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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

RAI Response Number: RAI-TR09-008
Revision: 5

Question:
In TR-9, starting on p. 4, Westinghouse presents a justification'for reducing the design external
pressure from 2.9 psid to 0.9 psid, and states that "the extreme conservatism in the above
analyses was reduced and an estimate of the external pressure was provided in the response to
DSER Open Item 3.8.2.1-1." The staff reviewed the AP1 000 SER and could not establish that
this reduction has been specifically reviewed and accepted by the staff. The staff also reviewed
AP1 000 DCD, Rev. 15, and found that the design external pressure is specified to be 2.9 psid
on page 3.8-1. Since there is no evidence that the reduction in design external pressure has
been reviewed and accepted by the appropriate staff reviewers, and a determination of
acceptability cannot be made by staff structural reviewers, Westinghouse must use the design
external pressure of record (i.e., 2.9 psid) in demonstrating the adequacy of the containment
penetration designs. Therefore, the staff requests the applicant to

" Demonstrate the design adequacy of the containment penetrations for a design
external pressure of 2.9 psid.

" Confirm the design adequacy of the steel containment vessel (other than penetrations)
for a design external pressure of 2.9 psid.

Revision 2

According to Westinghouse, the "inadvertent actuation 'of the containment coolers" event
controls both the minimum service temperature and the external pressure loading for the steel
containment shell. The Containment Performance reviewers must evaluate the hypothetical
scenario, and either agree or disagree with Westinghouse's predicted minimum containment
shell temperature, and the predicted external pressure loading. The structures and materials
reviewers cannot resolve their technical issues until the "inadvertent actuation of the
containment coolers" event is resolved. Refer to RAI-SRP 6.2.1.1-SPCV-07. A teleconference
took place between W and staff reviewers responsible for structures, materials, and
containment performance, in order to clarify for W what the issues are, related to each review
area. W has an action to address these issues.

Revision 3

Resolution of RAI-TR09-008 is tied to the resolution of RAI-SRP6.2.1.1-SPCV-07. Explain
inconsistencies in DCD Section 3.8.2.6, Table 3.8.3-1, and Tech Spec Bases B 3.6.4.

Revision 5

10 CFR 50, Appendix A, General Design Criterion (GDC) 50, requires that nuclear power plant
containment structures be designed with a sufficient margin of safety to accommodate
appropriate design loads. Per the guidance in SRP 3.8.2 11.3 (acceptance criteria), the
structural staff has reviewed the Revision 4 response to RAI TR09-08, and requires additional
clarifications. Please address the following:

RAI-TR09-008 R5
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

a. In Table 1, the results show a trend of higher external pressure as the outside
temperature goes up. However, the analysis is limited to < 19 de-grees F, for which
the external pressure is 0.98 psi. The staff requests the technical basis for limitinq
the analysis to 19 degrees F for the outside temperature.

b. After reviewing the RAI response and the proposed revision to DCD Table 3.8.2-
1, it is not clear what temperature gradient/external pressure combination is used in
the Service Level A load combination notated by footnotes 3 and 5. Describe in
detail the pressure and temperature condition used in this Service Level A load
combination, and the technical basis for concluding it is the worst case. Include this
information in DCD 3.8.2 and TR-09. Revise the DCD Table 3.8.2-1 footnotes to
reference the DCD 3.8.2 section that describes this loadinq condition.

c. The staff noted a number of inconsistencies between proposed DCD Table 3.8.2-
1 and the latest TR-09 Table 2-4, both of which identify the applicable load
combinations for design of the containment structure. Please make these tables
consistent, or provide the technical basis for the inconsistencies.

d. The maximum external pressure is no longer listed as 0.9 psi in the proposed
revision to DCD Table 3.8.2-1. For consistency, ensure that all references to the 0.9
psi external pressure in both the DCD and TR-09 are appropriately revised.

Westinghouse Response:

For consistency with Figure 6.2.1.1-11, the words 'at one hour' were deleted from the text in
section 6.2.1.1.4 of the DCD, Revision 16. This change and all other DCD changes shown
below were incorporated in Revision 5 of APP-GW-GLR-1 34 (Technical Report 134).

The description of the external pressure analysis in DCD subsection 6.2.1.1.4 will be revised as
shown below. T"his analy..i. con.,udos that the linmiting ca.e containment pro.ssur transient is
an inadve-rtent ac-tu-ationA of ac-tive- containmenAt cooling duFrig extreme cold ambhient con~ditionps

The limiting external pressure and associated thermal transient is considered conservatively as
a normal event and is evaluated against ASME Service Level A criteria. It is also conservatively
evaluated in combination with the safe shutdown earthquake occurring at the time of minimum
pressure against ASME Service Level D criteria.

The external pressure analysis in DCD subsection 6.2.1.1.4 would permit a reduction in the
design external pressure for the containment vessel from 2.9 psid to 0.9 psid. Westinghouse
does not intend to change the design of the containment vessel and will retain the 2.9 psid as
the design external pressure. Which is evaluated again..t. AS•ME desigo• - ndition,,,.
Westinghous-14- Ae wll alsoretan- the specfification reurnF eauto of the combi-n-ation of the
2.9 psid design external pressure and the safe shutdow;Ln. earthqualko.

RAI-TR09-008 R5
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

The containment vessel, including the penetrations, is designed for a design external pressure
of 2.9 psid. The design external pressure is the second "design" case in DCD Table 3.8.2-1 and
also shown as "Des2" in Table 2-4 of this report. Th• design exto.nal pressure plus SSE is
cR-odereld nth first SeAric Levol D ;Acin DDrr Table 3.8.2-1 and Anlso shon AS "Dl in

Table 2 4 of this report. The o...o... exte.ral pressure of 0.9 psid .i'ly used as part of the
"inadyertent actuationR of active containment coGolig during extremne cold amnbient conditions"

vent (arses Al -AnPd M2 in Tablo 2 1).

Response Revision 3

To determine parameters and loading conditions for the structural evaluation of the containment
pressure vessel shell for external pressure loading conditions, postulated accident scenarios are
evaluated. These scenarios typically postulated a rapid temperature reduction in the
containment atmosphere. These postulated accidents were defined in DCD Subsection 6.2.1.1.
DCD Section 6.2 considers containment performance requirements and analyses. The
placement of information about the external pressure transients in Subsection 6.2.1.1 has
caused confusion in the review of Section 6.2. The resolution of RAI-SRP6.2.1.1-SPCV-07 is
dependent on the removal of information on the external pressure analyses from Section 6.2.

Information on the external pressure analyses is added to DCD Subsection 3.8.2, as shown
below, to replace information removed from Subsection 6.2.1.1.. The service metal temperature
in Subsection 3.8.2.6 is corrected. Conforming changes to Note 3 to Table 3.8.2-1 and
Technical Specification Bases for B 3.6.4 are also shown below.

No additional changes to TR09 (APP-GW-GLR-005) are included in Revision 3 of this response

Response Revision 4

In Revision 2 of the response to RAI-SRP6.2.1.1-SPCV-07 Westinghouse has proposed
revision of Subsection 6.2.1.1.4 to be similar to what was provided in DCD Revision 15 to
support the Design Certification. This revised text supports the use of a value of 2.9 psi for a
design external pressure. This design external pressure is used in a design pressure load
combination that does not include a thermal load. The design external pressure is a bounding
pressure determined using a scenario that is nonmechanistic with respect to credible
temperature conditions.

To evaluate loading combinations that include external pressure and thermal load a more
credible external pressure is used. These loading combinations are used to evaluate Service
Level A and Service Level D limits. Additional information on the development of the Service
Level load combinations is provided in the DCD in Subsection 3.8.2 as shown below.

Westinghouse completed WGOTHIC runs of inadvertent actuation of the containment fan
coolers, inadvertent actuation of the PCS, and Loss of AC (LOAC) transients. The inadvertent
fan cooler cases were run at external ambient temperatures of -400F, -30'F, -1 0°F, 0°F, and
190F to determine the differential pressure across the containment shell. The inadvertent PCS

RAI-TR09-008 R5
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

cases were run with external temperatures of 330F, 40°F, 70°F.The LOAC cases were run at -40°F and 190F.

The analyses combine an initializing case to determine the initial containment atmospherictemperature with the appropriate fault condition transient into a single run.

A humidity of 25% and 10% were analyzed for the -40°F and 0°F inadvertent fan cooler cases.A humidity of 25% was analyzed for the -30OF and -1 0°F cases. From sensitivity runs madeduring the development of the calculation it was determined the lower the humidity incontainment the higher the containment temperature was allowed to rise prior to transientinitiation. This makes sense as the specific heat of water vapor is 0.48 Btu/lbm-0 F whereas thespecific heat of air is - 0.24 Btu/lbm-°F. The higher the containment temperature the greater thecalculated external pressure at transient initiation as this will result in the greatest AT. Fromsensitivity runs made at the cold conditions even at 100% and 50% humidity containmentequilibrated to 25% and 10% humidity respectively. These values were used to minimizehumidity in the various transients analyzed to maximize the calculated magnitude of externalpressure. Table 1 depicts the results of the inadvertent fan cooler cases:

Table 1: Results of the Inadvertent Fan Cooler Cases

External Temp. (OF) Humidity (%) Min. Service Metal Calculated Ext.
Temp (0F) Pressure (psid)-40 25 7.18 -0.59

-40 10 7.76 -0.70-30 25 -0.61 -0.53External Temp. (OF) Humidity (%) Min. Service Metal Calculated Ext.
Temp (OF) Pressure (psid)-10 25 7.5 - -0.54

0 25 17.5 -0.550 10 18.1 -0.7919 10 33.75 -0.98

Table 2 depicts the results of the Loss of AC power cases. Based on the sensitivities to externalpressure identified in the inadvertent fan cooler cases the LOAC cases were run at -40'F and19°F as these were the most limiting cases identified for external pressure and minimum servicemetal temperature. The cases conservatively used 25% and 10% internal humidity to maximizethe magnitude of the calculated external pressure.

