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April 29, 1994
LD-94-030

Docket No. 52-002
Attn: Document Control Desk

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: System 80+™ Information for Issue Closura

Dear Sirs:

The attachments to this letter provide revisions to CESSAR-DC and comments
on the System 80+ FStR. Attachment 1 provides marked-up CESSAR-DC pages
resulting from our internal consistency for the new sourrs term. These
revisions are not significant, but should be given to Mr. J. Lee. They
will be formally printed in Amendment W.

Attachient 2 is a listing of references in the FSER to "Appendix A" of
CESSAR-NC. Since we have converted Appendix A to Chapter 20 to be
consistent with the FRER, it is recommended that the FSER be revised to
refevence Chapter 20 rather than Appendix A.

Attachment 3 prevides propesed revisions to the FSER. Additicnal revisions
may Li warranted when we agree with NRC staff on closure of the FSER’s COLA
confirmatory item. Attachment 4 provides CESSAR-DC changes corresponding
to the agreed-upon diesel ceneratur allowed outage time of 14 days. These
revisions should be given to Mr. M. Reinhart.

If you have any cuestions, please call me or Mr. Stan Ritterbusch at (203)
285-5206.

Very truly yours,

COMBUSTION ENGINEERING, INC.

Acting Director

Nuclear Systems Licensing
CBB/ser

cc:  J. Trotter (EPRI)
T. Wambach (NRC)
P. Lang (DOE)

«d ABB Combustion Engineering Nuclear Power

ambuston Engineenng, in F Box S0

P406140384 94042 wtsor, CT 0BOE
PDR " ADDCK os:oﬁgoz
FDR
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where
¥ = mole fraction of steam (s) and air (a)
M = molecular weight of steam (s) or air (a)
Pg = steam density
ms-spy = mass condensation rate of steam due to sprays

The mathematical model described in Egquaticns (6.5-1) through
(6.5-4) is evaluated numerically to yield conservative estimates
of particulate removal coefficients for the sprayed volumes. |
This numerical analysis is done using the SWNAUA computer code
(Reference 2). This code is based on NAUA-4 (Reference 3) which
includes the following aerosol processes:
Removal:
. Gravitational settling

. Diffusional plate out

Interaction:
. Brownian coagulation
. Gravitational coagulation
* Steam condensation on particles Nete that these
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G| SWNAUA is a further meodification of NAUA-4 to include the effects DERS 1B
of hygroscopicity on particle steam condensation, and removal by e n
diffusiophoresis and sprays as additional removal processes. For wickde.
conservatism, the effects of hygroscopicity have not been 4
included in the present analysis, althcugh the impact of havirng |“¢f%*
inc uded these effects would have been significant as discussed ;&8
in Section 15.6.5.5.

Transport:

. Aerosol sources
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These distributions are based on RAFT predictions for STEP-1 (see Reference 4).

Another of the inputs to SWNAUA are the particle densities. For the System 80+
DBA LOCA the particle densities are based on the SACHA experimental results from
Reference 5. The values used are 3.7 gm/cc for the gap release and 4.6 gm/cc for
the melted fuel release. In applying these densities and size distributions to
the SWNAUA model for System 80+ no credit has been taken for condensation of
water on the particles; this is in addition to having neglected CsOH
hygroscopicity as discussed above and further below.

In order to calculate the effect of steam condensation on the spray droplets, the
total amount of water removed f-om the containment atmosphere as a function of
time in the thermal-hydraulic ¢..lysis is apportioned according to heat removal
by the structures and the sprays. Only condensation on the sprays is insluded
in the fission product aerosol removal calculation of SWNAUA; the conservatism
of having made this assumption is discussed further below.
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In determining the effectiveness of the spray (i.e., in defining
the spray "lambdas") only the effects of the spray have been
considered. Diffusiophoretic deposition of aerosols on the
containment structural heat sitks and sedimentation in the
sprayed region have been neglected. There is considerable
co"ceLvatiCﬁ in having done so, yarticularly in the immediate
post-blowdown and core gquench p“aces in which steam condensation
rates are the highest. Another important phenomenon which has
neglected, as discussed above, is the hygroscopic treatment of
certain fission product aerosols; e.g., CsOH. CsOH is extrenmely
h"grosccoic, and the effect of having neglected the
ygroscopicity of CsOH (which makes up about 25% off the aerosol
mass released to crnta1n*ent) is to underestimate the particulate

size distribution which, in turn, leads to a low estimate of
spray effectiveness.

Not all of the airborne fission products are in particulate form;
icdine will also appear as I,, HI, and organic iodides in the
containment atmosphere. I, and HI are reactive and will tend to
plate out on surfaces. The major fraction of available surface
is the suspended aercsol; therefo the same spray lambda is
applied to non-organic gaseous 1od1ne in the sprayed volnne as to
particulates. This is a conservative assumption because the non-

orgaﬂic gaseous icdine spray removal lambdas would c“herwise tend
to be somewhat greater.

5 credit is taken for spray removal of organic iodine in

CC».;tﬁlf‘;!T.Qqu <— Imﬁ@

The transient spray removal

lapbdas for the 10CFR100 LOCA
analysis are shown on Figure 6.5

(;
6.5.3.4 Availabla Net Positive Buction Kead . (NPSH)
The IRWST is the suction source for the SI pum ps and CS pumps
during short term injection and long term cooling modes of post-
accident operation. As described in ESection 6.8, the Holdup
Volume Tank (HVT) performs water collection services after an
accident. Spillways allow accumulated water in the HVT to spill

back into the IRWST, thereby replenishing IRWST water wvolume
during accident coperations. The minimum available NPSH for the
SI and CS pumps was determined based on the minimum water level
in the I1RWS

ST during accident conditions. In addition, the
following conservative assumptions are made:
A. Fluid conditions in the IRWST are saturated; no credit is
taken for an increase in containment pressure.
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REFERENCES FOR SECTION 6.5

“"Licensing Design Basis Source Term Update for the
Evolutionary Advanced Light Water Reactor", Advanced Reactor
Severe Accident Program (ARSAP) Source Term Expert Group,
September, 1950.

"SWNAUA VERO2.LEV0O0 -~ RAerosol Behavior in a Condensing
Atmosphere - Diffusiophoresis and Spray Version on a PC,"
Stone and Webster Engineering Corporation, NU-185, May, 1993
(SWEC Proprietary).

BUNZ, H., Koyro, Schock, W., "NAUA Mocd 4: A Code for
Ca‘-ulating Aerosol Behavior in LWR Core Melt Accidents,

Code Description and User’s Manual, Preliminary
Description", Laboratorium fur Aerosolphysik and
Filtertechnik - Projekt Nukleare Sicherheit,

Kernforschungszentrum Karlsruhe, March, 1882.

‘\\

Beahm, E.C,, CF. Weber, and T.S. Kress, "Iodine \
Chemical Forms in LWR Severe Accidents,"

NUREG/CR-5§732, ORNL/TM-11861, July 1991, /

Im, et. al., "RAFT: A Computer Model For Formation and
Transport of Fission Product Aerosols in LWR Primary

k , Y
Systems™, ANS Topical Meeting, "Fission Product
Behavior and Source Term Research", Snowbird, Utah,

July 1984.
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October 10, 1991 T.V. Wambach, NRC, letter forwarding request for additional
information based on review by Plant Systems Branch of
Chapters 3, 5, 6, 9, 11, and Appendix A
FICHE: 59479 293
acn. 9110300084

Ch 4; g 22

ABB-CE described the LPMS in CESSAR-DC, Section 7.7.1.6.3 and in responses to
generic safety issues B-60 and C-12 in CESSAR-DC, Appendix A

Ch 4. pg 24

ABB-CE described the inadequate core cooling (ICC) system design in CESSAR-DC
Section 7.5.1.1.7 and a response to Three Mile island (TMI) Action Item 11.F.2 in CESSAR-

DC, Appendix A

Ch 18, pg 48

In CESSAR-DC Appendix A, "Closure of Unresolved and Generic Safety Issues,” ABB-CE
indicates that the DPS is configured redundantly for improved reliability.

Ch 18; pg 51

In CESSAR-DC Amendment Q (i.e., revised OER and CESSAR-DC Appendix A, "Closure
of Unresolved and Generic Safety Issues”), ABB-CE indicated that the System 80+ CR
has dedicated alarms to inform the operators when a valve has opened, providing
unambiguous, direct indication of an open or partially open safety or relief valve. This
information is acceptable and, therefore, GSi Issues 1.D.3 and Il K.1.5 are resolved.

Ch 18, pg 53

GSI Issue HF5.1 (Local Control Stations): By letter dated December 18, 1992 (Reference
3 of CESSAR-DC Section 18.10, LD-92-120) and CESSAR-DC Appendix A, ABB-CE
provided information regarding this issue.

Ch 18, pg 54

GSI issue HF1.3.4.a (Man-Machine Interface - Control Stations): By letter dated
December 18, 1992 (Reference 3 of CESSAR-DC Section 18.10, LD-92-120) and CESSAR-
DC Appendix A, ABB-CE provided information regarding this issue

Ch 20, pg 2

The issues needed to meet paragraph 52.47(a)(1)(iv) are evaluated in Sections 20.1 to
20.4. Additional issues which ABB-CE considered applicable to the System 80+ design
were included in Appendix A of CESSAR-DC and were evaluated by the staff.

Ch20;pg2

ABB-CE addressed the 50.34(f) TMI Action Plan requirements in Appendix A of CESSAR-
DC. These requirements are discussed in Section 20.5 of this report.

