses of a steamhne break and containment overprewme esent shouhlinclude an awomption
of continued addihon of startup f eedwater. Continn that thh awumption is made in these analyses.

Response-

a. Isolanon of the stattup feedwater system is automatically mitiated. SS AR Subettions 7.3.1.1.1.4 and 7.3.1. l .4.4
dnt uu the " Engineered Salcty Features" isolation logic tor the startup teedwater system. The isolation logic
is dlustrated on Firme 7.21 sheets 2.10. and i1.

b. Table 1.42 of the SS AR "Lishng of Unresolved Saluy hsues and Generie Saf ety lwues" delines a screening
uiten.i on ihe applicabihty of the GSI and i:St iwues to the APh00 design. On genene iwue 125.11.7 the status
st reemnp cnteria provided is "c" mdicating the inue n resobed with no new requirements imposed.

The APhou utihees a non+alety related startup leedwater system as the hrst hne of del'ense to remose the core
decay heat alter a reactor inp or during a postulated non-LOCA esent. The startup teedwater pumps
.miomatically start folkm mg anticipated transients resulting in a low ste;un generator level. Stanup leedwater
w di tonunue to be delisered to the steam generators unlew excewive SG levels or excewise priic.in system
heat remosal condnions develop. Howeser, operation of the nonaalety related startup teedwater system h not
crethted or required to nutigate licensing design basis accidents. The safety-related passive core cooling sptem
( PN S ) pros ides emergency core devi) heat removal dunng transients. accidents. or w heneser the nonnal |

nonsafetv-related heat removal paths ace unavailable. Concern oser the low of the ultunate heat sink as a result |
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of isolahng teedw.uer is not pertinent to the Almo ghen the av.ulabilii) and capabihty ot the pawise residual
-

he.it lelilin.nl |c.iture til tlle PNS. The safety -rel.ited p.iwise .' ore coidine sy stein tiesieri b. isis .uiil st ateria are
ileurtheil in SS AR Setlinin h,5

Set hon 15.23 of the SS AR is a leedwater sy stein pipe bical. This esent is a re.ictor coolant sy stein heatupt

transient and therefor heat reinosal sia startup teedwater is not t redited in accident unlication.

Set tion 15.l.2 is a f eedw ater sy stem mallunt tion that results in a step increa3e in f eedwater llow to one steam
generator f rom N to 1I M of the nonunal hill load salue. AllIcedwater flow is tenninated by a steam generator
luch lesel top.

Set hon 15. l.4 evaluates non-cont.unment aspec ts of a steam system piping tailure. St.utup teedw ater is isolated
s ia c losure at the redundant saf et3 -related isolanon and control s ah es on a low T, y signal.

Sec tion 6..'.l A esaluales the containment aspects of a steam sy stein piping ladure. Wilhin the l'irst nunote
lollow mg a sic.un hne break, the startup teedwater sy stem may be initiated on any one of seseral signals. The
adihuon of st.utup teedwater to the sie.un generators mcreases the secondary mass available lor release to the
(onlanunent. as well as the heat transferred to the secondary fluid. The ellects on the steam generator mass are
maximi /ed by assuming tull startup teedwater tion to the laulted ste.un generator starting at inne /ero f rom the
saf eguanl s3 stemt s) signal or low steam generator level reattor trip and t onlinuing until automatitally ternunated
on a low T t old signal. St.uiup teeJwater tion ternunation is accomphsheil by closure of the sedundant salety-
related isotahon and control sahes. No ad;hiional startup teedwater is arumed tollowing closme of the
redundant saf ety-related isolation and t ontrol vah e.

SS AR Revision. None

PR A Revision: None
.

i

|

440.165-2 i

W WestinEhouse '

i_

|

|

!
|

|



.

.

f1RC REQUEST FL i ADDITIOtJAL INFORMATIOf4

- =
m

Question 480 58

Noic 6 of lable (t2. b I of the SS AR states that aulott seal lesiing will be ilone at reihked pressure. A test pics ine
lower than P.i would be contrary to Appenihi J triteria. Pros iile ad.litional basis to suppu t ilus posinon. Tlus
cu ephon shonhi he .nbleil to Table 6.2.5-1.

Response:

The pe sonnel liats hes i.utlo< ks) are designeil to be testeil by internal pressuivation. The (h ors ol ihe personnel
hat,hes h.n c testable seal, as shown in SS AP Figure 3.K.2 3. Nicch.inital and elecineal penenations on the
per sonnel hat, hes .uc also equipped u ith icsiable scals. Appendix J testing will be peilonned at a test pressure of
P., Table 6.2. L I w ill be ses iscil to retleti the correction.

SSAR Revision A resiscil sersion of Table 6.2.L1 b prin ided in response to R AI 480.61.

I
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Ouestion 480.61

Figure 9.2.7-1 of the SSAR indicates that the chilled water return penetration has 10-inch isolation valves.
Table 6.2.3-1 of the SSAR irxticates that this penetration uses 6-inch valves. Clarify the valve sue.

Response:

Figure 9.2.7-1 is correct in that the chilled water return line utilizes 10 inch isolation valves. The revision to Table
6.2.3-1 of the SSAR is attached reflecting the correct chilled wa.er return line size and additional changes in response
to RAis 480.52, 480.53, 480.55, 480.57, 480.58, 480 59 and 480.60.