Table 2: Results of the LOAC cases

External Temp. (OF) Humidity (%) Min. Service Metal Calculated Ext.
Temp (0F) Pressure (psid)-40 25 4.16 -0.5719 10 37.71 -0.58

( Westinghouse
RAI-TR09-008 R5
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Table 3 depicts the inadvertent PCS cases. The minimum service metal temperatures were not
depicted for these cases since the minimum service metal temperature could not be challenged
for these transients.
Table 3: Results of the Inadvertent PCS Cases

External Temp. (°F) Humidity (%) Min. Service Metal Calculated Ext.
Temp (OF) Pressure (psid)

40 10 N/A -0.42
33 10 N/A -0.37
70 10 N/A -0.44

The scenario described in DCD Rev. 17 Subsection 6.2.1.1.4 to validate the external design
pressure was also run to verify that the calculated pressure differential is less than 2.9 psid.

In the DCD revisions shown below the differentiation between the design external pressure and
the more credible external pressure used for Service Level A and D load combinations is
explained. How this more credible value of external pressure is determined is also explained.

In the revisions for Table 3.8.2-1 shown below, the reference to footnote (4) for the second
design load combination is deleted. Footnote (4) identifies the thermal load at 700F. This load
is taken to mean a zero thermal load. Not including a thermal load in this load combination is
consistent with the standard practice for vessel design to not include a thermal load for a design
load combination. Typically the design load combinations include deadweight, pressure and
design mechanical loads. The Standard Review Plan (SRP) for 3.8.2 does not include a design
condition load combination that includes external pressure. The inclusion of this second design
load combination provides for an evaluation beyond what is recommended by the SRP for 3.8.2.

In the revisions for Table 3.8.2-1 shown below two of the loading combinations are eliminated.
For both the Service Level A and Service Level D combinations a case that includes a
combination with the design external pressure and the thermal load at 70°F (footnote 4) was
previously included. The thermal load at 70°is taken as a zero thermal load. These load
combinations are not appropriate for the Service Level A and D load combinations and have
been deleted. The load combinations that remain include cases with external pressure and a
thermal load for both Service Level A and Service Level D. These cases are consistent with the
guidance in Regulatory Guide 1.57 and, the SRP for 3.8.2.

The footnote (4) remains for the load combination which includes the tornado load since
tornados are not expected during extreme cold temperature conditions.

The footnote (6) for Table 3.8.2-1, which identifies the minimum metal service temperature, is
deleted from the table since this information is included in the DOCD text and there is no entry in
the table that refers to footnote (6).

Response Revision 5

RAI-TRg9-008 R5
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

a. The explanation of results found in APP-MV50-ZOC-039 Rev. 0 clearly explains
this. The pressure excursions are proportional to the temperature change in
containment resulting from the various transients. For conservatism the
inadvertent fan cooler transients were performed assuming the fan coolers were
off to maximize the internal containment temperature prior to transient initiation.
In reality the fan coolers will be running at all times, so an inadvertent actuation is
not really a credible event but was analyzed at the staffs request. Additionally,
the APN000 Tech Specs State that if Containment Temperature is greater than
120 F then the plant can't operate. So, the 19 F case represents the case with
the maximum containment internal temperature coupled with the minimum
outside temperatures which maximizes the heat transfer gradient to the outside
which results in the greatest containment internal temperature reduction at
transient initiation.

At higher external temperatures the fan coolers would have to be running prior to
transient initiation, which would result in a lower containment initial temperature
which would result in a smaller pressure excursion magnitude. Remember the
fan cooler performances ramp from 40 F to max at 120 F. Starting the transient
at a lower containment temperature would result in less heat removal due to the
reduced performance of the fan coolers.

b. The external pressure to be analyzed in Service Level Al is 0.9 psid combined
with the thermal gradient based on an outside air temperature of -400F. When
the outside air temperature is -400F, the metal temperature of the CV exposed to
the cold air is -1 8.5 0F. The metal temperature of the CV not exposed to outside
air temperature will be 700F, with a step change taking place at the location of
the external stiffener at E.L. 131'-9".

Based upon the results of analyzing several credible initiatinq events, it was
determined that an external pressure of 0.9 psid combined with this thermal
gradient provide the highest stress 'intensities in the CV. Because of this, these
will be the pressure and temperature to be analyzed with the ASME Service
Limits.

See DCD revision section of the RAI Response for DCD markup.

c. Once this RAI Response is accepted by the NRC, TR-09 will be updated to
reflect the proposed DCD Table 3.8.2-1. See Technical Report Revision Section
of this RAI Response for changes to TR-09.

d. Once this RAI Response is accepted by the NRC, TR-09 will be updated to
reflect the proposed DCD Table 3.8.2-1. See Technical Report Revision Section
of this RAI Response for changes to TR-09.

RAI-TR09-008 R5
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Design Control Document (DCD) Revision: (thru Revision 5)
Note: Due to the complexity of the combined responses' changes, a
"changes accepted" version of the markup is also attached.

Revise Subsection 3.8.2.4.1.1 as follows:

3.8.2.4.1.1 Axisymmetric Shell Analyses

The containment vessel is modelled as an axisymmetric shell and analyzed using the ANSYS
computer program. A model used for static analyses is shown in Figure 3.8.2-6.

Dynamic analyses of the axisymmetric model, which is similar to that shown in
Figure 3.8.2-6, are performed to obtain frequencies and mode shapes. These are used to
confirm the adequacy of the containment vessel stick model as described in
subsection 3.7.2.3.2. Stress analyses are performed for each of the following loads:

Dead load
Internal pressure
Seismic
Polar crane wheel loads
Wind loads
Thermal loads

The seismic analysis performed envelope all soil conditions. The seismic analysis is
discussed in Section 3.7. The torsional moments, which include the effects of the eccentric
masses, are increased to account for accidental torsion and are evaluated in a separate
calculation.

The results of these load cases are factored and combined in accordance with the load
combinations identified in Table 3.8.2-1. These results are used to evaluate the general shell
away from local penetrations and attachments, that is, for areas of the shell represented by the
axisymmetric geometry. The results for the polar crane wheel loads are also used to establish
local shell stiffnesses for inclusion in the containment vessel stick model described in
subsection 3.7.2.3. The results of the analyses and evaluations are included in the
containment vessel design report.

Design of the containment shell is primarily controlled by the internal pressure of 59 psig.
The meridional and circumferential stresses for the internal pressure case are shown in
Figure 3.8.2-5. The most highly stressed regions for this load case are the portions of the shell
away from the hoop stiffeners and the knuckle region of the top head. In these regions the
stress intensity is close to the allowable for the design condition.

Table 3.8.2-1 includes a second design load combination to address external pressure. For
the design external pressure load combination a conservatively large magnitude of 2.9 psi
differential pressure is used. This design external pressure is validated by assuming that the
containment is operating at the maximum temperature, 120'F, with 100% relative humidity,

RAI-TR09-008 R5
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

and experiences a step change to the minimum operating temperature, 50TF. The
assumptions used to validate the 2.9 psi differential pressure are discussed in Subsection
6.2.1.1.4. These assumptions are nonmechanistic because the outside air temperature
conditions to result in an operating temperature of 50'F are inconsistent with an initial
containment atmosphere temperature of 120TF. The calculation of the differential pressure
using this nonmechanistic approach results in a value of external pressure less than the 2.9
psid design external pressure. The design extemal pressure provides a bounding value for the
design conditions. The load combination for the external pressure design condition includes
deadweight, design external pressure, and reaction loads. Thermal loads are not included.

Several events are evaluated for the potential to result in an external pressure load. The
credible limiting event for external pressure is the loss of all AC power. A mor• cedib4e

is less than 1.0 pA d. For this event the external pressure used to evaluate the ASME Service
Limits shall be 0.9 psid, combined with an outside air temperature of -40'F. This event
conservatively results in a metal temperature of -1 8.5°F for those portions of the vessel above
E.L. 131 '-9" and a metal temperature of 70'F below this elevation with a step change at the
external stiffener.

Loss of AC power is evaluated using more realistic, mechanistic assumptions than for the
design external pressure analysis. The more credible determination of the external pressure
for the loss of AC power results in a value smaller than the inadvertent actuation of the active
containment cooling and considerably smaller than the design external pressure (2.9 psid).

Inadvertent actuation of the containment fan coolers is the worst caselirrifine eyeft for
external pressure at cold conditions: however, this event is not credible due to the fact that the
containment fan coolers will be operational and cannot be inadvertently actuated. However,
this event was evaluated at several initial outside air temperature conditions to determine the
maximum differential pressure. The thermal load associated with this event is due to the
thermal gradient in the containment shell from the portion insulated by the external stiffener
to the portion exposed to the outside air.

For AP1000, the passive containment cooling system (PCS) provides heat removal from the
containment shell to the environment via natural circulation air flow. Since the passive
containment cooling system water is relatively warm (minimum of 40'F) compared to the
outside air temperature; for extreme cold conditions inadvertent actuation of this system
results in a less limiting external pressure and shell temperature.

Inadvertent actuation of the containment spray is not credible since the AP 1000 containment
spray requires significant local operator action to align the system.

External pressure and thermal loads are used in load combinations to evaluate Service Level
A and D stress limits. These external pressure conditions are included in the loading
'nrhin~itionc in TnhlP "* R M-1 The lnad c•nmhinatinng that innhide •xt~rnsl nrpe1irp snd

RAI-TR09-008 R5Gtngouse Page 8 of 47



AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

thermal loads are evaluated for several cases of initiating event and external temperature to
determine the limiting case of external pressure and external temperature.