Ch 20, pg4

In response to DSER Open Item 20.1-1, ABB-CE provided in Amendment U to CESSAR-
DC. Appendix A, generai guidelines and associated references to the COL licensee for
preparing plant operating and maintenance procedures 1o minimize the potential for water
hammer.

Ch 20; pg 12

in CESSAR-DC, Appendix A and Section 393, ABB-CE also provides the general design
and operability assurance acceptance criteria proposed for snubbers including large bore
hydraulic snubbers.

Ch 20; pg 12

ABB-CE has addressed this issue here in the CESSAR, Appendix A and in CESSAR
Section 39.3. The staff reviewed the proposed resolution of ABB-CE to this issue in
CESSAR Appendix A and as it was applied in CESSAR Section 3.9.3; and found it
acceptabie.

Ch 20; pg 13

in the resolution to USI A-17 included in CESSAR-DC Appendix A, ABB-CE indicated that
the System B0+ design is evaluated for its vulnerability to ASls identified from previous
designs and operating experiences reported in licensee event reports (LERs) and NRC
Information Notices,




In Amendment | to CESSAR-DC Appendix A, ABB-CE addressed Issue A-24, stating that
these methods are in accordance with the guidance of IEEE 323-1983, NUREG-0588, RG
1.89 (Rev. 1), and the generic requirements of 10 CFR 50.49 as described in CESSAR-DC
Section 3.11.

Ch 20; pg 15

In the DSER, the staff stated that the approach of ABB-CE to resolving this US| [A-24] is
acceptable with respect to compliance with 10 CFR 50 49, with the exception that
CENPD-255-A (Rev. 3) was reviewed and approved by the staff in accordance with
methods and guidance of IEEE 323-1974 and not IEEE 323-1983 as stated in Appendix A
of CESSAR-DC Amendment |

Ch 20; pg 20

In CESSAR-DC Appendix A, ABB-CE states that the System 80+ standard design is in
accordance with Revision 2 of SRP Sections 252, 3.7.1, 3.7.2, and 3.7.3.

Ch 20; pg 30

In CESSAR-DC Appendix A, ABB-CE states that the methods in Appendix C of ACI 349-
85 are used to treat the impactive and impulsive loads associated with a LOCA or HELB.
Additionally, in response to RAI Q22054 (Ref 1), ABB-CE has revised the CESSAR-DC to
include Positions 10 and 11 of RG 1.142 (Ref. 2) as part of the approach to resolve the
issue (Ref. 3). Also, ABB-CE states in CESSAR-DC Appendix A that the containment
piping analysis uses the leak-before-break (LBB) methodology to reduce the number of
situations in which these loadings occur.

Ch 20; pg 30

In CESSAR-DC Appendix A, ABB-CE states that this issue is resolved because the steel
containment design satisfies the requirements in ASME Code Section Il and there is no
asymmetric dynamic pressure from the layout and design of the reactor building.

Ch 20; pg 32

in CESSAR-DC Appendix A, ABB-CE states that this is one of the issues considered to be
applicable to the design of ALWR. However, after further review, ABB-CE eliminated the
issue and categorized it as not relevant to the System 80 + standard design based on the
staff's evaluation in NUREG-0935 which concluded that the issue was resolved with no
new requirements established.
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1.8 Symmary of Applicable Requlations and Exemptions

In accordance with Section 52.48, the staff used the applicable regulations in
10 CFR Parts 20, 50, 73, and 100 in performing its review of ABB-CE's applica-
tion for design certification. During this review, the staff identified
certain regulations for which application of the regulation to the System 80+
design would not serve the underlying purpose of the rule or is not necessary
to achieve the underlying purpose of the rule. These exemptions are discussed
in the sections of the SER identified below.

In the SRM pertaining to SECY-91-262, "Resolution of Selected Technical and
Severe Accident Issues for Evolutionary Light Water Reactor Designs,” the
Commission approved the staff’s recommendation to proceed with design-specific
rulemakings through individual design certifications to resolve selected
technical and severe accident issues for the advanced boiling water reactor
and System 80+ standard designs. These issues included staff positions that
deviate from or are not embodied in current regulations applicable to the
System 80+ Jesign. These issues were proposed in various Commission papers,
such as SECY-93-087, "Pclicy, Technical, and Licensing Issues pertaining to
Evolutionary and Advanced LWR designs.” The staff’s positi~ . on thesc issues
will be identified and evaluated in the form of design-smecific reg:irements
in the staff’s final SER and any supplements thercto. The completed design
certification rule will then designate these pesitions as “applicable regula-
tions" for the System 80+ design for the purposes of Sections 52.48, 52.54,
52.59, and 52.63. These applicable regulations are discussed in the sections
of the SER identified below.

section Description of Exemption
3.1.1 Exemption from operating-basis earthquake design require-
ment .

m Exemption from post-accident sampling.

9.3.2

ABB-CE System 80+ FSER 1-14 February 1994
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Tornado - System BO+ uses missile Spectrum II (alternate spectrum) of SRP
Section 3.5.1.4 which deviates from the URD (Table 1.2-6, Volume II, Ref. 11)
with missile Spectrum 1. The approach is acceptable since both Spectra [ and
I1 meet the missile spectrum requirement of SRP Section 3.5.1.4.

Soil Properties - The minimum soil-bearing capacity of 59 ton/m* (12 ksf) is
acceptable for the design of the ALWR. Also, sites with liguefaction poten-
tial at the site-specific SSE level are excluded. This information is
reviewed and evaluated in Sections 2.5.4.8 and 2.5.4.10.

Seismology - SSE, design ground response spectra, and response time history
are evaluated in Section 2.5 of this report.

In the DSER, the staff concluded that the following site parameters should be
in Table 2.0-1. This was DSER Open Item 2.6-2.

Aircraft Hazards
Plant to airport disiance Bkm<D<16km with annual operation less than
19
D>16km with an annual operation less than
3900¥.
Plant to edge of military D>8km with an annual operation less than
training routes 1000 flights
Plant to edge of Federal 023.2km
airway, holding pattern, or
airport -3
Meteorology /.0X10
Short-term dilution factor x/Q + EAB=500 llters 3(
STET™
Long-term dilution factor loﬂ? LPZ@Oﬁters X
. 2.9 XID -5

The COL applicant referencing the System 80+ standard plant design should
verify site-specific data to ensure that the data are bounded by those site
envelope characteristics included in CESSAR-DC Table 2.0-1 and discussed

ABB-CE System B0+ FSER 2-25 February 1994



Design Specification (i.e., sustained loads, occasional loads,
and therma) expansion) excluding earthquake 1oads should not
exceed 0.8(1.8 Sh . SA).'

The System 80+ criteria are consistent with the above staff position for
postulating pipe breaks and cracks. The staff concludes that the criteria
meet the staff recommendations in SECY-93-087 and thus, are acceptable.

CONCRETE AND STEEL STRUCTURES

The surrent design practice for considering OBE and SSE ground motion effects
in the seismic design of nuclear plant structures was established in the 1960s
with conceptual goals of: (a) maintaining continued plant operation without
damage to the structures for OBE level earthquakes and (b) ensuring safe
shutdown of plant and maintaining the plant in a safe shutdown condition
during and after the occurrence of an SSE. To achieve these goals, the
structural responses are kept at or below the material yield stresses to
preclude the on-set of plastic deformation for load combinations due to
accident conditions plus the SS5. For load combin;giggs due to operating
conditions plus the OBE stresses are limited at § to & yieid stress. The
current load comblnat1ons provided in SRP Section 3. 8 were developed from the
above design philosophy. / ,
.ﬂ:T',zgféﬂe
In the design of the containment, the staff reviewed the extent to which the
elimination of the OBE from the load combinations would lead to a reduction of
the safety margin. An examination of the nuclear structural design practice
and the SRP Sections 3.8.1, 3.8.2 and 3.8.3 load combination equations,
however, shows that the major dynamic load for the overall design of struc-
tures is either the OBE or the SSE. For Category I steel and concrete
structures, the staff’'s guidance on load combinations are provided in SRP
Section 3.8.4., The staff's review of the controlling toad combinations finds
that, in general, the load combinations with the SSE control the design of
steel structures although there may be specific cases where the load compina-
tions with the OBE control. Similarly, an examination of the pertinent loac

ABB-CE System B0+ FSER 3-14 February 1994



reactor (PWR) plants and are, therefore, acceptable. Table 3.2-1, in part,
identifies major components in fluid systems (such as pressure vessels, Hxs,
storage tanks, pumps, piping, and valves) and in mechanical systems (such as
cranes, refueling platforms, and other miscellaneous handling equipment). In
addition, P&IDs in the CESSAR-DC identify the classification boundaries of
interconnecting piping and valves. A1l of the above SSCs are constructed in
conformance with applicable ASME Code and industry standards. Conformance to
RG 1.26, previous staff positions, and applicable ASME Codes and industry
standards provides assurance that component quality will be commensurate with
the importance of the safety function of these systems. This constitutes the
basis for satisfying GDC 1 and is, therefore, acceptable.