SSAR Revision:

Table 6.2.3-1 attached

.

4
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Question 480.70

This question pertains to Westinghouse's statement of conformance to paragraph 6.2.1.5 of the Standard Review
Plan. " Minimum Containment Pressure Analysis for Emergency Core Cooling System Performance Capability
Studies," liTP CSB 6-1, that is identified on page 6-10 of Residion i to WCAP-13054, " AP600 Compliance with
SRP Acceptance Criteria."

Proside the heat transfer coef6cients used to address this criteria.

Response:

The large break LOCA ECCS performance analysis presented in the AP600 SSAR utilizes an assumed containment
pressure of I4.7 psia. The WGOTHic analyses of the AP600 presented in Reference 480.70-1 demonstrate that
this assumed pressure is a highly conservative minimum value. Thus, no heat transfer coefficients to the structures
inside containment are calculated in de6ning the AP600 minimum containment pressure in the SSAR.

I uture AP600 large break L.OCA ECCS performance analysis will utilize a suitably conservative containment
pressure bounday condition.

Reference

480.70-1 Westinghouse letter NTD-NRC 44-4174, N. J. Liparulo to R. W. llorehardt, dated June 30, 1994

SSAR Revision: NONE

PRA Revision: NONE
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Question 720 272

Q721t175 requested Wesonghouse to show how inainterunce urnvailabitines were insluded in the shutdow n PR A.
T he ( k toher 2n.199 4 response states that the PR A t redits bHh safety- and non-saf ety -related sy steins, as spectlied
in the Tet hnhal S nil ~ications. lion es er, the Tet knical Specil'ications w di not pres ent a licensee trom entering intoi

the 1.C(>s l he response referent ed Appenda C of the PR A for specific maintenance unasailabilities. The stall
i.ouhl not find in.unten.mce un.n.ulahihnes for dc power in Table Cl7-6. Table Cl 4-S of Appendn C states that
the PR A nuxleled the NRHR pump as beme maintaineil once every live years. The stalt belieses that this salue is
unre.danc and that Westinyhouse shouhl include rea3onable mamtenance unavailabihty estimates in the PR A b.ned
on operatine expenente. Il unreasonable snainienance estimates are uset!. then the actual shutdow n t ore damage risk
mt urred by a ('()L hohler will be b;pher than estunated in the PR A because the sy stem asailabihnes h,ne been
siemlicantly underestimated. Addrew this concern.

Response

lhe assmnpnons on maintenance unasailabihty f or de power thauenes) are addressed m R AI 4 M.x l hir at-power
operanon. T he response prosided for R AI 4M.X1 apphes also to shutdown conditnins.

The inf onnanon provided in Table Cl3-X is inaccurate. T)pically, the nonnal residual heat removal pumps w dl he
maint.nneil dunne at-power operation. It is conservatacly assumed in the PR A that the nonnal residual heat removal
pumps are st heduled to be maintained ever) 6 months. It is aho assumed in the PRA that the nonnal residual heat
rennwal sahes are se heduled to be m.untained once escry ref ueling cycle.as show n m Table C13-6. This(orrettion
w dl he telletled m res sion 2 of the P'? A.

SSAR Revision. N()NE

PRA Revision-

T he documentanon of resision 2 of the PRA will correct the error in Table Cl3-8. as show n m lhe response above.
PR A Resnion 2 will be completed by December 41. 1994

W Westinghouse
-
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Ouestion 720 273

Q72n.179 requested Westinehouse to intlude loss of the NRHR and loss of the NRiiR support splenn m shutdow n
untiators. The Ociober 2n. pm response iniheates that the low of olisite power w as the only way that the NRilR
w as postulated to 1.ul, causing a loss of det ay heat remosal during nornial and reduced im entory conihtions include
the low of NRllR and the loss of NRilR support systeins as potenhal shuidow n initiators When considering these
initiators. intlude system mamtenance and the estended unssion times for whis b they must operate. These unitatois

sht uiltl be Int hided HI the b hs td dCc.t) heal sellnn al event flee %

Response

The cunent Aphnu shunlow n es ent nees include loss of nonnal residual heat removal and it< support sprems as w cll
as loss of ollute power. These imtators are combined in one event tree. Westinghouse agrees that ibis esent tree
shouhl be set onstructed as suggesied. An event tree will be deseloped for the low of allsite power uutiaior, anJ
a sep.uate esent hee w ill be deseloped for the low of nonnal residual heat removal as an unnator. These imnators
u dl be relletted m tices ha condmons when the reattor coolant sy stem n lilled and pressun/cd. and w hen the
scat tor coolani sptem is dr:uned to inid-loop and depressuri/ed.

I or the nonnal residual heat remmal and its support systems there w ill be no planned maintenante donng shutdow n.
Sc heduled mamtenance will be done during at power operation. Therefore, both trains of normal residual heai
semmal will be available w hen entering shutdow n conditions. Il one train of nonnal residu.d heat remosal is lost
durmy nondr.uned. told shutdow n conihtions, the plant will be kept in the nondr;uned, cold shuhlow n condition and
nonnal lesidual heat removal capabihty will be restored.11 one train of nonnal residual heat remm.d is lost durine
dr:uned conditions, the plant must be taken f rom drained condition to the deprewuii/cd but tilleti condilion and
normal residual he.it remov.d capabihty restored.