Major loads that induce compressive stresses in the containment vessel are internal and
external pressure and crane and seismic loads. Each of these loads and the evaluation of the
compressive stresses are discussed below.

* Internal pressure causes compressive stresses in the knuckle region of the top head and in
the equipment hatch covers. The evaluation methods are similar to those discussed in
subsection 3.8.2.4.2 for the ultimate capacity.

* Evaluation of external pressure loads is performed in accordance with ASME Code,
Section III, Subsection NE, Paragraph NE-3133.

* Crane wheel loads due to crane dead load, live load, and seismic loads result in local
compressive stresses in the vicinity of the crane girder. These are evaluated in accordance
with ASME Code, Case N-284.

" Overall seismic loads result in axial compression and tangential shear stresses at the base
of the cylindrical portion. These are evaluated in accordance with ASME Code, Case
N-284.

The bottom head is embedded in the concrete base at elevation 100 feet. This leads to
circumferential compressive stresses at the discontinuity under thermal loading associated
with the design basis accident. The containment vessel design includes a Service Level A
combination in which the vessel above elevation 107'-2" is specified at the design
temperature of 300'F and the portion of the embedded vessel (and concrete) below elevation
100 feet is specified at a temperature of 70'F. The temperature profile for the vessel is linear
between these elevations. Containment shell buckling close to the base is evaluated against
the criteria of ASME Code, Case N-284.

Revision 1 of Code Case N-284 is used for the evaluation of the containment shell and
equipment hatches.

Negative pvaluated by assumin.;g aninadvei.ent actu.-. ation of the1 active.
co'ntalinment colig.Fr- P1000, the passive containment coolingsse rvdsha
removal frcm the containment shell to the cnviroenment via natural crua ionai flow during
noRmIal oper-ation. Since the Passive containment cooling system w00aterF is r-el-atively war
(mieaimum4of400 F-) comp~ared to the outside air- temfper-atur-e, actulation of this system results
in; -a less28 l-imiting external pr-essure and shell temfper-aturfle. The inet external pr-essure for- this

,et s proximately 0.9 psid. Inadvertent actuation of the containment fan ecoler-s is the
limiting event forextra rssrFtcl eond-iticns. Inadvertent acetuation of the
contain~men spasnt cr-edible since the AP1000 containment spr-ay rcequir-ec significant
local oper-ato-r-acetion- to -Align the system.

* Westinghouse
RAI-TR09-008 R5
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

The bouffinding external beu ca4nbecalulated by ass•uRm1ing that the cc is
oper-ating at the m iumtemperature, 1 20F, with 100%97 relative humidity, and cxeinc
a step ehange te the minimu opating temper~ature-, 50F. Th6 calcutlated pressuehag
for thi tr-ansient is 2.9 psid. ThiS v-alufe is boun-fd-inig anid iS base-d- Aon- -A nnhnsi
eenditieft

These external pressure coniditionfs reincluded in the leading combinatiens in Table 3.9.2 1

Revise Table 3.8.2-1 as follows:

O Westinghouse
RAI-TR09-008 R5
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AP1o00 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Table 3.8.2-1

LOAD COMBINATIONS AND SERVICE LIMITS FOR CONTAINMENT VESSEL

Load Combination and Service Limit

Load Description Con Test Des. Des. A A A C D C D D

Dead D x x x x x x x x x xjx

Live L x x x x x N x x x x x x

Wind__' W x x

Safe shutdown earthquake Es x x x

Tornado Wt x

Test pressure Pt x

Test temperature Tt x

Operating pressure Po x x

Design pressure Pd x x x x

Design External pressure Pe x *

External pressure (9.9_p6id)13 ) Pe x x

Normal reaction Ro x x x x x

Normal thermalP To (4) (5)x (4) (4)x *(4) (5)

Accident thermal reactions Ra x x x x

Accident thermal Ta x x x x

Accident pipe reactions Yr x

Jet impingement Yj x

Pipe impact Ym x

OWestinghouse
RAI-TR09-008 R5
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Notes:
1. Service limit levels are per ASME-NE.
2. Where any load reduces the effects of other loads, that load is to be taken as zero, unless it can be

demonstrated that the load is always present or occurs simultaneously With the other loads.
3. Rediee4 . Extemal pressure of 0.9 psid at one heur in less of -all a tr."ansient based on evaluation of credible

initiating events in cold weather or inadvertent PCS actuation.
4. Temperature of vessel is 70'F.
5. Temperature distribution for credible initiating event inadvertent actuation ef active .. ntaim.ent ceeoing in

cold weather or inadvertent PCS actaatien. Evaluation of load combination cases including external pressure
and thermal combine the coincident external pressure with thermal load for same temperature.

6. The "lowest senrvie Metal temperatur-e" eeffespending to 402F outside temper-ature is 18.52F.-
6. Wind load for the construction load combination is based on a 70 mph wind. Wind load for the Service Level

A load combination is analyzed as a reduction in external pressure.

The following paragraphs are added to subsection 3.8.2.4.1.1 in Revision 3 of this response.
This DCD revision is superseded by the DOD revision for Revision 4 of the response.

Negative pressure is evaluated by assuming an inadvertent actuation of the active
containment cooling. For AP1000, the passive containment cooling system provides heat
removal from the containment shell to the environment via natural circulation air flow during
normal operation. Since the passive containment cooling system water is relatively warm
(minimum of 400F) compared to the outside air temperature, actuation of this system results
in a less limiting external pressure and shell temperature. The net external pressure for this
event is approximately -0.9 psid. Inadvertent actuation of the containment fan coolers is the
limiting event for external pressure at cold conditions. Inadvertent actuation of the
containment spray is not credible since the AP1000 containment spray requires significant
local operator action to align the system.

The bounding external pressure can be calculated by assuming that the containment is
operating at the maximum temperature, 120F, with 100% relative humidity, and experiences
a step change to the minimum operating temperature, 50F. The calculated pressure change
for this transient is -2.9 psid. This value is bounding and is based on a nonmechanistic
condition.

These external pressure conditions are included in the loading combinations in Table 3.8.2-1

Revise the first paragraph of Subsection 3.8.2.6 as follows: (Response Revision 3)

Materials for the containment vessel, including the equipment hatches, personnel locks,
penetrations, attachments, and appurtenances meet the requirements of NE-2000 of the
ASME Code. The basic containment material is SA738, Grade B, plate. The procurement
specification for the SA73 8, grade B, plate includes supplemental requirements. S1, Vacuum
Treatment and S20, Maximum Carbon Equivalent for Weldability. This material has been
selected to satisfy the lowest service metal temperature requirement of -4-5-18.5°F. This
temperature is established by analysis for the portion of the vessel exposed to the
environment when the minimum ambient air temperature is -40'F. Impact test requirements
are as specified in NE-2000.

RAI-TRo9-008 R5
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Revise Note 3 to Table 3.8.2-1 as follows: (Response Revision 3) This revision is superseded
by the revision for Response Revision 4 shown above.

3. Reduced pressure of 0.9 psid at one hour in event of inadvertent actuation of the containment fan coolers less-ef
all ac transient in cold weather.

The following revisions to Subsection 6.2.1.1.4 and Figure 6.2.1 .1-11 were provided in Revision
2 of this response. Please see the response to RAI-SRP6.2.1.1-SPCV-07 Revision 1 and 2 for
more recent revisions to this subsection. RAI-SRP6.2.1.1-SPCV-07 Revision 2 modifies
Subsection 6.2.1.1.4 to be similar to the description in DCD Revision 15.

6.2.1.1.4 External Pressure Analysis

Certain design basis events and credible inadvertent systems actuation have the potential to
result in containment external pressure loads. Evaluations of these events show that an
inadvertent actuation of active containment cooling a less cf all ac pcwer sources during
extreme cold ambient conditions has the potential for creating the worst-case external
pressure load on the containment vessel. This event leads to a reductien in the 'ntbeal
containmcRnt beat loads from the r-eacter- coolant system and other- active eempenefits, thu1s
resuting in-.a temperature reduction within the containment and an accompanying pressure
reduction. Evaluations are performed to determine the maximum external pressure to which
the containment may be subjected during a postulated actuation of the active containment
coolingless of all a. power- sur.es.

The evaluations are performed with the assumption of a -40'F ambient temperature with a
steady 48 mph wind blowing to maximize cooling of the containment vessel. With no active
cooling in use Tthe initial internal containment temperature is conservatively calculated
a&sumed-to be 694-2-0 F, creating the largest possible temperature differential to maximize the
heat removal rate through the containment vessel wall. A negative 0.2 psig initial
containment pressure is used for this evaluation. A conservative maximum initial
containment relative humidity of 100 percent is used to produce the greatest reduction in
containment pressure due to the loss of steam partial pressure by condensation. It is also
conservatively assumed that no air leakage occurs into the containment during the transient.

Negative pressure is evaluated by assuming an inadvertent actuation of the active
containment cooling. For AP1000, the passive containment cooling system provides heat
removal from the containment shell to the environment via natural circulation air flow during
normal operation. Since the passive containment cooling system water is relatively warm
(minimum of 40'F) compared to the outside air temperature, actuation of this system results
in a less limiting external pressure and shell temperature. Inadvertent actuation of the
containment spray is not credible since the AP1OOO containment spray requires significant local
operator action to alighn the system. Inadvertent actuation of the containment fan coolers is the
limiting event for external pressure at cold conditions.