3.3 Wind and Tornado Loadings

3.3.1 Wind Loadings

A11 seismic Category I structures exposed to wind forces are designed to
withstand the effects of the design wind specified in CESSAR-DC Table 2.0-1.
Procedures used to transform the wind velocity into pressure loadings on
J,structures are in accordance with American Society of Civil Engineers v
(&SCE) 7ﬂomrly ANS] A58.1-1982), ASCE Paper 3269, and ASCE Paper 4333. \
The plant design with respect to capability of the structures to withstand
design wind loadings is acceptable and meets the requirements of GDC 2. The
design reflects, as described in SRP Section 3.3.1,

(1) appropriate consideration for the most severe wind not to exceed the
velocities presented in CESSAR-DC Tabie 2.0-1 for future sites

(2) appropriate combinations of the effects of ncrmal and accident condi-
tions with the effects of the natural phenomena

(3) the importance of the safety function to be performed.

v
These requirements are being met by the use of ASCE 7£§i (Formerly ANSI

258.1-1982) and ASCE Papers 3269 and 4933 to transform the wind velocity into

ABB-CE System BO+ FSER 3-27 February 1994



tornado that exceeds the design basis tornado (DBT) should be on the order of
107 per year for each nuclear power piant. The RG delineates the maximum
wind speeds of 579 kilometers per hour (km/hr) (360 miles per hour (mph)) for
the Contiguous United States.

The staff reevaluated the regulatory positions in RG 1.76 using the consiger-
able guantity of tornado data which has become available since the RG was
developed. The reevaluation is discussed in NUREG/CR-446]1, "Tornado Climatol-
ogy of the Contiguous United States,® dated May 1986. The staff’'s interim
position on RG 1.76 was issued in the March 25, 1988 letter, "ALWR Design
Basis Tornado."™ In this interim position, the staff concluded that the
maximum tornado wind speed of 531 km/hr (330 mph) is acceptable. In
SECY-82-087, the staff recommended that the Commission approve its position
that a maximum tornado wind speed of 483 km/hr (300 mph) 1s to be the design
basis tornado employed in the design of evolutionary and passive ALWRs. In
its SRM dated July 21, 1993, the Commission approved the staff position.

ABB-CE indicates, in the CESSAR-DC, that all seismic Category I structures
exposed to tornado forces and needed for the safe shutdown of the plant are
designed to resist tornado effects in accordance with the interim staff
position in RG 1.76, and the tornado missile spectrum is in accordance with
SRP Section 3.5.1.4. CESSAR-DC Table 2.0-1 specifies a maximum tornado wind
speed of 531 km/hr (330 mph), maximum rotatlona] tornado wind speed of

418 km/hr (260 mph), and a maximum transﬁitvonal tornado wind speea of 2,/
113 km/hr (70 mph). Also specified are a simultaneous atmospheric pressure ;
drop to 16.5 kPa (2.4 psi) at the rate of 11.7 kPa/sec (1.7 psi/sec) and the
radius of 45.7 m (150 ft). Because these parameters exceed the tornado design
basis requirements specified in SECY-39-087 as approved in the July 21, 1993,
SRM, the staff concludes that the ABB-CE System 80+ tornado design basis is
acceptable.

The procedures used to transform the tornado wind velocity into pressure
Joadings are the same as for the winds discussed in Section 3.3.1 of this
report. The tornado missile effects are determined using procedures discussed
in CESSAR-DC Section 3.5. The tornado loadings include tornado wind pressure,

ABB-CE System B0+ FSER 3-29 February 1894
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3.4.] Flood Protection )

CESSAR-DC Section 3.4 states that all seismic Category [ structdres, compo-
nents, and equipment are designed for applicable loading causéé‘by postulated
floods. Specifically, the elevation level for floods at thl/reactor site 1s
determined in accordance with RG 1.59, and ANSI/ANS 2.8 *Determining
Design Basis Flooding at Power Reactor Sites.” The finished yard grade
adjacent to safety-related structures will be maintained at least 0.3 m (] ft)
below the ground floor elevation and no exterior access openings are lower
than 0.3 m (1 ft) above plant grade elevation. Waterstops are used in all
horizontal and vertical construction joints in all exterior walls up to flood
level elevation. Walls subject to flooding are waterproofed and all penetra-
tions in exterior walls up to the flood level elevation are sealed against the

intrusion of water.

By DSER COL Action Item 3.4.1-1, the staff noted that the maximum site-
specific flood levels and other safety-related structures where flood protec-
tion measures are required for the site will be addressed in the site-specific
CESSAR-DC.

Subsequently, ABB-CE revised CESSAR-DC Section 2.4.]1 to address this COL
action item. CESSAR-DC Section 2.4.] states, in part, that the site-specific
flooding projections will consider severe precipitation, snow melt, flooding
due to ice cover, river floodina, ocean flooding, tsunami flocding, seiche
effects, wave and storm surge effects, hurricane effects, “igh lake levels,
and any other effects appropriate for the specific site. CESSAR-DC Sec-

tion 3.4.2 also states that the COL applicant will provide a specific descrip-
tion of the site and eievation for all safety-related structures, exterior
accesses, equipment and systems. The staff finds that all the considerations
for projecting maximum heights of site flooding events have been addressed in
the CESSAR-DC. This is acceptable.

CESSAR-DC Section 3.4.4 states that seismic Category I structures are designed
with flood protection measures in accordance with RG 1.102. Flood barriers
are integrated into the design to provide additional flood protection while
minimizing the impact on maintenance accessibility. Floods are controlied in

ABB-CE System B0+ FSER 3-32 February 1594
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By DSER COL Action Item 3.5.1.3-1, the staff noted that the COL applicant
should submit a summary of the turbine maintenance and inspection program to
ensure that the turbine missile generation probability will pe less 10™* per
yzar. ABB-CE, in Amendment P, revised CESSAR-DC Section 3l5.1.3 to state that
the COL applicant wil) submit a summary of the turdbine maintenance ard
inspection program including probability calculations of turbine missile
generation.” This wil) ensure that the turbine missile generation probability
be less than 10°* per year for a favorably oriented turbine system (Refs. l
and 2) and is, therefore, acceptable.

ABB-CE has sufficiently demonstrated to the staff, in accordance with

RG 1.115, that the probability of turbine missile damage to SSCs important to
safety 1s acceptably low. Therefore. the staff concludes that the turbine
missile risk for the proposed plant design is acceptable and meets the
requirements of GDC 4.

Rgfgrgngg;

1. "Safety Evaluation Report Related to the Operation of Hope Creek Generat-
ing Station,"® NUREG-1048, Supplement No. 6, July 1986.

2.  Letter, from C.E. Rossi of NRC to J.A. Martin of Westinghouse, Orlando,
Florida, dated February 2, 1987.

3.5.1.4 Missiles Generated by Natura) Phenomena -+ /.3

The staff reviewed the tornado-generated missiles in accordance with SRP
Section 3.5.1.4. Corformance with the acceptance criteria forms the basis for
the staff's evaluation of the tornado-missile spectrum with respect to the
applicable regulations of 10 CFR Part 50.

The staff did not use the portions of the SRP acceptance criteria concerning
missile strike probability per year to damage safety-related systems. The
review for this section of the SRP is concerned with establishing the missile
spectrum, not with calculating the probability of damage.

ABB-CE System 80+ FSER 3-43 February 1994



lumped masses include the weight of the floor and one-half the weight of walls
directly above and below, the dead weight of known equipment and components, .
plus 25 percent of specified live load. Each mass point has three transla-
tional and three rotational DOF. The elastic single-stick models, with beam
type elements connecting the lumped masses, were developed based on the cross-
sectional properties of the structural walls between the stories they repre-
sent. The stick models also accounted for the effects of both shear and
flexural deformations and the torsional effects resulting from the eccentrici-
ties petween the center of mass and center of rigidity of each floor. In
order to ensure that the models developed will properly simulate the dynamic
behavior of the structures during an earthquake event, the frequencies
calculated from the fixed-base lumped mass models were tuned by the analysis
of detailed finite element models of these two buildings. In addition to the
torsional DOF included in the dynamic model, an eccentricity of 5 percent of
the maximum building dimension, which results in an accidental torque, is
applied to the static finite element structural model to calculate the element
forces due to accidental torsion. Because of the axi-symmetry of the building
configurations, the soil-structural foundation systems of these two structures
were represented by the two dimensional (2D) models; however, the flexibility ‘
of the foundation mats was not considered. The technigues used for moceling
the seismic Category I structures (including the consideration of accidental
torsion) are consistent with the guidelines of SRP Section 3.7.2 and are,
therefore, acceptable. The dynamic models of these two buildings are shown in

X  Figures 3.7C-1, 3.7C-2 gﬁa_gt?c-3 of the Appendix 3.7C to the CESSAR-DC,

) ;
Amendment U. 4 3,70-Y

As discussed in CESSAR-DC Section 3.7.2 and Appendix 3.7C, Amendment U, AB2-CE
performed dynamic analyses of the se1sm1c Cateqory 1 ﬁrl structures to
generate the SSE responses (structuralqIEEEIEZEEEEES and FRS) on a 11near
elastic basis. The three sets of ground motion time histories (each ground
motion time history has two horizontal components and one vertical component)
corresponding to the three control motions CMS1, CMS2, and CMS3 were used as
input ground motions in the seismic analyses. As discussed in Section 3.7.2.1
of this report, all three components of these ground motion time histories

satisfied both the response spectrum enveloping criteria and PSD enveloping
criteria and are, thus, acceptable. .
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The seismic responses were calculated for the two horizontal directions and

. the vertical direction. ABB-CE did not use the technique of constant static
factors for computing the vertical responses. The structural damping ratio of
7 percent for reinforced concrete structures used complies with the SSE
damping value specified in RG 1.61. The techniques used for the dynamic
analyses of these structures discussed above comply with the guidelines of SRP
Section 3.7.2 and are, thus, acceptable. The SSI and SSSI models of these two
structures are provided in CESSAR-DC Figures 3.7C-1 through 3.7C-4.