Ilmed on the operational requirements of the nonnal residual heat remmal system dncuwed ahme Westinghouse
does not behese that the low of nonnal residual heat remmal mittator should include m;untenance and estende.1

Inioion tilnes ol the notillal residu;d heat refnmal and its support systems

SSAR Revision N()NE

PRA Revision.

Eseni trees CSD and USLD will be reconstnicted to addrew the loss of olisite power and low of NRHR initi.ilots
in separate esent treet Auumptions relatne to planned maintenance will be documented in Resision 2 of the pR A.
Res nion 2 w dl be completed by December 31.1994.

W WestinEhouse-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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Question 720 274

in ()72n.17x. the siall seipsesied that a tpi:unilain e basis for escluding inerdr.uning esents he included in the
shuidow n PR A ilunny redus ed inventory t ondinons. The atoher 20.1993 response ref erenced Appendix 14.4 ol
the PR A. T he stall beheses that this sesponse n insullitient to address the stall \ tonterns and shal Westinchoose
shouhl des elop an es ent tree th.n inclutles overilraimng of the re:Kior vewel during reduced invenior) condnions.
l jus es ent oce shouhl iia lude operatoi reon erv. Tins event tree should also t onsider lhe adetpiae) of s ore t oohny
gnen that the hot leg n ne.uly or wmpletely dt:uned, and that the NRilR pumps wntmue to run. West mg house
shouhl wnsuler that the hot leg level mshuinentation proudes input to the non-saf ety-related plant wntrol sy stem
and pon nles mpui lo the dnerse actuation sy stein. w hich w di not he in Technical Spetilications and muld he out
ol sen ne los m.unten.un e.

Rec,ponse

Resnion o of the PR A nhluiles the quanntative esaluanon ol userdraming esents ilue to loss of wolant accident
Inun nonnal resnlual heat renanal wstem pipe I;ulure or human error treanng a ihversion path to the IRWST.

Res sion 2 ol the PR A will also evaluate the sten.uio w here the hot leg is drained and the operator does not slop
the nonnal resnlual heat renon.d s) stem pumps. ~lhe b.nic model for ihn senano will cover the follow mg: .o
liialullig tiilw n lhe le;a tilr tiH dant s) siel11 h) t eperattir I llis til sulp Ilh' IHirinal residtlat lie;tt relinn al % stelli |Hiln|h:
t > nonnal residual heat renan al o stem poinp seal U X'A oct urs: anil di operator f ails to notale the nonnal resoloal
heat renonal sy stem.

Reusion 2 of the pre \ w dl .nidress the asailabilii) of the hot lee lesel instrumentation.

SSAR Revision: N( >N E

PRA Revision. -

Res nmn 2 of the Shuidow n PR A w di esaluate wre cooling adequacy based on the following setpience of esenh:

.o I)r.un dow n the reactor coolant o stem
h) ()per tner f ails to stop the nonnal lesidual heat retnoval systein putups
ei Nonnal residual heat rennwal systern pump seal L(X' A occurs
di ()perator tails to isolate the nonnal resnlual heat removal system. !

|

Resision 2 of the PR A w di aikhew the asaitahihty of the hot leg lesel untrumentanon. j

Resnion 2 w dl he t ompleted by I)ccember 11. 1994.
1
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Ouestion 720 278

The Septeinher 21. Iwi response to Q72it69 iniheated that the tiene window was I niinule .und the operator
respony' tiene look $0 seconds for lhe operator to manually tiip the reat. tor lollowing an ATWS event. The 1.nlure
rate. IlEP=l. 46E 2. was ilujicated li>r tise siiultiple ;ittionis th;it are to he t.iken in lew than 1 niinuie. T he s rew 's

" noderate" instead of "high." w hh h contlicts with IIR A pros edures in the PR Asucw lesel was unidelled as i

Guidehook i WCAP-126W). 11 the ucw reali/c that they iiave only one niinute to take these actions. the crew \
st!cu les el wiHild alpitthly he "high" inste;id iil "nualerate.' 11 the crew is distracled or inie:Tupted by everits in the
connoi naim, the margin (residual tune) could he reduced f rom to setonds to 15 seconds. Re calculate the llEP
loi ilus oper.itor action taking these concerns mio account.

Responsm

T he modehne of operator action ATW-MAN 0 4 consists of the f ollowing 4 suhteks:

ai Respond to 4 alarms

h) Yertl) neutf ori lluX litcIe;ising

c) S ram the Ie.ictor.

Suhteks { h) and (c) can each lail as a result of error of omiwinn or enor of commiwinn. For example, the
unidehne o1 suhtek th) is shown as tailure ol itein 2 or 4 in the response to RAI 720.69 suhtask (c) is shown as
1.nlure of item -1 or 9 of the model sliow n in the response to R Al 720.69 . Theref ore. 5 powihle wa)s of holing the
.h t h in 1:1 tilp the reactor ale shown ill the finidel.