Evaluations are performed using WGOTHIC with conservatively low estimates of the
containment heat loads and conservatively high heat removal through the containment vessel
consistent with the limiting assumptions stated above. Results of these evaluations

*RAI-TR09-008 R5
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demonstrate that at one heor after the event the net external pressure is approximately -0.9
psid which is within the capability of the containment vessel. The pressure changes very
slowly after the initial decrease and there'is within the 2.9 psid design .xtemal pressure. This
is-sufficient time for operator action to prevent the containment pressure from dropping
below the -0.9 psid external pressure, based on the PAM's containment pressure indications
(four containment pressure instruments) and the ability to mitigate the pressure reduction by
opening either set of containment ventilation purge isolation valves, which are powered by
the 1E batteries.

OWestinghouse
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AP1000 Cold Containment
Transient Response
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Figure 6.2.1.1-11 AP1000 External Pressure Analysis Containment Pressure vs. Time
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The following revision is included as part of the Revision 3 response. Revision 5 of this
response negates the following change to the Technical Specification Bases for B 3.6.4.

Revise the third paragraph of APPLICABLE SAFETY ANALYSES in the Technical Specification
Bases for B 3.6.4 Containment Pressure as follows:

The containment was also designed for an external pressure load
equivalent to 2.9 psig. The limiting negative pressure transient is a-less
of all AC powor 69ourcec coincidont With extrome coldI I oA 4Rther conditione;
which cool the exte•ral surfa•c of the containment versel based on a
nonmechanistic step change in containment atmosphere at 120 degrees
F, with 100% relative humidity, to the minimum operating temperature of
50 degrees F. The initial pressure condition used in this analysis was -
0.2 psig. This resulted in a minimum pressure inside containment, as
illustrated in Reference 1, which is less than the design load. Other
external pressure load events evaluated include:

Failed fan cooler control

Malfunction of containment purge system

( Westinghouse
RAI-TR09-008 R5
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The following revision is included as part of the Revision 5 response.

Revise the Technical Specification for 3.6.5 as follows:

3.6 CONTAINMENT SYSTEMS

3.6.5 Containment Air Temperature
LCO 3.6.5 Containment average a

Containment Fan Coolk
ir temperature shall be 2! 70°F and < 1200 F.

•rs (VFS) shall be in oDeration with 2 of the 4 fan
coil (chiller) units in operation.

r- Reviewer's Note -
The low temperature limit is not needed for plant locations for which the
lowest possible environmental outside air temperature is approximately
20° F.]

MODES 1, 2, 3, and 4 for the average temperature limits.

MODES 1.2, 3. and 4 with containment average temperature > 100 0F

APPLICABILITY:

higher than the environmental outside air temperature for the VFS.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment average A.1 Restore containment 8 hours
air temperature not average air temperature to
within limits, within limits.

B. VFS with > 2 fan coil B.1 Place VFS in operation 8 hours
units not in operation. with > 2 fan coil units in

operation.

OR

B.2 Reduce containment 8 hours
average air temperature to
< 100°F higher than the
environmental outside air
temperature.

B Required Action 9C.1 Be in MODE 3. 6 hours
C. and associated

Completion Time not

O Westinghouse
RAI-TR09-008 R5
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met. AND

BC.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment average air temperature is within 24 hours
limits.

SR 3.6.5.2
-NOTE-

Not required to be performed when the containment
average air temperature is < 100°F higher than the
environmental outside air temperature

Verify VFS operation with 2 of the 4 fan coil units in 24 hours
operation.

O Westinghouse
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.4 Containment Pressure

BASES

BACKGROUND The containment pressure is limited during normal operation to preserve the initial
conditions assumed in the accident analyses for a loss of coolant accident (LOCA) or
steam line break (SLB). These limits also prevent the containment pressure from
exceeding the containment design negative pressure differential with respect to the
outside atmosphere in the event of transients which result in a negative pressure.

Containment pressure is a process variable that is monitored and controlled. The
containment pressure limits are derived from the operating band of conditions used in the
containment pressure analyses for the Design Basis Events which result in internal or
external pressure loads on the containment vessel. Should operation occur outside these
limits, the initial containment pressure would be outside the range used for containment
pressure analyses.

APPLICABLE SAFETY Containment internal pressure is an initial condition used in the DBA analyses to
ANALYSES establish the maximum peak containment internal pressure. The limiting DBAs

considered, relative to containment pressure, are the LOCA and SLB, which are analyzed
using computer pressure transients (Ref. 1).

The initial pressure condition used in the containment analysis was 15.7 psia (1.0 psig).
This resulted in a maximum peak pressure from a LOCA, Pa, of 57.8 psig. The
containment analysis (Ref. 1) shows that the maximum peak calculated containment
pressure results from the SLB. The maximum containment pressure resulting from the
SLB, 57.3 psig, does not exceed the containment design pressure, 59 psig.

The containment was also designed for an external pressure load equivalent to 2.9 psig.
The limiting negative pressure transient is a loss of all AC power sources coincident with
extreme cold weather conditions which cool the external surface of the containment
vessel. The initial pressure condition used in this analysis was -0.2 psig. This resulted in
a minimum pressure inside containment, as illustrated in Reference 1, which is less than
the design load. Other external pressure load events evaluated include:

Failed Containment Fan Cooler (VFS) fan ^eeele-•control

Malfunction of containment purge system

BASES

APPLICABLE SAFETY ANALYSES (continued)
Inadvertent Incontainment Refueling Water Storage Tank (IRWST) drain
Inadvertent Passive Containment Cooling System (PCS) actuation

Since the containment external pressure design limits can be met by ensuring compliance
with the initial pressure condition, NUREG-1431 LCO 3.6.12, Vacuum Relief System is
not applicable to the AP 1000 containment.
Containment pressure satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

O Westinghouse
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BASES

LCO Maintaining containment pressure at less than or equal to the LCO upper pressure limit
ensures that, in the event of a DBA, the resultant peak containment accident pressure will
remain below the containment design pressure. Maintaining containment pressure at
greater than or equal to the LCO lower pressure limit ensures that the containment will
not exceed the design negative differential pressure following negative pressure
transients.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive material to
containment. Since maintaining containment pressure within limits is essential to ensure
initial conditions assumed in the accident analyses are maintained, the LCO is applicable
in MODES 1, 2, 3, and4.
In MODES 5 and 6, the probability and consequences of these events are reduced due to
the pressure and temperature limitations of these MODES. Therefore, maintaining
containment pressure within the limits of the LCO is not reauired in MODE 5 or 6.

ACTIONS A. 1
When containment pressure is not within the limits of the LCO, it must be restored within
1 hour. The Required Action is necessary to return operation to within the bounds of the
containment analysis. The 1 hour Completion Time is consistent with the ACTIONS of
LCO 3.6.1, "Containment," which requires that containment be restored to OPERABLE
status within 1 hour.

O Westinghouse
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BASES

ACTIONS (continued)
B. 1 and B.2
If containment pressure cannot be restored to within limits within the required
Completion Time, the plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant conditions from ftill power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.4.1
REQUIREMENTS Verifying that containment pressure is within limits ensures that unit operation remains

within the limits assumed in the containment analysis. The 12 hour Frequency of this SR
was developed based on operating experience related to trending of both containment
pressure variations during the applicable MODES. Furthermore, the 12 hour Frequency
is considered adequate in view of other indications available in the main control room,
including alarms, to alert the operator to an abnormal containment pressure condition.

REFERENCES I . Section 6.2, "Containment Analysis."

GWestinghouse
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.5 Containment Air Temperature

BASES

BACKGROUND The containment structure serves to contain radioactive material that may bereleased
from the reactor core following a Design Basis Accident (DBA). The containment
average air temperature is limited during normal operation to preserve the initial
conditions assumed in the accident analyses for a loss of coolant accident (LOCA) or
steam line break (SLB).
The containment average air high temperature limit is derived from the input conditions
used in the containment functional analyses and the containment structure external
pressure analyses. This LCO ensures that initial conditions assumed in the analysis of
containment response to a DBA are not violated during plant operations. The total
amount of energy to be removed from containment by the passive containment cooling
system during post accident conditions is dependent upon the energy released to the
containment due to the event, as well as the initial containment temperature and pressure.
The higher the initial temperature, the more energy that must be removed, resulting in
higher peak containment pressure and temperature. Exceeding containment design
pressure may result in leakage greater than that assumed in the accident analysis.
Operation with containment temperature in excess of the LCO upper limit violates an
initial condition assumed in the accident analysis.
Operation of the Containment Fan Coolers (VFS) when the containment average air
temperature is > lO0°F higher than the environmental outside air temperature precludes
the possibility of inadvertent VFS actuation and containment depressurization to below
the minimum pressure limit.
Operation of the VFS with the containment average air temperature < 707F is not
consistent with the normal operating containment average air temperature objective.
When the containment average air temperature is > 100°F higher than the environmental
outside air temperature (e.g.,< -307F), the containment average air temperature must be
controlled to > 70'F to permit operation of the VFS and thus preclude containment
depressurization to below the minimum pressure limit due to inadvertent VFS actuation.

APPLICABLE SAFETY
ANALYSES

Containment average air temperature is an initial condition used in the DBA analyses that
establishes the containment environmental qualification operating envelope for both
pressure and temperature. The uLpper limit for containment average air temperature
ensures that operation is maintained within the assumptions used in the DBA analyses for
containment (Ref. 1).
The limiting DBAs considered relative to containment OPERABILITY are the LOCA
and SLB. The DBA LOCA and SLB are analyzed using computer codes designed to
predict the resultant containment pressure transients. No two DBAs are assumed to occur
simultaneously or consecutively. The postulated DBAs are analyzed with regard to
containment Engineered Safety Feature (ESF) systems, assuming the loss of one Class 1E
Engineered Safety Features Actuation Cabinet (ESFAC) Division, which is the worst
case single active failure, resulting in one Passive Containment Cooling System flow path
being rendered inoperable.