The ABB-Impell version of the SASSI computer code was used by ABB-CE to
ana1y{g the soil-structure system models ;nd to generate the structural
respd%sés member forces. Tﬁﬁﬁﬁ7giiﬁﬁiﬁz:)dg_-p1}iéhe6{;':;dJ%RS for these two )\
bu11d1ngs. As discussed in Section 3.7.2.1 of this report, this version of
the SASS] computer code has been reviewed and found acceptable by the staff.
Because these two buildings are located adjacent to the NI structures and the
N] structures are much heavier than the NNI structures, ABB-CE considered the
effects of SSSI when the structural responses in the north-south (NS) and
vertical directions of the NNI structures were calculated. The procedures

Q applicd to the NNI structures seismic analysis and design, as described 1n
CESSAR-DC Sections 3.7.2 and 3.8.4, and Appendix 3.7C, Amendment U, are as
follows:

1. In the NS direction, using the lTumped-m2ss NNI structural model developed
above and the structural mode] developed for the NI structures (Sec-
tion 3.7.2.1 of this report), ABB-CE developed a two dimensional (2D)
finite element SASSI model with the structural embedments considered and
the foundation mats assumed to be rigid. This SSSI model inciuded the
structural model of the NI structures and one of the NNI structures. It
also included the supporting soil foundation and adjacent soil.

2. In the east-west (EW) direction, using the lumped-mass structural model
of the NNI structures, ABB-CE developed a 2D finite element dynamic model
for each of the NNI structures and surrounding soil. This model did not
include the SSSI effects from the NI structures.
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3. Using the ABB-Impell version of SASSI computer code and the NS and
vertical components of the artificial ground motion time histories (CMSI,
CMS2 and q&sgll'ﬁgs-CE performed the SSSI] éﬂﬁJ{§7§€t9(9fP?fﬁfe structural
responses (member forces, bending momentgz‘gisterments.éhd FRSY 1n the
NS and vertical directions of the DFSS and CCW Hx structures. These

seismic structural responses considered the SSSI effects.

&, Using the SASSI computer code, the finite element soil-structure system
mode) developed in Step 2 above and the EW components of the artificial
ground motion time histories (CMS1, CMS2 and CMS3), ABB-CE performed SSI
analyses to generate seismic structural responses in the EW direction of
these two structures. Because the DFSS and CCW Hx structures are axi-
symmetrical (rectangular shape), the torsional motion about the vertical
axis need not considered. To address the staff's concern regarding the
use of only EW component of the three ground motion time histories as
input for calculating the EW structural responses, ABB-CE demonstrated,
during the January 31 through February 1, 1994 audit, that the effects of
the vertical component of the three ground motions on the EW structural
responses are negligible.

gocelérotiets -
5. The NS, EW, and vertical seismic structuralrﬁiﬁﬁiF”TEFEEET_BEFE?Eé;
\3@@@3_3; and building displacement obtained from Steps 3 and & above were
used as one of the design basis loads for the structural design and the
NS, EW, and vertical FRS will be used as the input motions for the
analysis of subsystems (piping systems and components) housed by these
two buildings.

For the case of NNI structures founded on rock for which the SSI effects
becomes negligible, a 3D fixed-based structural model was analyzed to generate
structural responses in the three directions. The analysis uszd computer code
SAPS0 and the three components of the ground motion time histories ¢arrespond-
ing to the three design response spectra, i.e., CMS1, CMS2 and CMS3, applied
simultaneously. The SAPS0 computer code in public domain was reviewed and
validated by the staff during a previous licensing review. Therefore, the use
of the SAPS0 computer code for these two structures founded on rock is
acceptable,
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As a result of its review, the staff finds that the procedures used for
calculating seismic responses, including FRS, of the DFSS and CCW Hx struc-
tures are consistent with the guidelines of SRP Section 3.7.2 and are,
therefore, acceptable.

As described in CESSAR-DC Section 3.7.2 and Appendix 3.7C, Amendment U, the
$S1 and SSSI analyses were performed to calculate the structural responses,
including FRS, of the DFSS and CCW Hx structures considered all generic site }
conditions use dln the seismic SSI analysis of the NI structures. The
structural responses (structural member forces, bending moments and displace-
ments) corresponding to each site condition and design ground response
spectrum were calculated based on the SASS] and SAPS0 analyses. The final
structural responses for design were calculated by enveloping all the individ-
ual responses. For the generation of the FRS envelopes, ABB-CE (1) calculated
the FRS for various damping ratios at the required locations in each of the
three directions, using the 2D finite element soil-structure system models or
_3.D fixed base structural mode! developed for all site conditions and design
ground motions considered (2) developed the FRS envelopes from the FRS for all
site conditions aq’des1gn ground motions, and (3) applied a peak broadening of
+15 percent to the FRS envelopes to account for the uncertainties associated
with structural modeling, material properties, and soil dynamic moduli. Based
on its review discussed in Section 3.7.2.1 of this report, the staff concludes
that the use of the 12 generic site conditions for calculating the structural
response envelopes of the DFSSS and CCW Hx structures covers a wide range of
cite conditions and provides acceptable results for the design of the DFSS and
CCW Hx structures and the subsystems housed therein. As a result of its
review of the above, the staff finds that ABB-CE's procedures for developing
the structural response, including FRS envelopes meet the guidelines of SRP
Section 3.7.2 and RG 1.122, "Development of Floor Design Response Spectra for
Seismic Design of Floor Supported Equipment aﬁa’fgmponents,“ Revision 1, and

are, therefore, acceptable. A

In Subsection 5.2.4 of Appendix 3.8A to the CESSAR-DC, Amendment U, and the
markups of Subsection 5.1.1.3 of Appendix 3.8A to the CESSAR-DC dated Febru-
ary 9, 1994, ABB-CE provided the evaluation criteria and analysis procedures
for the evaluation of dynamic stability (overturning, s1iding and flotation)

ABB-CE System B0+ FSER 3-110 February 1994




of the seismic Category | structures, including the NNI structures. In

addition, ABB-CE presented its calculations for the staff review and demon- .
strated that the safety coefficients against building sliding, overturning and
flotation are higher than l.li:;“As a result of its review of the CESSAR-DC

and the calculation audit conducted, the staff concludes that ABB-(E's

evaluation criteria and analysis procedures are consistent with the guidelines

of SRP Secticn 3.7.2 and are, therefore, acceptable subject to incorporating

the markups discussed above into future amendments of the CESSAR-DC. This is
Confirmatory Item 1.1-1.

For the evaluation of the interaction of non-safety-related structures with
safety-related structures, CESSAR-DC Section 3.7.2.8, Amendment U, stated

that, when the safety-related structures and non-safety-related structures are
integrally connected, the non-safety-related structures are analyzed and

designed as a part of the safety-related structures. If these structures are

adjacent to each other, in order to ensure that the failure of a non-safety-

related structure under the effect of a seismic evert does not impair the

integrity of the adjacent safety-related structure, the evaluation procedures

are as follows: .

1. sufficient separaie between non-safety-related structures and safety-
related structures is maintained, or

2. the non-safety-related structures are analyzed and designed to prevent
their failure under SSE conditions, or

3. the safety-related structures are designed to withstand loads due to
collapse of the adjacent non-safety-related structures if the separation
criterion is not met.

The procedures for evaluating the interaction of non-safety-related structures

with safety-related structures are consistent with the guidelines of SRP
Section 3.7.2 and are acceptable.

The staff’s evaluations of the seismic analyses and design of the specific NNI
SSCs are discussed below. .
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Diesel Fuel Storage Structure (DFSS) . i

As described in CESSAR-DC Section 3.8.4 and Figure 1.2- 16 7 Amendment U,
there are two DFSSs in the System 80+ standard plant des1gn. Each of these
two buildings is a reinforced concrete box tvpe structure with a plan dimen-
sion of 19.2m x 13.4 m (63 ft x 44 ft) and & height of 7.6 m (2= ft). The
thickness of the ua]ls. roof and foundation mat s 0/6 m (2 ft) The embed-
ment of the building is l Im (TEAg‘ft) measured from the grade to the bottom
of the base mat. Each of these two buildings contains two EEZZE and each bay
encloses a diesel fuel oil tank, a tank vent, a sump with a sump pump, and
related piping systems.

As described in Amendment U of Appendix 3.7C t the CESSAR-DC, a dynamic model
with two lumpel masscs connected by a massless equivalent structural member
was developed to represent a DFSS in the analysis. This model coupled with
the soil foundation model was used to perform the SASSI SSI and SSSI analyses
or SAP90 fixed base analyses to calculate structural responses (including FRS)
for each of the site conditions considered and for each set of design basis
groundmotion time histories. Based on the discussion above and the audit
conducted on January 31 through February 1, 1994, the staff finds that the
analysis procedure and results, including the structural response envelopes
and FRS envelopes, are acceptable.