Westmyhouse aprecs that the strew lesel used in the evaluation ol this action should he re-cak ulated with a hich
st!Cw level.

hl perlollillne liR A f or several Indisidual Plant Examinations (IPEst traming and operating permnnel Irom seven
plants were inteniewed to detennine the perlonnance shaping lattors during each accident sequence, il w as
detennmed that inpping the reactor is one of the most highly tramed scenario l'or the operators, and it is clawilied
as a skilleil-hased auion, w heleby the operator response is siewed as being second nature. Despite the I-minute time
wilhjow. Illis tok is siewed h) the operators as the most unhkely attion to lad. The llEP evaluated for this action
in the IPEs is on the onler ol.2.0E-03. A sinular lesel of trainine will he provided to the AP600 control room
operators to repond to this attion.

Re-cak u atmg this operator action for the AP601) with a high strew lesel will thange the llEP f rom 1.56E-02 to-

4.9E ti2. This value is somew hat conservatise. hecause redundant cues :ind scram conirols. awumed to be as ailable
to the operators, are not consitlered in the AP600 nuxlel.

720.278-1
W Westinghouse
-
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PR A Revision

Re t al.nl.iiion of the liFP for opes.iior a< tion ATW-M ann 4 will he icllaicil in Revision 2 of the APhun PR A.
Residun 2 w ill be t onipleicil by I)ct eniber 11.19%
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& ENG#vtFMO SAMTY FEATURES
movtsican: 0 )
ffreefw 01/13/9d

WESTPIGHOUSE P9CM!ETARY CLASS 2 F7
- ' ~

TaNr 613-a

C ;a. t Mectxmicd N.; J.Jruns and isok2Hort Vafves
Explanatsnr1 of fleadstg and Acrormas fm TaNe 6.1.01

Sy,sem f%md gymem prwermng enraammers

Test:Cormaruners P>netruarur Thrae fields refer to the prvetratam insett These ficids efer to the penetran<a semng mparemeses
Penetrance skeve LD: Aoud penetraron adremScance remher Tyge- Requered erst ')TeF7ID Sequeme No.: Penrerstwe adesmficance number used en the FAIDs
Laur- F%und synens hve

A: Inorgemed lesk Raue TesFber Duectre Of IIoe in er out of catausnare
B taal Isak Rate Tem - gweetrasonSise.: tane um
C: taal Leak Raue Teu - thsd svmeensGDC or RG general desgas apena er Regulatory Gente

Onerd Syv IRC; symeve usade cortaserners as drfined an SSAR Secenn 6hl.1 Note- See armes below
Mediane- Tem that en valve semtenianen Drvue. These fields sefer to the er4ance devues fnr a given penetranem DirNmar L -.-- drectumt?ry. Number of avhjed d vurs per preetrance

Sue- Devue mae
Forward: Ingh pressure en crowawimers moeTyge: Devue bndy tyge
Reverw: Ingh peessure cm outboard adeOperamr- Ogerssor ryge (for values)

tecmam. Devue kwanan usedr or outsatte antairmners
Pomune f4 S. A. Droue prwere in M (mmnal ageranon) Noses-

S (ahu=>=n)
A (pous-accusers) 1.Sagnst. Devue closure egnal Cormanrnrre Irak rase tems are dengnmed Tyge A. B. or C according to 10CT1t30 Appenha L

MS: Man seenhne tentanon 2.
Lst: two meandme svesanne The secemday skie of de meant generarnr. includmg man geme Iredweer, stanup fredwmer, blowdown and samphng
MP- Man deedwater asidanon Pireneg fun the mean genrrmers a the enrmrunem prnetrare. is cormadrsed as eMennon of the cerumnmere. These
LTCA. Law Tccideog sveesna are not part of the searsos amtarr riessure bensdary and de as cyre devectly to de etwannenent anarruphree

durmg prut-accadern cenheont Durmg type A seses, the ararmisry smie et the mesa gruermors is dresw 4med ventedPRHR:Passrve esadent hrat sentrival scannon
7: Cornammere umfanen so the airnosphree cutside antainmera u> ensure that fuS test diffrennal pressuse os agyhed to this t==snday
R& Reactre Centare Pump muso trip signal 3&. Ibgh contanmere perance The crvural dai!1ed weer syarm semans warr-filled and opersmnal durmg the Type A test ut esder to mannan stable

emntmarnera enemg4mme carattinnat
Tua: Cmemnmere untunem cancident with Imr heaarr puessure
S: Safety In=ctice S gnal 4 The cavearrenere isolanon valves for this genetra ce are ryen Amng the Type A test to facdeme erweg. hw leak rues

Actuance Made Pninaryl ze measumi srperssely j

%ccertary-
Pruzary doeure usade of egeranna / Secantare closure made of terrasmi Tyges: 5. h inhamd burierfly vahe a teseMi un the severse dssectnem. q

mannat- mannat simupolanen a the valve (e g handebrei) ;
self- wii cuentted vehe (e g. deck er refet vehe) , rf ^^ " -6 m a:,==^M, - mL ::Tr ^^- -- - - -'.-

'

j^ '
:"f , Ir- -. rf fLA'"! :

'masennunc- gmees operased valve autrenarscaDy clours em a saFrty sefsed egnal **" -, -- r- --
senuse samasel peerer egerzed valve sapssring permose cperater accen (e.g. fmen she MCR) hale ^^ f- - -:'N/A: urimum devices witheet maragulanno capduhty (e-g. flange)

Onsere Time * Required valve clompre urnte tune The inhnard ginhe valve is tested se the reverse duecnon. The ers as causervarsve sence the era gvesseve sends to arerar (
7. .