( Westinghouse
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BASES

APPLICABLE SAFETY ANALYSES (continued)
The limiting DBA for the maximum peak containment air temperature is a LOCA or
SLB. The initial containment average air temperature assumed in the design basis
analyses (Ref. 1) is 120'F.
The DBA temperature transients are used to establish the environmental qualification
operating envelope for containment. The basis of the containment environmental
qualification temperature envelope is to ensure the performance of safety related
equipment inside containment (Ref. 2). The containment vessel design temperature is
300'F. The containment vessel temperature remains below 300'F for DBAs. Therefore,
it is concluded that the calculated transient containment air temperature is acceptable for
the DBAs.
The high temperature limit is also used in the depressurization analyses to ensure that the
minimum pressure limit is maintained following an inadvertent actuation of the Passive
Containment Cooling System (Ref. 1).
The containment pressure transient is sensitive to the initial air mass in containment and,
therefore, to the initial containment air temperature. The limiting DBA for establishing
the maximum peak containment internal pressure is an SLB or LOCA. The high
temperature limit is used in the DBA analyses to ensure that in the event of an accident
the maximum containment internal pressure will not be exceeded.
Operation of the VFS when the containment average air temperature is > 100°F higher
than the environmental outside air temperature precludes the possibility of inadvertent
VFS actuation and containment depressurization to below the minimum pressure limit.
With containment average air temperature below 100°F higher than the environmental
outside air temperature, inadvertent actuation of the VFS will not depressurize
containment to below the minimum pressure limit.

Maintaining the containment average air temperature > 70°F permits operation of the
VFS with 2 of the 4 fan coil units in operation. With the VFS in operation, inadvertent
VFS actuation is not possible, precluding depressurization of containment to below the
minimum pressure limit.

Containment average air temperature satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO During a DBA, with an initial containment average air temperature less than or equal to
the LCO high temperature limit, the resultant peak accident temperature is computed to
remain within acceptable limits. As a result, the ability of containment to perform its
design function is ensured.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive material to
containment. In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of these MODES. Therefore,
maintaining containment average air temperature within the limits is not required in
MODE 5 or 6.
In MODES 1, 2, 3, and 4, when the containment average air temperature is > 100lF
higher than the environmental outside air temperature, inadvertent actuation of the VFS
could reduce containment pressure below the design limit. Maintaining the VFS in
operation precludes containment depressurization. Since maintaining containment
pressure within limits is essential to ensure initial conditions assumed in the accident
Rnailwe are maintained the ICC i5 annlimahle in MODFS 1. 2 3• and 4 when the

RAI-TR09-008 R5
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containment average air temperature is > 1 00'F higher than the environmental outside air
temperature.
In MODES 5 and 6, the probability and consequences of these events are reduced due to
the pressure and temperature limitations of these MODES. Therefore, maintaining the
VFS in operation is not required in MODE 5 or 6.

BASES

ACTIONS A.1
When containment average air temperature is not within the limits of the LCO, it must be
restored to within its limits within 8 hours. This Required Action is necessary to return
operation to within the bounds of the containment analysis. The 8 hour Completion Time
is acceptable considering the sensitivity of the conservative analysis to variations in this
parameter, and provides sufficient time to correct minor problems.
B.l and B.2
With VFS not in operation and containment average air temperature > 100'F higher than
the environmental outside air temperature, action is required to place the VFS in
operation with 2 of the 4 fan coil units in operation or to reduce containment average air
temperature to < l00F higher than the environmental outside air temperature within 8
hours.
Operation of the VFS and/ or reduction of the containment average air temperature must
be performed in a controlled manner to maintain containment pressure within the limits
of LCO 3.6.4. This Required Action is necessary to return operation to within the bounds
of the containment analysis. The 8 hour Completion Time is acceptable considering the
sensitivity of the conservative analysis to variations in this parameter, and provides
sufficient time to correct minor problems.
BC.1 and 4C.2
If the containment average air temperature cannot be restored to within its limits or the
VFS placed in operation with 2 of the 4 fan coil units in operation within the required
Completion Time, the plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.6.5.1
Verifying that the containment average air temperature is within the LCO limits ensures
that containment operation remains within the limits assumed for the containment
analyses. In order to determine the containment average air temperature, a weighted
average is calculated using measurements taken at locations within the containment
selected to provide a representative sample of the associated containment atmosphere.
The 24 hour Frequency of this Surveillance Requirement is considered acceptable based
on observed slow rates of temperature increase within containment as a result of
environmental heat sources (due to the large volume of containment). Furthermore, the
24 hour Frequency is considered adequate in view of other indications available in the
main control room, including alarms, to alert the operator to an abnormal containment
temperature condition.
SR 3.6.5.2
Verifying that the VFS is in operation with 2 of the 4 fan coil units in operation ensures
that unit operation remains within the limits assumed in the containment analysis.

SWestinghouse
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BASES

Consistent with the VFS Applicability, the Note specifies that this surveillance is not
required to be performed when the containment average air temperature is < 1 00TF higher
than the environmental outside air temperature. The 24 hour Frequency is based on the
availability of alarms and indications in the main control room providing containment
average air temperature, environmental outside air temperature and the status of the VFS.

REFERENCES 1. Section 6.2, "Containment Systems."
2. 10 CFR 50.49, "Environmental Qualification of Electric Equipment Important to

Safety for Nuclear Power Plants."

NOTE: See the 'accept changes' version of the DCD and TR after
the TR Revision changes below.

PRA Revision:

None

Technical Report (TR) Revision:

The technical report revisions shown below were included in Revision 2 of the response.
Revision 3 aR4-4 of the response does not include additional technical report revisions.
Revision 4 and 5 do include additional technical report revisions.

Revise section 2.4 as shown below.

2.4.1 External pressure and thermal loads

Design conditions for the containment vessel are specified as:

* Design Pressure

* Design External Pressure

" External Pressure

59 PSIG at design temperature of 280'F

2.9 PSIG at design temperature of 70'F

0.9 PSID at cold weather conditions

Both the maximum external pressure and the temperature conditions are affected by the ambient
temperature. Combinations of normal temperature and external pressure are evaluated as service
conditions as follows:

Service Level A

P ead load, uniform temper-aturfe of 70F, design external pr-essufe of 2.9 ps id-

O Westinghouse
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Dead load, cold weather temperature distribution one houer after inadvertent actuation of acti;v
centaim-ent ceelingfor credible initiating event in cold weather, reduced pressure of 0.9 psid ene

':r- *er- -een ast'-aie of active eentainment e n n -eatbased on evaluation
of credible initiating events in cold weather. This conservatively includes the low probability
inadvertent actuation of active containment cooling in cold weather event as a normal operating
condition.

Service Level D

" Deead loaG-d, uniform temper-atfe of 70F, SSE, design external pr-essure of 2.9 psid
* Dead load, cold weather temperature distribution one hour after inadvertent actu.ation of activje

containm-ent - eeoingfor credible initiating event in cold weather, SSE, reduced pressure of 0.9

evaluBtion of credible initiating eventsu in cold weather atament epeting to eeld vvemit ased on

evaluation of crcd le initiating, events in cold weather

Two temperature conditions are considered corresponding to plant operation during cold weather with the
outside air temperature at the minimum value of -40F and during hot weather with the outside air
temperature at 115F. The cold weather operation results in a significant temperature differential in the
vicinity of the horizontal stiffener at elevation 131' 9". The vessel above the stiffener is exposed to the
outside air in the upper annulus. This cold weather condition is assumed concurrent with the pressure
reduction resulting from inadverent ac.utio. n of active containmfentcoln a credible initiating event
and is conservatively assumed as a normal operating condition. It is evaluated during normal operation as
a Service level A event. It is also evaluated under Service level D in combination with the Safe Shutdown
Earthquake.

diffie-renti-al to m-axiff-ze the heat r-emoval rate thoeugh the containment vessel wall. A negative 0.2 psig
initial cotanmn pesur-e is used for- this evaluiation. A conserv.,ative maximuIM initiail containment
rel-1ative- humnidity, of 100 perceent is uised to producee the greatest r-ed-utAi-en -in- cc-ntainmaent pr-essurve due to
the loss of steam partial pr-essure by condensation. it is al-so co-nservatively assumfed that no air- leakage
eeeufrs The design-external pressure of 0-2.9 psid is based on credible eensenvatite analyses as described
in DCD subsection 6.2.11443.8.2.4. 1. 1. (see Setion 5.2 of this T-echnicalReport). The evaluiations are
performed with the assuimptioni of a 4 01F ambientt temper-atur~e with a steady 48 mph'wind blowing to
maximfizFe cooling of th eM cotinm;ent ve-ss-;el. ThIfe in-itiaFl inernlcntimn temp;erature is
eonser.'ativel" assumed to be 1 202F, cr-eating the largest possible temperamrfe into the contaifffent dur-ing

thefrasiet.Result-s of these evaluiations demonstr-ate that at one hour- after- the event the nlet external
pesris within the 2.9 psid design external pressue

Te extr-eme eons eratismn in the above analyses was reduced and an estimate of the external pressure was
proevided in the response to DSER Op en item 3.8.2.1-41.

With the postulated low ouitside tempf aes iti hysically verzy unlikely, if not impossible (due to air
cooling on- the sfaeof- the cotanen vsel#ta the. initialcntanmn tep'aeratur-e willever. be. 1:20
degrees F. A W1AGO-THI--1C- caclto was pefefomed to determine the containmenit pr-eossure r-esponse with

theontaRinment initial temperatture at as high a valuie as possible, and with the enviroenment temperature
as lomv as possible. Ami analysis was per-formed that deter~mined that the highest cnanetamshr
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temper-aturfie ta ould o-ecurl w~ould- be 75rF w.hile the r-eactor- is oper-ating and the eonvironmen

temper-atur-e is 14OF.