Component Cooling Water Heat Exchanger Structure

Each of the two CCW Hx structures, as described in CESSAR-DC Section 3.8.4 and
Figure 1.2.-16.8, Amendment U is a two-story box-type remnfurced concrete
building with a plan dimension of 33.5 m x 131}h (110 ft x 43’ft) and a height
of 11.6 m (38 ft). The base mat is 1.2 m (4 ft) in thickness. On the roof of
the building, there are two reinforced concrete fan rooms, each located at one
end of the building. The dimension of each of these two fan rooms 13.2572—m X
7i€ mx3m (ﬁg-ft X ft x 10 ft) and the thickness of the walls and roof is
0.8m (2 #Ef%” The embecment measured from the grade tu the bottom of the base
mat is 5.5 m (18 ft). One of these two buildings is located at the north side

= 17
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and live load, thermal effects, seismic loads, and wind and tornado loads, if
applicable. The design load combinations are specified in CESSAR-DC Appen-
dix 3.9A, Section 2.3, which include normal, severe, extreme, and abnorma’
load combinations. The design loads and load combinations are in accordance
with the guidelines of SRP 3.8.4 and therefore, acceptable. The anaiysis
procedure and acceptance criteria for seismic Category I ductwork and supports
is specified in CESSAR-DC Appendix 3.9A, Section 2.4. The damping values used
are in accordance with RG 1.61 and therefere, acceptable. The effects of
eccentricity of forces relative to the duct centerline is considered. The
seismic analysis of seismic Category I ductwork and supports is performed
using the static coefficient method: response spectrum modal analysis or the
time history analysis. These methods are applied in accordance with the
guidelines of SRP 3.7.3 and, therefore, are acceptable. The allowabie stress
criteria for seismic Category I ductwork and supports is specified in
CESSAR-DC Appendix 3.9A, Section 2.5. The allowable stress criteria are
established using conservative values in compliance with the requirements of
American Institute of Steel Construction (AISC) standard and ANSI/AISC 690-84,
as discussed in Section 3.8.4.5 of this report, and is acceptable.

J] .
The details of the cable tray/conduit and supports analysis and design -
procedures are provided in CESSAR-DC Appendix 3.9A, Section 3. Seismic
Category | cable tray/conduit and supports are designed and supported to
withstand the loads and load combinations presented in CESSAR-DC Appendix
3.9A, Section 3.2 and 3.3, respectively.J'The analysis and design guidelines
ensure that the cable tray/conduit and supports will be within the allowable
stress and deflection criteria under the design loads and load combinations.
In areas where non-safety related cable tray and/or conduit passes over or
near safety-related equipment or components, the tray, conduit, and support/
restraint systems are design using seismic Category I criteria to prevent any
damage, degrat1on or interference with the performance of the safety-related
equipment. ‘

The design loads for seismic Category I cable tray/conduit and supports are
specified in CESSAR-DC Appendix 3.9A, Section 3.2, which include dead and live
load, thermal effects, seismic loads. The design load combinations are
specified in CESSAR-DC Appendix 3.9A, Section 3.3, which include normal and
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extreme load combinations. The design loads and load combinations are in
accordance with the guidelines of SRP 3.8.4 and therefore, acceptable. The .
damping values are specified in CESSAR-DC Appendix 3.9A, Section 3.4 and are

in accordance with RG 1.61 and, therefore, acceptable. The seismic analysis

procedure for seismic Category I cable tray/conduit and supports is specified

in CESSAR-DC Appendix 3.9A, Section 3.5. The seismic analysis of seismic

Category | cable tray/conduit and supports is performed using the static

coefficient method, response spectrum modal analysis or the time history

analysis. These methods are applied in accordance with the guidelines of

SRP 3.7.3 and, therefore, are acceptable. The allowable stress criteria for

seismic Category | cable tray/conduit and supports is specified in CESSAR-DC

Appendix 3.9A, Section 3.3 and 3.5.4. The allowable stress criteria are

established using conservative values in compliance with the requirements of

AISI standard for carbon steel and stainless steel cold-formed sections, and

ANS1/AISC 690-84 for structural steel members, bolts and welds, as discussed

in Section 3.8.4.$Jof this report, and is therefore, acceptable.
!

>

The staff concludes that the design of seismic Category I ductwork and
supports, cable tray and supports, and conduit and supports is acceptable and ‘
meets the relevant requirements of 10 CFR 50.55a, and GDC 1, 2, and 4. This
conclusion is based on the following:

1. ABB-CE has met the requirements of 50.55a and GDC 1 wi- -espect to
assuring that the safety related ductwork and supports «d cable
tray/conduit and supports are designed, fabricated, constructed, tested
and inspected to quality standards commensurate with their safety
function by meeting the guidelines of RGs and industry standards indi-
cated below.

2. ABB-CE has met the requirements of 10 CFR Part 50 Appendix A, GDC 2 by
designing the safety related ductwork and supports and cable tray/conduit
and supports to withstand the most severe earthquake that has been estab-
lished with sufficient margin and the combinations of the effects of
normal and accident conditions with the effects of environmental loading

such as earthquake and other natural phenomenon. I
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‘ 3.8.4.2 Category ! Non-Nuclear Island Structures

Four seismic Category I NNI structures fall into the scope of the CE Sys-

tem 80+ standard design. These four NNI structures are two DFSS and two CCW

Hx structures. As described in CESSAR-DC Subsection 3.8.4.1. 1 Amendment v,

the DFSS and CCW Mx structures are box type reinforced concrete structures

with mat foundations. One D"SS and one CCW Hx structure are located at the

north side of the NI structures and the other located at tht south side. The

DFSS has a 19.2 mx 13.4 m (63 ft x 44 ft) plan dimension and is 7.6 m (25 ft)

in height, and the plan dimension of the CCW Hx structure is 33.5 m x 13 ) A

(110 ft x 41 ft) and the height is 11.6 m \38 ft). A1l the walls, roofs,

floors and foundation mats are 0.061 m (2 ft) {h1ck except the CCW Hx struc-

ture foundation mat which is 1.2 m (&4 ft) th1ck" ord the 4/zr S lap @17/

S ’3/}'«/’4 "T’) *‘7 C; ) -
i /

In CESSAR-DC Section 3.8.4 and Section I— 1%f Appendix 3. 8& Amendment U }§<
ABB-CE stated tnat a static three d1mens1ona1 finite element nodel was “ N
developed for the DFSS. Computer code ANSYS was used to analyze this struc-
ture for the combined lcad conditions of dead load, live loads, tornadc loads

‘ (including missiles), temperature loads and SSE seismic loads. These combined
joad conditions were modeled as static loads in the ANSYS model. The ANSYS
computer code is a public domain computer code and is has been reviewed and
validated by the staff during a previous licensing review. Therefore, the use
of ANSYS Code is acceptable. In addition to the design loads stated above, as
described in Section 5.0, CESSAR-DC Appendix 3.8A, live loads due to precipi-
tation (rain, snow, and ice), lateral soil pressure due to the soil density
and the effects of ground water, hydrostatic Toads associated with ground
water and exterior flood water, and wind loads were included in the design.

These loads for the DFSS design are summarized as follows:

- Maximum tornado wind speed §31.1 km/hr (330 mph)

. Tornado missiles In accordance with SRP Sec-
tion 3.5.1.4 Spectrum II,
Region ]
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. Live loads due to precipitation 2.351 kPa (50 psf) .
. Design wind speed 196.5 km/hr (122.1 mph)

when the design loads and combi%ed load conditions were modeled, the three
orthogonal components of earthquake loads (two horizontal and one vertical)
were considered statically and simultaneously applied on the structures. On
top of these seismic loads, an additional eccentricity of +5 percent of the
maximum building dimensions it the level under consideration was assumed to
account for accidental torsion. The other design loads were also applied
statically and directly on the structures.

On the basis of its review of CESSAR-DC and the audit conducted on January 31
through February 1, 1994, the staff concludes that the approach of considering
the seismic loads (including dynamic soil pressure due to earthquake) and
other design loads for the structural design is acceptable.

moments) form the design basis for the DFSS. A described 1 CESSAR-DC
Subsection 3.8.4.4 and Appendix 3.8A, major materials used ir the design and
construction of the DFSS are concrete, reinforcing bars, and structural steel.
Cement for concrete will be of Type { or 11 conforming to "Standard Specifica-
tion for Portland Cement,® ASTM €150. Aggregates for concrete will conform to
*Standard Specification for Concrete Aggregate,” ASTM (33. Water used in
mixing concrete will be clean and free from injurious amounts of 0il, acids,
alkalis, salts, organic materials or other substances that may be deleterious
to concrete or steel. The proposed mixing water properties will be compared
with distilled water by performing the tests described in CESSAR-DC Sec-

tion 3.8.4.6.1. Admixtures, if used, will conform with the applicable ASTM
standard described in CESSAR-DC Section 3.8.4.6.1. In order to prevent
corrosion of reinforcing bars, the combined chloride content of the admixtures
and mi-ing water will not exceed 250 ppm. The ingredient materials will be
stored 1 accordance with the recommendations of ACI 301 and the concrete
mixes w1l be designed in accordance with ACI 301. Reinforcing steel will
consist of deformed reinforcing bars conforming to ASTM A615, Grade 60 or ASTM
A706, Grade 60. The fabrication and fabrication tolerances of reinforcing .