STD- heleery standard for valve tvpe ihr valve drec whrveas corumnmers pregswe ocerld te id to sear she disc.

M/A: Nne Agga abaesc

g._..
ricM u p u!M 0 2-94
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6. ENGINEERED SAFETY FEATURES
..

Revision: Draft
Effective:

i

Table 6.23-1 (t

Containment Mechanical Pen 1
l

Containment Penetration

System Penetration PAID GDC
Sleeve I.D. Sequence Line Flow Size or Closed Sys Qty Size Type OperatosNo. Reg IRC

Guide

CAS 101 GI Breathing air In 2" 56 No i 2" Globe Manualin i 2" Gak
IU2 G2 Service air in Ir. 6" 56 No 1 6" Globe Ai.

I 6" Omck
CCS 103 Gl IRC loads in In 8" 56 No 1 8" Gate Motor

1 8" Gane Motor
104 G2 IRC loads out Out 8" 56 No 1 8" Cate Motor

1 8" Gate Motor
1 3/4" Check

CVS IUS G1 Spent resin Out 2" 55 No I 2" Ball Manualflush out
1 2" Ball Manual
1 3/4" Relief -

RM G2 Letdown out 2" 55 No 1 3/4" Relief En.4 - -
| 2" Globe Air
i 2" Olobe Air

107 G3 Charging In 3" 55 No 1 3" Olobe Motor i
I 3" Globe Motor *

108 CM 11 injection In 3/4" 55 No 1 3/4" Globe Air !2
to RCS

I 3/4" Oak -

109 C10 Water to In 2" 55 No 1 2" Globe Air |CMT and
1 2" Gak i-

ac.:urnulators '

'DWS PIO COI Demin. water In 82" 56 No 1 2" Globe Manual isys i 2" Check i.-

filS Pil Fuel transfer N/A 36* 56 No 1 36" Blind N/A I
fiange {

TPS Pl2 Gl Fire protection In 4" 56 No 1 4" Oase Manual fstandpipe sys.
1 4" Check -

}

i

i
- i

W Westinghouse
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Ako Ava!!cbh on
;teet 1 of 4) Apenure Card

:

trations and Isolation Volves

Imoladon Device !

Test
J
.t

Actuatbn Mode
fImeba Positian Signal

lClosure Type Medium Direction jN S-A
p,,,, 9,, Times a Note

1
-- t

'
ORC CoC None Manual None N/A C Air Forward

t
t

IRC CCC N<me Self Nam N/A '

ORC OSC T Autanatic Remote Manual ski. C Air Forward
i

IRC OGC Nune Self None N/A

!ORC O O-C S Automatic Remote Manual aid. C Air Forward !IRC OGC S Automatic Remote Manual med.
,'

ORC 0-0-C S Automatic Remote Manual aid. C Air Forward IIRC OSC S Autanatic Remote Manual aid.IRC C.C-C Naie Self Naw j

?ORC C-C-C None Manual None N/A C Air Forward I[RC C-C-C Nme Manual None N/A
{IRC C-C-C None Self None N/A
i

IRC C-C-C None Self None N/A C Air Fvrward IORC OGC T Automatic Remote Manual sid.
!IRC OSC T Automatic Remote Manual mad.

ORC OSC *ILP Autoinatic Remote Manual med. C Air ForwardIRC OGC TLP Automatic Remote Manual std.

ORC O C-C T Automatic Remote Manual sid. C Air Forward
t

IRC O-C-C None Self None N/A i
'

ORC C-C 4 T Automatic Remote Manual ski. C. Air Forward |

!

1RC C-C.C None Self N<me N/A *

ORC C.O-C TNone Manual Nase N/A C Air Forward i
t

IRC CCC None Self None N/A 1

fIRC CoC Nmie N/A N/A N/A B Air Forward
N/A ;

ORC CoC None Manual ' N/A C Air Forward i
<

IRC C-C-C None Self N/A
.

+

;wac.

I
i

6.2-87
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6. ENGINEERED SAFETY FEATURES
Revision: Draft
Effective:

|
.