To d-etemine. the reduced pressure, the following asmtos'ere made:

1 .nitial contaifnment condition-s froem steady state analysis; 75F, 100-0% relative humidit'
2. Internal heat sinks inside containment are assumed to be 75F.
3Fan coolers remo-ve operatig reactor heat se that ne net heat load to containcent is assumcd.
4. Enviroenment temper~ature assumned to be 4.0F.
5. Heat transfer eoefficients to heat siNR s and containment shell are nominal.

Without an internal heat load, the containment atmospher.e will ecl and the pr.essure will decrease. The
pr-essuire ifalls; from 11i I .5 psia: to 13.6 psia: (0.9 psid) at4 3600 seconds after the heat input to the conAiMtaimen
atmospher-e is terminated. This is sufficeie-nt tim-e, for- oper-ator action to pr-event fufiher- pressure r-eduction,
as discuissed- in;; ASP 1000 DCD Sectpion 6.2.1.1.4. Thus the design valuie of2.9 psid @exteralprsuei
ver-' consen'ative.

Note that the 0.9 psid considered inf this second case is ailso conserp.ative ine it assumnes no net heat load
i~nto the eon-tain-ment. Immediately after- raeator tfip the r-eactor- coolant loop stays hot and heat loads to the
contaifffnment remf..ain. caloAse to those d"'ng no-mal operation. The fan cooler.s can..t operate w,.i*.h. the
assumption of loss of all AG; nor 'would they be expected to be providing cooling when the extef-ior
temperatures arc so low.-
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Table 2-4 - Load Combinations for the Large Penetrations

Design Level A Service Level C Level D Service
Limit Service Limit Limit

Load
Con Test Des1 Des2 Al A2 A3 C1 C2 D1 D2 D-D

2

D 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 4-.0 1.0

E, 1.0 1.0 4-. 1.0

Pt 1.0

T, 1.0

P. 1.0 1.0

Pi 1.0 1.0 1.0 1.0

Pc 1.0 4

(2.9psid)

Pe 1.0 1.0 4-.0

(0.9psid)

To-5 (4) (-5)1 (4) (4) (4)L (5)
.0 0

Ta 1.0 1.0 1.0 1.0

Notes:
1. Service limit levels are per ASME-NE.
2. Where any load reduces the effects of other loads, that load is to be taken as zero, unless it can be

demonstrated that the load is always present or occurs simultaneously with the other loads.
3. Reduced-External pressure based on credible initiating eventscf 0.9 psid at one hour in

lnaa',,,e ~ ~ ~ ~ ~ 6911gns[ aC-.q[,• Ial,' cna:m n c ,l•:a j[ ~t2.&,:--~ :I cLld weaLlier.

4.
5.

Temperature of vessel is 70F.
Temperature distribution for R d a ... of4' a, ........ O Of all
AC-credible initiating event in cold weather. Evaluation of load combination cases including
external pressure and thermal combine the coincident external pressure with thermal load for the
same temperature.

The 'l-w1vest SeFviee Metal i emiger-attir-e, eeffesvename to 4 0 Eteer-ee F owsme teffivefimur- -
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Revise section 5.1 as shown below.

5.1 DCD Changes from Rev 15 to Rev 16

The DCD changes from Rev 15 to Rev 16 were shown in Rev 0 and Rev 1 of this report. DCD
Rev 16 has been issued so these changes have been deleted from this section of the Technical
Report.

Revise section 5.2 as shown below.

5.2 DCD Changes to Rev 16

The following revisions are to DCD Rev 16.

Revise classification in Table 3.2-3 as shown below from MC to Class 2 for penetrations where
the process pipe penetrates directly the containment vessel without the use of a flued head (see
:Eypical detail on loere nalf or tiguro q , Gn001 4i OT- 1). in ;IS Rase the sleeve is a D9Lunoary
of the process flufid and is roguirod by the ASME Codoe to -he Class, 2.

Revise sheets 2, 3, 4 and 6 of Figuro 3.8.2 4 as sGho1nA on the folloWing pages to reflect detail
design of the penotration roinforcmon-Met.

Add text and filauro SheowiG chanaoc to subsection 6.2.1.1.4, "E~deFRal Pressure Analysis" as
shown in the -DGD Rovisones in this RAI response (pages 2 and 3 in this RAI respense)-.The
DCD changes from Rev 16 to Rev 17 were shown in Rev 1 of this report. DCD Rev 17 has
been issued so these chanaes have been deleted from this section of the Technical ReDort.

5.2 DCD Changes to Rev 17

The following revisions are to DCD Rev 17

None.

( Westinghouse
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The 'accefgt chan Ies' version of the DCD and TR markups is
shown beMow:

The following are DCD changes as a result of the response to RAI-TR09-008, R5. The DCD
changes include sections 3.8.2.4.1.1 and Tech Spec 3.6.5.

3.8.2.4.1.1 Axisymmetric Shell Analyses

The containment vessel is modeled as an axisymmetric shell and analyzed using the ANSYS
computer program. A model used for static analyses is shown in Figure 3.8.2-6.

Dynamic analyses of the axisymmetric model, which is similar to that shown in
Figure 3.8.2-6, are performed to obtain frequencies and mode shapes. These are used to
confirm the adequacy of the containment vessel stick model as described in
subsection 3.7.2.3.2. Stress analyses are performed for each of the following loads:

Dead load
Internal pressure
Seismic
Polar crane wheel loads
Wind loads
Thermal loads

The seismic analysis performed envelope all soil conditions. The seismic analysis is
discussed in Section 3.7. The torsional moments, which include the effects of the eccentric
masses, are increased to account for accidental torsion and are evaluated in a separate
calculation.

The results of these load cases are factored and combined in accordance with the load
combinations identified in Table 3.8.2-1. These results are used to evaluate the general shell
away from local penetrations and attachments, that is, for areas of the shell represented by the
axisymmetric geometry. The results for the polar crane wheel loads are also used to establish
local shell stiffnesses for inclusion in the containment vessel stick model described in
subsection 3.7.2.3. The results of the analyses and evaluations are included in the
containment vessel design report.

Design of the containment shell is primarily controlled by the internal pressure of 59 psig.
The meridional and circumferential stresses for the internal pressure case are shown in
Figure 3.8.2-5. The most highly stressed regions for this load case are the portions of the shell
away from the hoop stiffeners and the knuckle region of the top head. In these regions the
stress intensity is close to the allowable for the design condition.

Table 3.8.2-1 includes a second design load combination to address external pressure. For
the design external pressure load combination a conservatively large magnitude of 2.9 psi
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differential pressure is used. This design external pressure is validated by assuming that the
containment is operating at the maximum temperature, 120'F, with 100% relative humidity,
and experiences a step change to the minimum 'Operating temperature, 50'F. The
assumptions used to validate the 2.9 psi differential pressure are discussed in Subsection
6.2.1.1.4. These assumptions are nonmechanistic because the outside air temperature
conditions to result in an operating temperature of 50'F are inconsistent with an initial
containment atmosphere temperature of 120'F. The calculation of the differential pressure
using this nonmechanistic approach results in a value of external pressure less than the 2.9
psid design external pressure. The design external pressure provides a bounding value for the
design conditions. The load combination for the external pressure design condition includes
deadweight, design external pressure, and reaction loads.. Thermal loads are not included.

Several events are evaluated for the potential to result in an external pressure load. The
credible limiting event for external pressure is the loss of all AC power. For this event the
external pressure used to evaluate the ASME Service Limits shall be 0.9 psid, combined with
an outside air temperature of -40'F. This event conservatively results in a metal temperature
of -18.5'F for those portions of the vessel above E.L. 131'-9" and a metal temperature of
70'F below this elevation with a step change at the external stiffener.

Loss of AC power is evaluated using more realistic, mechanistic assumptions than for the
design external pressure analysis. The more credible determination of the external pressure
for the loss of AC power results in a value smaller than the inadvertent actuation of the active
containment cooling and considerably smaller than the design external pressure (19 psid).

Inadvertent actuation of the containment fan coolers is the worst case for external pressure at
cold conditions; however, this event is not credible due to the fact that the containment fan
coolers will be operational and cannot be inadvertently actuated. However, this event was
evaluated at several initial outside air temperature conditions to determine the maximum
differential pressure. The thermal load associated with this eveht is due to the thermal
gradient in the containment shell from the portion insulated by the external stiffener to the
portion exposed to the outside air.

For APIOOO, the passive containment cooling system (PCS) provides heat removal from the
containment shell to the environment via natural circulation air flow. Since the passive
containment cooling system water is relatively warm (minimum of 40T) compared to the
outside air temperature; for extreme cold conditions inadvertent actuation of this system
results in a less limiting external pressure and shell temperature.

Inadvertent actuation of the containment spray is not credible since the APIOOO containment
spray requires significant local operator action to align the system.

External pressure and thermal loads are used in load combinations to evaluate Service Level
A and D stress limits. These external pressure conditions are included in the loading
combinations in Table 3.8.2-1. The load combinations that include external pressures and
thermal loads are evaluated for several cases of initiating event and external temperature to
determine the limiting case of external pressure and external temperature.

RAI-TR09-008 R5
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Major loads that induce compressive stresses in the containment vessel are internal and
external pressure and crane and seismic loads. Each of these loads and the evaluation of the
compressive stresses are discussed below.

* Internal pressure causes compressive stresses in the knuckle region of the top head and in
the equipment hatch covers. The evaluation methods are similar to those discussed in
subsection 3.8.2.4.2 for the ultimate capacity.

" Evaluation of external pressure loads is performed in accordance with ASME Code,
Section III, Subsection NE, Paragraph NE-3133.