The ANSYS analysis results (structural memoer forces, shea~ forces and bending ‘
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bars will be in accordance with CRSI MSP-1, "Manual of Standard Practice.”
The placing of reinforcing bars, including spacing of bars, concrete protec-
tion of reinforcement, splicing of bars and field tolerances will be 1n
accordance with ACI 343:;57' Epoxy coated reinforcing steel bars are used for
areas where a corrosive environment is encountered. For calculating the
development length, CESSAR-DC Appendix 3.8A, Section 5'2'113'3' states that
the required splice length given in ACI 349 Section 12.2,2shall be increased
using the factors provided in ACI 318 Section 12.2.4.37/ The structural steel
will consist of low carbon steel conforming to ASTM A36 or other structural
steels listed in ANSI/AISC N69q:§9i~Fabrication and erection of structural
ctee] will be in accordance with the requirements of ANSI/AISC N630-84. The
welded structural connections will be in accordance with the requirements of
ANSI/AISC N690-84 and bolted connections will be made with high strength bolts
conforming to either ASTM A3ZSJer A490. The quality control of materials will

be in accordance with the relevant ASTM specifications and the overall QA 4 _f
Program describe’ in Chapter 17 of the CESSAR-DC as supplemented by the et
special provisions of AC1 349(85, ASTM A615 or A706, and ANSI/AISC NES0-84. =

The strength of the construction materials for the DFSS are as follows:

£. = 27.56 MPa (4000 psi) for concrete
f, = 413.)3 MPa (60000 psi) for reinforcing steel X
f, = ZGB.QG/HPa (36000 psi) for structural steel ﬁxf

For the design of the CCW Hx structure, as described in the CESSAR-DC Sec-
tion 3.8.4, the same design basis loads and combined load conditions and the
same approach for modeling the loads to the DFSS design were considered. The
construction materials and specification of the materials are the same as
those used for the DFSS. Inctean of modeling the structure by a 3D finite
element mode) and using the ANSYS computer code for the analysis, formulas
based on the theory of beams and plates were used and had calculations were
performed for computing -the structural member forces for the design. Based on
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1. construction records stating material properties for concrete, reinforc-
ing steel, and structural steel

2. as-built structural dimensions and arrangements
3. design documents for the structures

This structural analysis report will summarize the results of the reviews.
evaluations and corrective actions. Deviations and design changes from the
original design are acceptable provided the following acceptance criteria are
met:

1. an evaluation is performed, and

2. the structural design meets the requirements specified in CESSAR-DC
Section 3.8.4, and

3. the FRS of the as-built structure does not exceed the de:ign basis FRS by
. more than 10 percent.

Based on the discussion above, the staff concludes that the procedures for the
reconciliation analysis will ensure that the as-built DFSS and CCW Hx struc-
tures are able to withstand the structural design basis loads and combined
load conditions defined in CESSAR-DC Section 3.8.4 and are, thus, acceptable.

As described in Sections 11.7 and 11.8 of Appendix 3.8A to the CESSAR-DC,
Amendment U, the CCW tunnel, buried cable tunnels and conduit banks are
classified as seismic Category | underground structures. The procedures and
the design lcads and lcad combinations for the analysis and design of these
underground structures are discussed below:

v g
(1) CCW Pipe Tunne)

The two CCW tunnels which are to be founded on competent structural

backfill connect the CCW Hx structures to the nuclear annex. At each
’ end of the tunnels, a gap of 10.16 cm (4 in.) with water tight rubber
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seal is designed between the tunnels and the adjacent structures. The
tunnels have a cross-sectional dimensio~ of 2.44k (8 ft) x 2.44m (8 ft)
and the thickness of the walls, roof and foundation mat is 0.92m (3 ft).
They will be designed and constructed of reinforced concrete and ACI 349
will be used with the material properties:

-3 ‘X \
£1=27.56 MPa (4000 psi) and f =413.43 MPa. £ cc0 751)

The design basis loads for the tunnels are dead loads, live loads,
hydrostatic fluid pressure loads, seil static pressure loads, dynamic
soil pressure due to earthquake, thermal loads, truck loads, and seismic
loads. The load combinations for the design are specified in Appen-
dix 3.8A to the CESSAR-DC. In the analysis, the tunnel was considered
as a beam on an elastic foundation and the equivalent static analysis
was performed. When the seismic loads were considered in the analysis
and design, as discussed in Section 3.7.2 o} this report above, the
analysis of the buried tunnels considered the stain (axial and bending)
and the associated stresses due to the effects of seismic wave passage
and seismically induced differential movements of the ends of the
tunnel. In addition, the ground-water effects were also considered in
the design.

During the audit on January 31 through February 1, 1994, the staff
raised a question on the tunnel joint details for reinforcing steels.
Subsequently, ABB-CE provided the staff with the markups for the
locations that those details will be provided in future CESSAR-DC

|/ amendnents, €s CESSAR-DC Figures 3.88-10 and 3.88-T1. This is part of
("’ Confirmatory Item 3.8.4.2-1. Based on the discussion above and the
design calculation audit conducted during)| January 31 through February 1,

1994, the staff concludes that the procedures for the analysis and
design results of the buried tunnels are/ acceptable subject to resolu-
tion of the applicable part of this copfirmatory item.

, | ,v ot
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4. ABB-CE meets the requirements of GDC 5 by demonstrating that the struc-
tural systems and components are not shared between units.

§. ABB-CE meets the requirements of Appendix B because their QA program
provides adequate measures for implementing guicelines relating to
structural design audits.

The criteria used in the analysis, design, and construction of all the plant
seismic Category I structures to account for anticipated loadings and postu-
lated conditions that may be imposed upon each structure during its service
lifetime are in conformance with established criteria, codes, standards, and
specifications acceptable to the regulatory staff. These include meeting the
7.94, 1.115, 1.142, and 1.143 and industry

Facilities."

The use of these criteria as defined by applicable codes, standards, and
specifications, the lcads and loading combinations; the design and analysis
procedures; the structural acceptance criteria; the materials, quality
control, and special construction techniques; and the testing and inservice
surveillance requirements provide reasonable assurance that, in the event of
winds, tornadoes, earthquakes, and various postulated accidents occurring
within the structures, the structures will withstand the specified design
conditions without impairment of structural integrity or the performance of
required safety functions.

References

1. “*System 80+ Standard Design - CESSAR-DC Design Certification,” ABB
Combustion Engineering, Windsor, Connecticut, Amendment I, December 21,
1990.

2. "Request for Addit >nal Information on CESSAR-DC System 80+," Letter from

T.V. Wambach of U.S. NRC to E.H. Kennedy of ABE Combustion Engineering
dated September 26, 1991].
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(5) ABB-CE has met the requirements of Appendix B because their QA program
provides adequate measures for implementing guidelines relating to
structural design audits.

The criteria used in the analysis, design, and construction of the NI struc-
tures foundation to account for anticipated loadings and postulated conditions
that may be imposed on the structures during their service Tifetime are in
conformance with established criteria, codes, standards, and RGs acceptable to
the staff. These include meeting the positions of RGs 1.69, 1.94, 1.115 and
1.142 and industry standards ACI 349-85 and ANSI/AISC N6S0-84.

The use of these criteria as defined by the applicable codes, standards, and
guides; the loads and loading combinations; the design and analy.is proce-
dures; the structural acceptance criteria; the materiais and quality control
programs; and the testing and in-service surveillance requirements provide
reasonable assurance that, in the event of earthquakes and various postulated
accidents occurring within the structures, the NI structures foundation will
withstanu the specified conditions without impairment of structural integrity
or of the performance of required safety functions.

3.8.5.2 Category I Non-Nuclear Island Foundations

In the System 80+ design, ABB-CE employs separate reinforced-concrete mat
foundations for seismic Category I NNI structures such as the DFSS znd CCW Hx
structures. The plan dimensions of the foundation mats for the DFSS and CCW
Hx structure, as}described in CE}SAR-DC Section 3.8.5, are 19.2m x 13.4 m

(63 ft x 44 ft) and 33.5 m x l3l@’n (110_ft x (Jfft). and the minimum thick-
ness of these two foundation mats are oiﬁ’m (2 f;) and 1.2 m (4 ft), respec-
tively. “=3 ),

As described in CESSAR-DC Section 3.8.5, Amendment U, the reinforced concrete
foundation mats of the DFSS and CCW Hx structures were analyzed and designed
for the reactions due to static, seismic and all other design basis lcads at
the base of the superstructures, of the DFSS was modeled as « three dimen-
sional (3D) finite element model and analyzed by computer code ANSYS. The
foundation mat of the CCW Hx structure was analyzed by hand calculation. Both
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analyses considered the envelopes of the seismic loads calculated for all
12 site conditions and three control motions and the results obtained from the
analyses together with the other design loads were used for the foundation

design. The analyses and design also considered the effects of varying soil
properties beneath a specific foundation mat and the effects of construction
sequence, with particular emphasis on differential settlement of the founda-
tion. To monitor the settlements of the foundation after the completion of
construction, settlement monitoring devices will be installed. For the

foundation design, the ACI-349 code was used. The acceptance of the ACI-348

code is discussed in Section 3.8.4.] gf this report.

As described in CESSAR-DC Sections 3.8.4.4 and 3.8.5 and Appendix 3.BA,
Amendment U, major materials used in the design and construction of the DFSS
are concrete, reinforcing bars, and structural steel. Cement for concrete
will be of Type I or II conforming to "Standard Specifications for Portland
Cement," ASTM-C150. Aggregates for concrete will conform to "Standard
Specification for Concrete Aggregate,” ASTM-C33. Water use”din mixing X
concrete will be clean and free from injurious amounts of oi , acids, alkalis,
salts, organic materials or other substances that may be deleterious to
concrete or steel. The proposed mixing water properties will be compared with
distilled water by performing the tests described in CESSAR-DC Sec-

tion 3.8.4.6.1.7, Admixtures, if used, will conform with the applicable ASTM ~
standard described in CESSAR-DC Section 3.8.4.6.1./g In order to prevent
corrosion of reinforcing bars, the combined chloride content of the admixtures
and mixing water will not exceed 250 pm. The ingredient materials will be
stored in accordance with the recommendations of ACI-304 and the concrete
mixes will be designed in accordance with ACI-301. Reinforcing steel will
consist of deformed reinforcing bars conforming to ASTM-A615, Grade 60 or
ASTM-A706, Grade 60. The fabrication and fabrication tolerances of reinforc-
ing bars will be in accordance with CRSI MSP-1, "Manual of Standard Practice.”
The placing of reinforcing bars, including spacing of bars, concrete protec-
tion of reinforcement, splicing of bars and field tolerances will be in
accordance with ACI-349-85. Epoxy coated reinforcing steel bars are used for
areas where a corrosive environment is encountered. For calculating the
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development length, CESSAR-DC Appendix 3.8A, Section 6.2.1.1.1, states that
the required splice length given in ACI-349 Section 12.2.2 shall be increased
using the factors provided in ACI-318 Section 12.2.4.3.