Table 6.2.31 (j
l

Containment Mechanical Pen (
)

Containment Penetration 1
'

System Penetration P&ID GDC
Sleeve I.D. Sequence Line flow Size or Closed Sys Qty Size Type OCNo. Reg IRC I

Guide |

PCS Pl3 Col Cont. presure N/A 3/4" RGl.141 Yes 1 3/4" Globe Mar
M144 I Bellows

Pl4 0 12 N/A 3/4" RGl.141 Yes 1 3/4" Globe McdM144 I Bellows '

Pl5 08 N/A 3/4" RGl.141 Yes I 3/4" Globe MaxMM4 i Bellows

P16 C04 N/A 3/4" RGl.141 Yes I 3/4* Globe MdPO!.!4 i Bellows '

PSS Pl7 0)I RCS/PSX/CVS Out 3/8" $5 + No 1 3/S" Glote Sobsamples out
2 3/s" Globe Sob

0 12 Cont. air samples out Out 3/8" 56 No 1 3/8" Globe SoCN
2 3/8" Globe Sob

-

0 13 RCS/ Cont. air In I" $6 No 1 1" Globe Sotasemple return i 1" Orck -

Spare N/A 3/8" $6 No 1 3/8" Cap N/A
I 3/8" Cap N/A

PXS P18 Col N e accumulators in l' 55 No i I" Globe Air2

i l' Oak -

RNS Pl9 0)1 RCS to RIIR pump Out 10" 55 No 2 10" Gate Mom
1 10" Gate Me
i 10" Gate Mc
I 3" Relief Self
I 3* Gate Man
1 3/8" Globe Man

P20 0)2 RIIR pump to RCS In 8" $5 No I 8" Globe Man
1 8' Oak -

SFS P21 0)! IRWST/Ref. cav. In 4" 56 No i 4" Gate ManSFP pump dinchar ge
1 4* Qak -

P22 CO2 IRWST/Ref. cav. Out 4" $6 No I 6" Gate Mo2rpurif. out i 6" Gase Moa
, I 3/4" Check -

W Westinehouse=

.
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sheet 2 of 4)
Ap' 10TO Cbr

drations and isolation Valves
i

i
Isolation Device i

Test
{

Actuation Mode $

erator location Position Signal Chesure Type Mediuan Directioit
l

j
N-S.A Times & Notepg, g g ,,7

,w as ical ORC O-OO None Manual None N/A A Air Forward
{
i

N/A C-C O N/A None N/A '

ri ORC 044 None Manual None N/A A Air Forward
'

N/A C-C-C W/A None N/A
>

Ja! ORC 000 None Manual None N/A A Air Forward &

I
N/A C-C-C N/A .. None N/A

{
:

fal
ORC OCO None Manual None N/A A Air Forward i

,

N/A C-C-C N/A None N/A
mid ORC C-C-C T Automatic Remote Manual std. C Air Forwardm$d IRC C-C-C T Automatic Remote Manual sid.

[
ooid ORC C-C-C T Automatic Remote Manual std. C,4 Air Forward{ IRC C-C-C T Automatic Remote Manual ar.l. '
ooid

i,c$d ORC C-C-C T Automatic Remote Manual aid. C Air ForwardIRC C-C-C None Self None N/A ;
'

$ORC C-C-C N4 N/A N/A N/A A Air ForwardIRC C-C-C N/A N/A N/A N/A
,

ORC 044 T Autornatic Remote Manual std. C Air Forward
,

IRC C-C-C None Self Nore N/A
i

IRC CoC None Remote Manual None std. C,4 H,0 Forward
-

IRC ' 04< IIR Remote Manual None std.
~

+

ORC C-O C None Remote Manual Manual std. f'IRC C-C-C None Self None N/A
,

d IRC C-C C None Manual None N/A
i

d IRC C-CE Newie Manual None N/A

IORC C&C Ntwee Remote Manual None sid. C,4 H,0 Forward 1IRC Coc N<w Self None N/A $
*

ORC C-O-C T Automatic Remote Manual std. C Air ForwardIRC C-O C Ninee Self None N/Ai. i
tORC CoC T Automatic Remote Manual sad. C Air Forward
''

IRC C&C T Automatic Remote Manual std.
tIRC C-C-C None Self Note N/A

| i

,

i
6.2-89 :
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6. ENGINEERED SAFETY FEATURES
Revision: 1
Effective: 01/13/94

Table 6.2.3-1 (:

Containment Mechanical Pene

Containment Penetration

System Penetration P&lD GDC
Sleeve I.D. Sequence IJae Flow Slee or Closed Sys Qty Size Type OpNo. Reg IRC

_ Guide

SGS P23 CDIA Main steamline 01 Out 32* 57 Yes 1 32" Gate Ni
I 6" Gate Mot
3 8" Safety -

1 2" Gbk A'r
i 3" Globe Air

4 CDIB !Aain steamline 02 Out 32" 57 Yes 1 32" Gate No
1 6" Gate Mot'
3 8" Safety -

1 2* Globe Air
I 3" Gbb A'r

P25 CD2A Main and startup in 16" 57 Yes 1 16" Gaie Nufeedwater 01

1 4" Globe Air
P26 CD2B Main and startup in 16" 57 Yes 1 16" Gate Nufeedwater 02

1 4" Glote Air
P27 C03A SG blowdown 01 Out 4" 57 Yes 1 4" Globe Air
P28 CD3B SG blowdown 02 Out 4* 57 Yes 1 4* Globe Air
P29 CD4 SG Howdown in 3* 57 Yes 1 3" Globe Manrecirculation

VP3 P30 001A Cont. air alter In 12" 56 No 1 12* Buner0y Air
i

supply A
1 12" Butter 0y Air

P31 CDIB Cont. air filter in 12" $6 No 1 12* Buner0y Airsupply B ,

1 12* Butter 0y Air ,

P32 CD2A Cont. air filter Out 12" $6 No 1 12" Bunerdy
Air {
Air" shaust A.