" Crane wheel loads due to crane dead load, live load, and seismic loads result in local
compressive stresses in the vicinity of the crane girder. These are evaluated in accordance
with ASME Code, Case N-284.

" Overall seismic loads result in axial compression and tangential shear stresses at the base
of the cylindrical portion. These are evaluated in accordance with ASME Code, Case
N-284.

The bottom head is embedded in the concrete base at elevation 100 feet. This leads to
circumferential compressive stresses at the discontinuity under thermal loading associated
with the design basis accident. The containment vessel design includes a Service Level A
combination in which the vessel above elevation 107'-2" is specified at the design
temperature of 300'F and the portion of the embedded vessel (and concrete) below elevation
100 feet is specified at a temperature of 707F. The temperature profile for the vessel is linear
between these elevations. Containment shell buckling close to the base is evaluated against
the criteria of ASME Code, Case N-284.

Revision 1 of Code Case N-284 is used for the evaluation of the containment shell and
equipment hatches.

Revise Table 3.8.2-1 as follows:

O Westinghouse
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Table 3.8.2-1

LOAD COMBINATIONS AND SERVICE LIMITS FOR CONTAINMENT VESSEL

Load Combination and Service Limit

Load Description Con Test Des. Des. A A A C D C D

Dead D x x x x x x x x x x x

Live L x x x x x x x x x x x

Wind(6) W x x

Safe shutdown earthquake Es x x x

Tornado Wt x

Test pressure Pt x

Test temperature Tt x

Operating pressure Po x x

Design pressure Pd x x x x

Design External pressure Pe x

External pressure (3) Pe x x

Normal reaction Ro x x x x x

Normal thermal(5) To x (4) x (4)

Accident thermal reactions Ra x x x x

Accident thermal Ta x x x x

Accident pipe reactions Yr x

Jet impingement Yj x
Pipe impact Ym x

O Westinghouse
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Notes:
1. Service limit levels are per ASME-NE.
2. Where any load reduces the effects of other loads, that load is to be taken as zero, unless it can be

demonstrated that the load is always present or occurs simultaneously with the other loads.
3. External pressure based on evaluation of credible initiating events in cold weather.
4. Temperature of vessel is 70'F.
5. Temperature distribution for credible initiating event in cold weather: Evaluation of load combination cases

including external pressure and thermal combine the coincident external pressure with thermal load for same
temperature.

6. Wind load for the construction load combination is based on a 70 mph wind. Wind load for the Service Level
A load combination is analyzed as a reduction in external pressure.

O Westinghouse
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Technical Specification Revisions:

The following are changes to Technical Specification 3.6.5

3.6 CONTAINMENT SYSTEMS

3.6.5 Containment Air Temperature
LCO 3.6.5 Containment average air temperature shall be -- 70°F and -• 1200 F.

Containment Fan Coolers (VFS) shall be in operation with 2 of the 4 fan
coil (chiller) units in operation.

[- Reviewer's Note -
The low temperature limit is not needed for plant locations for which the
lowest possible environmental outside air temperature is approximately
20F.]

APPLICABILITY: MODES 1, 2, 3, and 4 for the average temperature limits.

MODES 1, 2, 3, and 4 with containment average temperature > 100'F
higher than the environmental outside air temperature for the VFS.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment average A.1 Restore containment 8 hours
air temperature not average air temperature to
within limits, within limits.

B. VFS with > 2 fan coil B.1 Place VFS in operation 8 hours
units not in operation. with > 2 fan coil units in

operation.

OR

B.2 Reduce containment 8 hours
average air temperature to
< 1 00°F higher than the
environmental outside air

* Westinghouse
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temperature.

C. Required Action C.1 Be in MODE 3. 6 hours
and associated
Completion Time not AND
met.

C.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment average air temperature is within 24 hours
limits.

SR 3.6.5.2

- NOTE -

Not required to be performed when the containment
average air temperature is < 1 00°F higher than the
environmental outside air temperature

Verify VFS operation with 2 of the 4 fan coil units in 24 hours
operation.

O Westinghouse
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.4 Containment Pressure

BASES

BACKGROUND The containment pressure is limited during normal operation to preserve the initial
conditions assumed in the accident analyses for a loss of coolant accident (LOCA) or
steam line break (SLB). These limits also prevent the containment pressure from
exceeding the containment design negative pressure differential with respect to the
outside atmosphere in the event of transients which result in a negative pressure.

Containment pressure is a process variable that is monitored and controlled. The
containment pressure limits are derived from the operating band of conditions used in the
containment pressure analyses for the Design Basis Events which result in internal or
external pressure loads on the containment vessel. Should operation occur outside these
limits, the initial containment pressure would be outside the range used for containment
pressure analyses.

APPLICABLE SAFETY Containment internal pressure is an initial condition used in the DBA analyses to
ANALYSES establish the maximum peak containment internal pressure. The limiting DBAs

considered, relative to containment pressure, are the LOCA and SLB, which are analyzed
using computer pressure transients (Ref. 1).

The-initial pressure condition used in the containment analysis was 15.7 psia (1.0 psig).
This resulted in a maximum peak pressure from a LOCA, Pa, of 57.8 psig. The
containment analysis (Ref, 1) shows that the maximum peak calculated containment
pressure results from the SLB. The maximum containment pressure resulting from the
SLB, 57.3 psig, does not exceed the containment design pressure, 59 psig.

The containment was also designed for an external pressure load equivalent to 2.9 psig.
The limiting negative pressure transient is a loss of all AC power sources coincident with
extreme cold weather conditions which cool the external surface of the containment
vessel. The initial pressure condition used in this analysis was -0.2 psig. This resulted in
a minimum pressure inside containment, as illustrated in Reference 1, which is less than
the design load. Other external pressure load events evaluated include:

Failed Containment Fan Cooler (VFS) control

Malfunction of containment purge system

BASES

APPLICABLE SAFETY ANALYSES (continued)
Inadvertent Incontainment Refueling Water Storage Tank (IRWST) drain
Inadvertent Passive Containment Cooling System (PCS) actuation

Since the containment external pressure design limits can be met by ensuring compliance
with the initial pressure condition, NUREG-1431 LCO 3.6.12, Vacuum Relief System is
not applicable to the AP 1000 containment.
Containment pressure satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

O Westinghouse
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BASES

LCO Maintaining containment pressure at less than or.equal to the LCO upper pressure limit
ensures that, in the event of a DBA, the resultant peak containment accident pressure will
remain below the containment design pressure. Maintaining containment pressure at
greater than or equal to the LCO lower pressure limit ensures that the containment will
not exceed the design negative differential pressure following negative pressure
transients.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive material to
containment. Since maintaining containment pressure within limits is essential to ensure
initial conditions assumed in the accident analyses are maintained, the LCO is applicable
in MODES 1, 2, 3, and 4.
In MODES 5 and 6, the probability and consequences of these events are reduced due to
the pressure and temperature limitations of these MODES. Therefore, maintaining
containment pressure within the limits of the LCO is not required in MODE 5 or 6.

ACTIONS A. 1
When containment pressure is not within the limits of the LCO, it must be restored within
1 hour. The Required Action is necessary to return operation to within the bounds of the
containment analysis. The 1 hour Completion Time is consistent with the ACTIONS of
LCO 3.6.1, "Containment," which requires that containment be restored to OPERABLE
status within 1 hour.

OWestinghouse
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BASES

ACTIONS (continued)
B. I and B.2
If containment pressure cannot be restored to within limits within the required
Completion Time, the plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.4.1
REQUIREMENTS Verifying that containment pressure is within limits ensures that unit operation remains

within the limits assumed in the containment analysis. The 12 hour Frequency of this SR
was developed based on operating experience related to trending of both containment
pressure variations during the applicable MODES. Furthermore, the 12 hour Frequency
is considered adequate in view of other indications available in the main control room,
including alarrns, to alert the operator to an abnon-nal containment pressure condition.

REFERENCES I . Section 6.2, "Containment Analysis."

(&Westinghouse
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B 3.6 CONTAINMENT SYSTEMS
B 3.6.5 Containment Air Temperature

BASES

BACKGROUND The containment structure serves to contain radioactive material that may be released
from the reactor core following a Design Basis Accident (DBA). The containment
average air temperature is limited during normal operation to preserve the initial
conditions assumed in the accident analyses for a loss of coolant accident (LOCA) or
steam line break (SLB).
The containment average air high temperature limit is derived from the input conditions
used in the containment functional analyses and the containment structure external
pressure analyses. This LCO ensures that initial conditions assumed in the analysis of
containment response to a DBA are not violated during plant operations. The total
amount of energy to be removed from containment by the passive containment cooling
system during post accident conditions is dependent upon the energy released to the
containment due to the event, as well as the initial containment temperature and pressure.
The higher the initial temperature, the more energy that must be removed, resulting in
higher peak containment pressure and temperature. Exceeding containment design
pressure may result in leakage greater than that assumed in the accident analysis.
Operation with containment temperature in excess of the LCO upper limit violates an
initial condition assumed in the accident analysis.
Operation of the Containment Fan Coolers (VFS) when the containment average air
temperature is > 1007F higher than the environmental outside air temperature precludes
the possibility of inadvertent VFS actuation and containment depressurization to below
the minimum pressure limit.
Operation of the VFS with the containment average air temperature < 70'F is not
consistent with the normal operating containment average air temperature objective.
When the containment average air temperature is > 100°F higher than the environmental
outside air temperature (e.g.,< -30'F), the containment average air temperature must be
controlled to > 70'F to permit operation of the VFS and thus preclude containment
depressurization to below the minimum pressure limit due to inadvertent VFS actuation.