The quality control of materials will be in accordance with the relevant ASTM
Specifications and the overall QA program described in Chapter 17 of the
CESSAR-DC as supplemented by the special provisions of ACI-34 The
strength of the construction materials for the foundations are as follows:

£l = 27.56 MPa (4000 psi) for concrete

f, = 413.;} MPa (60000 psi) for reinforcing steel

From the discussion above and the design calculation audit performed on
January 31 through February 1, 1994, the staff concludes the at the foundation
design these two buildings are acceptable. In addition to satisfying the
requirements for the design loads and combined load conditions, an evaluation
were performed to check the dynamic stability (s1iding, overturning and
floatation) of the foundations against the seismic loads. During the design
calculation audit conducted on January 31 through February 1, 1994, the staff
found that the safety coefficients against dynamic stability for the DFSS and
CCW Hx structures are higher than l.lf;as specified in SRP Section 3.B.5.

This is acceptable. ‘Tf

On the basis of the above review, the stafi concludes that the design of the
DFSS and CCW Hx structure foundations are acceptable and meets the relevant
requirements of 10 CFR Part 50, and GDC 1, 2, 4, and 5. This conclusion ‘s
based on the following:

1. ABB-CE meets the requirements of GDC 1 with respect to assuring that the
seismic Category I foundations are designed, fabricated, erected,
constructed, tested and inspected to quality standards commensurate with
its safety function to be performed by meeting the guidelines of RGs and
industry standards indicated below.
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CESSAR-DC Appendix 3.11B lists the equipment required to mitigate a or to
attain a safe shutdown. The CESSAR-DC states that specific equipment for each
system is discussed in the appropriate section of the CESSAR-DC as reference
by Appendix 3.11B. The CESSAR-DC also states that the design of the informa-
tion systems important to safety will be in conformance with the guidelines of
Revision 3 of RG 1.97. However, the footnote for § 50.49(b)(3) references.
Revision 2 for selection of the types of post-accident monitoring equipment.
In issuing Revision 3, the NRC staff stated that conformance with Revision 3
would not alter the implementation for § 50.49. Therefore, conformance with
Revision 2 ‘s not required because conformance with Revision 3 meets the
underlying purpose of the rule. As a result, an exemption from § 50.49(b)(3)
is justified by the special circumstances set forth in § 50.12 (a)(2)(ii).
Based on its review of CESSAR-DC Appendix 3.11B, the staff finds ABB-CE’s
approach for identifying and selecting electrical equipment required to be
environmentally qualified acceptable. The staff will review specific details
provided by applicants referencing the System 80+ certified design to demon-
strate their compliance with 10 CFR 50.49(b)(1), (b)(2), and (b)(3) with
respect to identification of electrical equipment important to safety required
to be environmentally qualified. The details must include a Tist of systems
and their components that are included in the plant environmental qualifica-
tion program and design features for preventing the potential adverse conse-
quences identified in IE Information Notice 79-22, *Qualification of Control
Systems."

CESSAR-DC has elected to use the new accident source term described in draft
NUREG-1465. The staff’s acceptance of the new accident source term for
evolutionary designs, such as CESSAR-DC System 80+, is discussed in Sec-
tion 15.A.1 of this SER.

The radiation qualifications for individual safety related components are
developed based on:

e« The radiation environment expected at the component location from equip-
ment installation to the end of qualified 1ife, including the time the
equipment is regquired to remain functional post accident, and
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FSER FSER
Section  page Descy iption

The following are comments on individual FSER sections. In
addition, markups of these sections are provided.

5.2.4 - No comments

6.2.3 - No comments

6.2.4 - No comments

6.2.5 e No comments

6.2.6 - No comments

6.6 et No comments

Chapter 8:

B.2.2 8-12 see attached markup of FSER page 8-12.

*13.5" should be "13.8." “Fail open"
should be deleted from description of
transformers.

B.5 8-69 FSER states that Combustion Turbine
Generator is designed to automatically
start within two minutes from the onset
of a LOOP event and power one safety
related load division within two minutes
(for SBO). CTG does not automatically
load safety loads. 1In consultations
with NRC staff, the attached markup was
prepared to clarify CTG starting and
loading requirements.

Section 9.4:

9.4.1 9-96 Discussion of MCRACS charcoal tray and
screen uses "charcoal” instead of
"carbon."” Also, the text encircled on
page 9-96 does not agree in content with
CESSAR-DC Section 9.4.1.4.D, which
states: "All Main Control Room Air
Conditioning System (MCRACS) ductwork
cutside MCREZ including the filtration
units is either leak tight or is of
welded construction.”



FSER FSER
Section page
9.4.1 9-97
9.4.1 9-100
9.4.1 9-100
9.4.2 9-101
9.4.2 9-101&102
9.4.2 9-102

FSER REVIEW ITEMS

pescription

“3,2-1" should be “3.2-1." See attached
markup for proposed resolution.

Item 1 on FSER page 9-100 should be
deleted as a confirmatory item, since
the resolution to this item has already
been included in Amendment U (FSER
effective CESSAR-DC amendment) .

Ttems 2, 3, 4, and 5 on FSER page 9-100
will be addressed in Amendment V to
CESSAR-DC.

Item 4 on FSER page 9-100 specifies that
the “main air handling unit(s)* should
be designated as "Main air conditioning
unit(s)* on CESSAR-DC pages 9.4-6 and
9.4-7. The use of the word "Main" is
not to be found on either of these
pages. However, "air handling unit(s)”
appears several times, and will be
modified by Amendment V to read "air
conditioning units."

Circled word on FSER page 9-101,
"ptpand" probably should be just "and."

Last sercence of FSER page 9-101
(carries over to FSER 9-102): ABB-CE
has stated in CESSAR-DC Section 9.4.2.2
that the normal mode of operation does
not require any filtration and bypass
dampers to be open for both the
filtration trains. Given the context of
Section 9.4.2.2 and the system
configuration, the sentence is proposed
to read: "ABB-CE has stated in CESSAR-
DC Section 9.4.2.2 that the normal mode
of operation does not require
filtration, and the bypass dampers are
open for both the filtration trains."”

In third paragraph of FSER page 5-102,
replace "charcoal" with "carbon.’
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9-105

9-105

9-107

9-107

9-111

9-112

9-112

9-112

9-113

FSER REVIEW ITEMS

Description

Third paragraph on FSER page 9-105,
circled sentence: change "will manually
close” to "will be manually closed," as
indicated in the attached markup.

Stray mark "+* noted, as indicated in
circle in fourth paragraph on FSER page
9-105.

On FSER page 9-107, the confirmatory
item dealing with RWBVS design data
should be deleted. This is as per
agreement with william Russell.

Second sentence of first paragraph of

Section 9.4.4 should read ". . . two
redundant emergency diesel generators
(EDGS). . . .." instead of ". . . two

emergency diesel generator (EDG) .

Misspelled word, "upidentify, " noted at
the top of FSER page 9-111 (see attached

markup) .

Second paragraph on FSER page 9-112 has
"non-carbon bed adsorber® specified.
There is no such component in the
subsphere ventilation system exhaust
filter trains. Probably what was
intended was "non-cusedited carbon
adsorber." The attached markup reflects
that correction.

Final sentence of second paragraph of
FSER page 9-112, change "charcoal" to
"carbon."

Final sentence of third paragraph of
FSER page 9-112, change "charcoal" to

carbon."”

Change "in-service" to *inservice," as
indicated on FSER page 9-113 markup.
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9-114

9-114

9-115

FSER REVIEW ITEMS

Description

Change "in-service" to *inservice," as
indicated on FSER page 9-114 markup.

For the first confirmatory item on FSER
page 9-114, CESSAR-DC Amendment U
included the following statement in
Section 9.4.5.3 (CESSAR-DC page 9.4-28):
“that the HEPA filters are designed to
limit the offsite does within the
guidelines of 10 CFR 100.* This
statement will be further modified by
CESSAR-DC Amendment V, which will change
the word "guidelines* to ‘requirements.”
The second part of this first
confirmatory item on FSER page 9-114 1is
to revise CESSAR-DC Section 9.4.5.1 on
CESSAR-DC page 9.4-24 to state *that the
SBVS is designed to limit the offsite
dose following a LOCA or DBA within the
requirements of 10 CFR 100,* and to
delete reference to SRP 6.4. The staff
agreed later that the reference to SRP
6.4 was proper. However, the word
‘requirements" will be substituted for
the currently-used term “guidelines" by
Amendment V. This will comply with the
staff’'s position on this item.

The content of the second confirmatory
item on FSER page 9-114 will be included
at the end of the first paragraph on
CLSSAR-DC page 9.4-28 in Amendment V to
CESSAR-DC: “The ductwork from the
building exit up to an including the
isolation damper ar= qualified for the
tornado differential pressure.