1 12' Butter 0y
P3.1 CD2B Cont. air filter Out 12" 56 No 1 12* Butter 0y Air Jexhaust B

1 12* Bunerdy Air i
VWS P34 Col Fan Coolers out Out 10" 56 No i 4 10' Butter 0y N aq

l

1 4 10" Bunerdy Nuj
P35 CO2 Fan coolers in In 10" $6 No 1 10" Bauerny N

I 10" Bunerny 1%

W Westinghouse

+
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.heet 3 of 4) A.c, ' ;
~

h

trations and Isolation Valves
g

isolation Device
Test

Actuation Mode
rator Imcat6an Position Signal Closure Type Medium Direction

l

N.S.A Times & Note
_ _ - _ - -

Primary Secondary

|

_

w uc ORC ' O-C.C MS Automauc Remote Manual 5 sec A.2 N3 Forwarder ORC OO-C IJL Autanatic Remote Manual 5 ace *

ORC C-C-C None Manual None N/AORC C-C.C MS Autmnaue Rernate Manual sid.ORC C-C-C MS Automauc Remme Manual std.

maic ORC 0-C-C MS Autananc Remote Manual 5 aec A.2 N,.r ORC OO-C LSL Automauc Remote Manual 5 sec ~ Forward
ORC C C-C None Manual None N/AORC C-C-C MS Automauc Remote Manual std.

.-
ORC C-C-C MS Autanatic Remme Manual sid.

<nttic ORC Of-C hC' Automatic Remote Manual 5 see A.2 Ilp Forward
ORC C-O-C LTC Automauc Remote Manual std.

n tic ORC O-C-C MF Autanatic Remote Manual 5 see A.2 lip Forward
'

ORC C-0-C LTC Automatic Remote Manual std.

ORC OO-C PRIIR Autanauc Remoic Manual std. A.2 lip Forward
ORC OO-C PRilR Automatic Remote Manual std. A.2 Ilp Forward

at ORC C&C None Manual None N/A A.2 Hp Forward

ORC CoC 7 Automatic Remme Manual 5 sec. C.4 Air ForwardIRC C-O-C T Animnatic Remme Manual 5 sec.

ORC CoC T Automauc Remme Manual 5 nec. C Air ForwardIRC C&C T Automatic Remote Manual 5 nec.

ORC C.O.C T Automanc Remote Manual 5 sec. C Air ForwardIRC C&C T Automauc Remote Manual 5 nee.

ORC C-O-C T Automatic Remote Manual 5 sec. C Air Forw ardIke C-O-C T Autananc Remote Manual 5 sec.

tiic ORC O&C T.CP Automatic Remme Manual std. C,3,4 Air Forwardruc IRC OSC T.CP Automatic Remote Manual std.

,atic ORC OOC T.CP Automatic Remo e Manual std. C,3.4 Air Forwardcuc IRC ooc T.CP Automatic Remote Manual std.

6.2-91
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6. ENGINEERED SAFETY FEATURES
Revision: 0
Effective: 01/13/94

WESTINGHOUSE PRC

Table ~

Containment Mechanical Pe
Explanation of IIcading and

System: Fluid system penetrating containment

Containment Penetration: These fields refer to the penetration itself
Penetration Sleeve I.D.: Actt:J penetration identification number
P&lD Sequence No.: Penetration identification number used on tie P& idsLine: Fluid system line
Flow: Direction of flow in or out of containmentSire.: Line size
GDC or RG: Applicable general design criteria or Regulatory Guide
Closed Sys IRC: Closed system inside containment as defined in SSAR Section 6.2.3.1.1 :

.

:Isolation Device: These fields refer to the isolation devices for a given penetrationOty.: Number of subject devices per penetration
Sir.e: Device size ,

Type: Device body type
Operator: Operator type (for valves) ,

Location: Device location inside or outside containment |
Position N.S-A: Device position for N (normal operation) i

S (shutdown)
A (post-accident) ',Signal: Device closure signal

MS: Main steamline isolation ;
:IEL: Low steamline pressure !

M F: Main feedwater isolation
LTCA: Low Tcoldavg
PRHR: Passive residual heat removal actuation

,

'

T: Containment isolation '

RCP: Reactor Coolant Pump auto trip signal
.

!CP: High containment pressure '

TLP: Containment isolation coincident with low header pressure {S: Safety Injection Signal '

Actuation Mode Primary /
Secondary:

Psimary closure mode of operation / Secondary closure mode of operation Types:
manual: manual manipulation at the valve (e.g. handwbeel)
self: self controlled valve (e.g. check or relief valve)
automatic: power operated valve autcmatically closes on a safety related signal
remote manual: power operated valve requiring remote operator action (e.g. from the MCR)
N/A: isolation devices without manipulation capability (e.g. flange)

Closure Time: Required valve closure stroke time
STD: Industry standard for valve type
N/A: Not Applicable

!

l

3 Westinghouse
!

1

,I

e

i i
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'PRIETARY CLASS 2 0 m

2.31

etrations and Isolation Valves
\cronyms for Table 6.2.3-1

Test: These fields refer to the penetration testing requirernents
7|ifTcpType: Required test type