APPLICABLE SAFETY
ANALYSES

Containment average air temperature is an initial condition used in the DBA analyses that
establishes the containment environmental qualification operating envelope for both
pressure and temperature. The upper limit for containment average air temperature
ensures that operation is maintained within the assumptions used in the DBA analyses for
containment (Ref. 1).
The limiting DBAs considered relative to containment OPERABILITY are the LOCA
and SLB. The DBA LOCA and SLB are analyzed using computer codes designed to
predict the resultant containment pressure transients. No two DBAs are assumed to occur
simultaneously or consecutively. The postulated DBAs are analyzed with regard to
containment Engineered Safety Feature (ESF) systems, assuming the loss of one Class 1E
Engineered Safety Features Actuation Cabinet (ESFAC) Division, which is the worst
case single active failure, resulting in one Passive Containment Cooling System flow path
being rendered inoperable.

O Westinghouse
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BASES

APPLICABLE SAFETY ANALYSES (continued)
The limiting DBA for the maximum peak containment air temperature is a LOCA or
SLB. The initial containment average air temperature assumed in the design basis
analyses (Ref. 1) is 120'F.
The DBA temperature transients are used to establish the environmental qualification
operating envelope for containment. The basis of the containment environmental
qualification temperature envelope is to ensure the performance of safety related
equipment inside containment (Ref. 2). The containment vessel design temperature is
300'F. The containment vessel temperature remains below 300'F for DBAs. Therefore,
it is concluded that the calculated transient containment air temperature is acceptable for
the DBAs.
The high temperature limit is also used in the depressurization analyses to ensure that the
minimum pressure limit is maintained following an inadvertent actuation of the Passive
Containment Cooling System (Ref. 1).
The containment pressure transient is sensitive to the initial air mass in containment and,
therefore, to the initial containment air temperature. The limiting DBA for establishing
the maximum peak containment internal pressure is an SLB or LOCA. The high
temperature limit is used in the DBA analyses to ensure that in the event of an accident
the maximum containment internal pressure will not be exceeded.
Operation of the VFS when the containment average air temperature is > I 00°F higher
than the environmental outside air temperature precludes the possibility of inadvertent
VFS actuation and containment depressurization to below the minimum pressure limit.
With containment average air temperature below 1007F higher than the environmental
outside air temperature, inadvertent actuation of the VFS will not depressurize
containment to below the minimum pressure limit.

Maintaining the containment average air temperature > 70'F permits operation of the
VFS with 2 of the 4 fan coil units in operation. With the VFS in operation, inadvertent
VFS actuation is not possible, precluding depressurization of containment to below the
minimum pressure limit.

Containment average air temperature satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO During a DBA, with an initial containment average air temperature less than or equal to
the LCO high temperature limit, the resultant peak accident temperature is computed to
remain within acceptable limits. As a result, the ability of containment to perform its
design function is ensured.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive material to
containment. In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of these MODES. Therefore,
maintaining containment average air temperature within the limits is not required in
MODE 5 or 6.
In MODES 1, 2, 3, and 4, when the containment average air temperature is > 100°F
higher than the environmental outside air temperature, inadvertent actuation of the VFS
could reduce containment pressure below the design limit. Maintaining the VFS in
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operation precludes containment depressurization. Since maintaining containment
pressure within limits is essential to ensure initial conditions assumed in the accident
analyses are maintained, the LCO is applicable in MODES 1, 2, 3, and 4 when the
containment average air temperature is > I 00'F higher than the environmental outside air
temperature.
In MODES 5 and 6, the probability and consequences of these events are reduced due to
the pressure and temperature limitations of these MODES. Therefore, maintaining the
VFS in operation is not required in MODE 5 or 6.

BASES

ACTIONS A.1
When containment average air temperature is not within the limits of the LCO, it must be
restored to within its limits within 8 hours. This Required Action is necessary to return
operation to within the bounds of the containment a nalysis. The 8 hour Completion Time
is acceptable considering the sensitivity of the conservative analysis to variations in this
parameter, and provides sufficient time to correct minor problems.
B. I and B.2
With VFS not in operation and containment average air temperature > 100'F higher than
the environmental outside air temperature, action is required to place the VFS in
operation with 2 of the 4 fan coil units in operation or to reduce containment average air
temperature to < I 00'F higher than the environmental outside air temperature within 8
hours.
Operation of the VFS and/ or reduction of the containment average air temperature must
be performed in a controlled manner to maintain containment pressure within the limits
of LCO 3.6.4. This Required Action is necessary to return operation to within the bounds
of the containment analysis. The 8 hour Completion Time is acceptable considering the
sensitivity of the conservative analysis to variations in this parameter, and provides
sufficient time to correct minor problems.
C. I and C.2
If the containment average air temperature cannot be restored to within its limits or the
VFS placed in operation with 2 of the 4 fan coil units in operation within the required
Completion Time, the plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to at least MODE 3 within
6 hours and to MODE 5 within 36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.5.1
REQUIREMENTS Verifying that the containment average air temperature is within the LCO limits ensures

that containment operation remains within the limits assumed for the containment
analyses. In order to determine the containment average air temperature, a weighted
average is ýalculated using measurements taken at locations within the containment
selected to provide a representative sample of the associated containment atmosphere.
The 24 hour Frequency of this Surveillance Requirement is considered acceptable based
on observed slow rates of temperature increase within containment as a result of
environmental heat-sources (due to the large volume of containment). Furthermore, the
24 hour Frequency is considered adequate in view of other indications available in the
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BASES

main control room, including alarms, to alert the operator to an abnormal containment
temperature condition.
SR 3.6.5.2
Verifying that the VFS is in operation with 2 of the 4 fan coil units in operation ensures
that unit operation remains within the limits assumed in the containment analysis.
Consistent with the VFS Applicability, the Note specifies that this surveillance is not
required to be performed when the containment average air temperature is < 1 00°F higher
than the environmental outside air temperature. The 24 hour Frequency is based on the
availability of alarms and indications in the main control room providing containment
average air temperature, environmental outside air temperature and the status of the VFS.

REFERENCES 1. Section 6.2, "Containment Systems."
2. 10 CFR 50.49, "Environmental Qualification of Electric Equipment Important to

Safety for Nuclear Power Plants."
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Technical Report (TR) Revision:

The technical report revisions shown below were included in Revision 2 of the response.
Revision 3 of the response does not include additional technical report revisions. Revision 4
and 5 do include additional technical report revisions.

Revise section 2.4 as shown below.

2.4.2 External pressure and thermal loads

Design conditions for the containment vessel are specified as:

" Design Pressure

" Design External Pressure

* External Pressure

59 PSIG at design temperature of 280'F

2.9 PSIG at design temperature of 70'F

0.9 PSID at cold weather conditions

Both the maximum external pressure and the temperature conditions are affected by the ambient
temperature. Combinations of normal temperature and external pressure are evaluated as service
conditions as follows:

Service Level A

Dead load, cold weather temperature distribution for credible initiating event in cold weather or
inadvertent PCS actuation, reduced pressure of 0.9 psid based on evaluation of credible initiating
events in cold weather. This conservatively includes the low probability inadvertent actuation of
active containment cooling in cold weather event as a normal operating condition.

Service Level D

* Dead load, cold weather temperature distribution for credible initiating event in cold weather,
SSE, reduced pressure of 0.9 psid based on evaluation of credible initiating events in cold
weather.

Two temperature conditions are considered corresponding to plant operation during cold weather with the
outside air temperature at the minimum value of -40F and during hot weather with the outside air
temperature at 115F. The cold weather operation results in a significant temperature differential in the
vicinity of the horizontal stiffener at elevation 131' 9". The vessel above the stiffener is exposed to the
outside air in the upper annulus. This cold weather condition is assumed concurrent with the pressure
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reduction resulting from a credible initiating event and is conservatively assumed as a normal operating
condition. It is evaluated during normal operation as a Service level A event. It is also evaluated under
Service level D in combination with the Safe Shutdown Earthquake.

The external pressure of 0.9 psid is based on credible analyses as described in DCD subsection
3.8.2.4.1.1.
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Table 2-4 - Load Combinations for the Large Penetrations

Design Level A Service Level C Level D Service

Load Limit Service Limit Limit

Con Test Des 1 Des2 A 1 A2 A3 C 1 C2 D I D2

D 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

E, 1.0 1.0 1.0

Pt 1.0

T, 1.0

P0  1.0 1.0

Pi 1.0 1.0 1.0 1.0

P , 1.0
(2.9psid)

Pc 1.0 1.0
(0.9psid)

ToQ5) 1.0 (4) (4) 1.0

Ta 1.0 1.0 1.0 1.0

Notes:
6. Service limit levels are per ASME-NE.
7. Where any load reduces the effects of other loads, that load is to be taken as zero, unless it can be

demonstrated that the load is always present or occurs simultaneously with the other loads.
8. External pressure based on credible initiating events in cold weather.
9. Temperature of vessel is 70F.
10. Temperature distribution for credible initiating event in cold weather. Evaluation of load

combination cases including external pressure and thermal combine the coincident external
pressure with thermal load for the same temperature.
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Revise section 5.1 as shown below.

5.1 DCD Changes from Rev 15 to Rev 16

The DCD changes from Rev 15 to Rev 16 were shown in Rev 0 and Rev 1 of this report. DCD
Rev 16 has been issued so these changes have been deleted from this section of the Technical
Report.

Revise section 5.2 as shown below.

5.2 DCD Changes to Rev 16

The following revisions are to DCD Rev 16.

Revise classification in Table 3.2-3 as shown below from MC to Class 2 for penetrations where
the process pipe penetrates directly the containment vessel without the use of a flued head (see
The DCD changes from Rev 16 to Rev 17 were shown in Rev 1 of this report. DCD Rev 17 has
been issued so these changes have been deleted from this section of the Technical Report.

5.2 DCD Changes to Rev 17

The following revisions are to DCD Rev 17

None.
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