-

,3~. . !'t', ,

A: Integrated Leak Rate Test >L',;[;|'Qr.~
'

n % '

II: Local Leak Rate Test - penetration
,.

it ||)b
C: Local leak Rate Test - fluid systems

~y[!%Ut
Note: See notes below

.,

' Y D .'i'aMediurn: Test fluid on valve seat e
a C ., ,.~. q''

Direction: Pressurization direction ~"

Forward: high pressure on containment side
Reverse: high pressure on outboard side

Notes:

1. Containment leak rate tests are designated Type A.11, or C according to 10CFR50 Appendix J.

2.
'Ihe secondary side of tie steam generator, inchading main stearn, feedwater, startup feedwater, blowdown ard sampling
piping from the steam generators to tic contairunent penetration, is considered an extension of the containment. These
systems are not part of the reactor coolant pressure boundary ard do not open directly to the containment atmosphere
during post-accident corditions. During type A tests, the secondary side of the steam generators is deairml+ral vented
to the atrnosphere outside containment to ensure that full test differential pressure is applied to this boundary.

3. The central chilled water system remains water-filled ard operational during the Type A test in order to rnaintain stable
containment atmospheric conditions.

4.
The containment isolation valves for this penetration are open during the Type A test to facilitate testing. Their leak rates
are measured separately.

.

5. The inboard butterfly valve is tested in the reverse direction.

E
Tw. ting-ofatwakmide+eals<m.the-pen.oeuwt handsloors-i+perkwned-ala twheceijwessure-of41ATERtjwigr--Tw, ting
al*4owerpressurencenservative+uwthe4 cst-pvessure4erals4o+ pen 4he4kw+rs -wiereas+mtainment-pressure-wouldrtw444he4k*nu+k+ sed,

7.
The inboard globe valve is tested in the reverse direction. The test is conservative since the test pressure terds to unseat
the valve disc, whereas containment pressure would tend to seat the disc.
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6. ENGINEERED SAFETY FEATURES
Revision: 0
Effective: 01/13/94

WESTINGHOUSE PRC

Table 6.2.3-1 (;

Containment Mechanical Pene

Containment Penetration

System Penetratkin P&lD GDC
Sleeve I.D. Sequence 1)oe Fluw Size or Clueed Sys Qty Size Type C

No. Reg IRC
Gehle

WLS P36 0)! Reactor c-oolant drain Out 2" 56 No 1 2" Globe Aitank out i 2" Globe Ai
P37 002 Reactor coolant drain Both 3/4" 56 No 1 3/4" Globe Aitank gas

1 3/4" Globe Aii
P38 OD3 Normal cont. sump Out I 1/2" $6 No 1 1 1/2" Globe Aii

l i 1/2" Globe Ab
SPARE P39 N/A 12" 56 No 1 12" Ilange $

I 43" "r;: W
SPARE P40 N/A 12" 56 No i 12" Flange NA

I "- NAr

ST ARE P41 N/A 12" 56 No I 12" Ilange N/
I "x;: N/.

SPARE P42 N/A 12" 56 No 1 12" Ilange Nb
l "=;: N/*

.

SPARE P43 N/A 12" $6 No 1 12" Flange Nh
1 "2; _ NN

CNS 1101 N/A Main equipment N/A 264" 56 No I Doublehatch
Scaled
llatch .

1102 N/A Maintenance hatch N/A 192" 56 No I Double
Scaled
llatch

1103 N/A hrsonnel hauh N/A i18" 56 No 1 Double
Scaled
liasch

IIG4 N/A INrsonnel hath N/A i15" 56 No 1 Double
Sealed
flatch
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*ations and Isolation Valves
,

f

I.wsiation Device
Test

$Actuation Mode
peraser Imat6an Pos6 tion Signal Closure Type Medium Directionl

N.S.A p, g Times & Note
;

5ORC O O-C T Autanatic Remote Manual std. C Air ForwardIRC 0-0-C T Autanatic Remote Manual std.
iORC C C-C T Automatic Remote Manual std. C Air Forward
h

IRC C-C-C T Autanatic Remote Manual sid.
'
,

'

ORC C-C-C T Automatic Renwte Manual sad. C Air Forward i1RC C-C C T Automatic Remote Manual std. f

4 ORC C C-C N/A
.N/A

N/A N/A B Air Forwards aC CCC m .
L3 ORC CCC N/A N/A N/A N/A B Air Forward [s IRC CCC N/A N/A N/A
1ORC C-C-C N/A N/A N/A N/A B Air Forward I

.

2 IRC CCC N/A N/A N/A *

ORC C-C-C N/A N/A N/A N/A B Air Forward i4RC CCC N/A N/A N/A.
'

ORC C-CC N/A N/A N/A N/A B Air Forward
.

_

3RC CCC N/A N/A N/A
,

.

IRC CC-C None Manual Norm N/A B Air Forward
i

i

!
,

IRC C-C-C None Manual None N/A B Air Forward i,

?IRC C-C-C None Manual None N/A B4 Air Forward |

>

.

~ L

rRC CC No,, u,,,,i go,,, 3,3 y .

,

!
l

I

,
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