Fourth paragraph on FSER page 9-115,

first sentence should read "The low-

purge subsystem relieves containment

pressure during startup and shutdown.
second sentence then begins with *“In-
containment. . . ." See attached

markup.



FSER REVIEW ITEMS
Section  page pescription

9.4.6 9-117 Final sentence of second paragraph of
FSER page 9-117, change "charcoal" to
carbon.* Same applies to final sentence
of third paragraph. See attached

markup.

9.4.6 9-118 confirmatory item on FSER page 9-118 is
already addressed in CESSAR-DC Figure
g.4-6, which describes the dampers in
question as being remotely and manually
closed during a tornado warning. This
item should thus be deleted from the

FSER.

9.4.9 9-124 confirmatory item on FSER page 9-124 is
already addressed in CESSAR-DC Figure
9.4-8, which describes the dampers in
question as pbeing remotely and manually
closed during a tornado warning. This
item should thus be deleted from the

FSER.

9.4.9 9-124 Change "in-service" to "inservice," as
indicated on FSER page 9-124 markup.

9.4.10 9-125 confirmatory item 1 on FSER page 9-125
should be deleted from FSER, since its
requirement toO revise CESSAR-DC Figure
9.4-10 to include fan status was
accomplished by Amendment U to CESSAR-

DC.

Section 9.5.1:

9.5.1.2.1.4 9-141 See attached markup of FSER page 9-141.
statement deleted is not applicable.

9.5.1.2.2 5-144 gee attached markup of FSER page 9-144.
statement deleted 1s not applicable,
since fire dampers are still provided

between fire areas within a division.

9.5.1.3.2 9-147 gee attached markup of FSER page 9-147.
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page Description
N 9-154 See attached markup of FSER page 9-154.
9-162 See attached markup of FSER page 9-162
9.5.4.12
9-179 Circled section number on FSER page 9-
179 should be "9.5.4.1.2," instead of
"$.5.1.4.2.*
9.5.4.2 No comments
9.5.5 No comments
9.5.6 No comments
9.5.7 No comments
9.5.8 No comments
9.5.9 No comments
13: No comments



nuclear safety grade, but is designed to withstand seismic Category 1 and
severe accident environmental conditions. Igniters will be positioned within
the containment where local pockets of hydrogen may occur during a severe
accident. Each HMS igniter is an ac glow plug integrated with its own step-
down transformer in a watertight enclosure that meets National Electrical
Manufacturers Association Type 4 specifications.

The HMS will be manually started from the control room to accommodate the
hydrogen produced by a reaction of 100 percent of fuel-clad metal with the
coolant water as defined in 10 CFR 50.34(f). The igniters burn hydrogen
without endangering critical equipment inside containment and maintain a
hydrogen concentration below 10 percent during a postula;gd_sexgzg‘iscident.
The staff further discusses its review of th equacy of HMS in Sec-

tion 19.2.3.3.1 on severe accidents. /lé% A {XW)('M i
fpp- T allows Th

ABB-CE committed to containment leakage™testing for the System 80+ plant in
accordance with Appendix J to 10 CFR Part 50 1 ns:

6.2.6 Containment Leakage Testing

(1) The COL applicant may use the mass point leak rate test method in
ANSI/ANS 56.8-1987 as an alternative to Type A testing method specified
in ANSI 45.4-1972.

-(2) Leaks occurring during the Type A test that could affect the test results

will not prevent completion of this test if: (a) the leaks are isolated
for the balance of the test; (b) the leaking component had a "pre-
maintenance” local Teak rate test whose results, when added to those from
the Type A test, satisfy the acceptance criteria; or (c) a "post mainte-
nance” local leak rate test of the Teaking component(s) is performed and
the results, when added to those from the Type A test, satisfy the accep-
tance criteria.

The first exception is acceptable because the current version of Sec-

tion II1.A.3 of Appenaix J to 10 CFR Part 50 includes the ANS!/ANS 56.8-1987
method (mass point method) as an acceptable alternative.
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getermined that the design described in CESSAR-DC does not share structures,
systems, or components with ot*er nuclear power units. Therefore, the control
room habitability systems meet the requirements of GDC 5, and COL Action [tem

6.4-1 is resolved.

During normal and postulated accident conditions, the systems will provide:

(1) controlled envirpnment for personnel comfort and equipment operability;

(2) radiationﬁgfgziﬁfg%blgainst airpxrno radioactivity releases outside the ¥
control building through fi'ltnmr};' (‘f’ﬁ:rotectwn against toxic releases - 4
surrounding the control building; (4) protection against the effects of high-
energy line ruptures in adjacent plant areas; and (5) fire protection to

ensure that the control room is manned continuously. In CESSAR-DC Chapter 15,
ABB-CE describes the methods to 1imit the radiation exposure of control room
personnel for accident conditions. The staff documents its evaluation of

these methods in Section 15.4. of this report. Similarly, in CESSAR-DC Sec-
tion 9.5.1, ABE-CE describes fire protection methodology, which the staff

evaluated as documented in Section 9.5.1 of this DSER.

The control room emergency zone (CREZ) consists of the control room, the
reactor operator office, the control room supervisor office, the emergency
supplies room, the integrated plant status overview room, and the document
room. 1n CESSAR-DC Table 3.2.1, ABB-CE identifies that the vital instrumenta-
tion and equipment rooms (including battery rooms) and the MCR air handling
system components (including the air handling units, with filters, fans,
ductwork, water roiiing coils, and heating coils) are Safety Class 3 and
seismic Category I; will meet the quality assurance requirements of Appendix B
to 10 CFR Part 50; and will remain functional after a safe shutdown earth-
quake. Intake and exhaust structures will be protected from tornado-generated
missiles, wind-generated missiies, rain, snow, or trash.

The MCR air conditioning system is a safety related system consisting of an
air conditioning system and emergency filtration system. The system has
sufficient redundancy to ensure operation under emergency conditions, assuming
the single failure of any one component. Redundant safety related components
of the system are physically separated and protected from internally generated
missiles, pipe breaks, and water sprays. The facility backup power sources
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(3) &n amendment to the CESSAR-DC to incorporate ABB-CE's responses 10 RA!
Q450-3 (Section 6.4) and 0410.116 (Section 9.4.1). This was 1dentified
as Confirmatory Item 6.4-3.

By CESSAR-DC amendments, ABB-CE stated that the locations of the control room
air intakes and plant unit vent are shown in the general arrangement drawings,
CESSAR-DC Figures 1.2-3 and 1.2-8, and 1.2-3 and 1.2-11 respectively.
Therefore. the above Confirmatory Items §.4-1 and 6.4-2 are resolved.

Subsequently, ABB-CE incorporated responses to the request for RAls 450.3 and
410.116 concerning the Confirmatory Item 6.4-3 issues as follows:

(1) Make up air of 0.94 m?/sec (2000 cubic ft per minute (c¢fm)) 1s provided
from the least contaminated control room air intake to offset the maximum
anticipated out leakage of 0.94 m?/sec (2000 cfm) and to pressurize the
control room to a minimum of 3.2 mm (1/8-in.) water gauge positive
pressure with respect to the adjacent areas.

(2) The plant unit vent and diesel building exhausts are located at least 6lm
(200 ft) away from the nearest control room intake (as shown in CESSAR-DC
Figure 3.8-5).

(3) The CREZ volume is 1906 m?® (67,300 ft?) and the maximum unfiltered
infiltration rate into the CREZ under accident conditions is 0.005 m3/sec
(10 cfm) (as shown in CESSAR-DC Table 15A-10). CREZ consists of the
control room, reactor operator office, control room supervisor office,
emergency supplies room, integrated plant status overview room, and

document room. @\.:\ Logic w
V) SRR O

(4) The control complex ventilation system has two motor operated isolation
dampers for the outside air intakes, two pneumatic operated (bypass)
dampers designed to fail closed and redundant radiation and toxic gas
monitors in each division for the filtration and toxic function. Both
motor operated dampers will not be simultaneously closed on the detection
of radioactive materials at both air intakes. m remain

open to provide (pressurization) make-up air to balance the exfiltration. '
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Air intakes are protected against the effects of tornado and wing-
generated missiles, rain, snow, ice or trash. The divisional filtration
unit consists of a post-filter, which 1s a HEPA, downstream of the carbon
adsorver (as shown in CESSAR-DC Figure 9.4-1).

(5) The system ductwo=k is leak tested in accordance with ASME NS50S. The
battery room exhausts maintain the hydrogen concentration in the battery
room below two percent.

Therefore, the above Confirmatory Item 6.4-3 is resolved.

The air intakes are Aﬁﬁzi:%_on gppgi1te sides of the building but are not
separated by 180 deérees f:cﬁ gats1de air inlet has two isolation dampers,
redundant toxic gas and radiat\on monitors, and a smoke detector. The
emergency filtration system starts automatically if high radiation is detected
at an air intake, or if a SIAS is received. If high radiation is detected at
both air intakes, the automatic selection logic compares the radiation levels
at each air intake and closes the isolation dampers in the air intake which
has the higher reading. Therefore, outside air to pressurize the control room
comes through the comparatively less contaminated inlet automatically. The
pressurization and recirculation modes can also be actuated manually from the

control room.

During an accident, the system operates in a pressurized mode, drawing in
0.94 m*/sec (2000 cfm) of outside air which is mixed with 1.89 m’/sec

(4000 cfm) of air recirculated from the control room prio~ to being filtered
by the control room filter unit. The emergency zone volume is 1506 o
(67,300 t¥). The entire flow rate of 2.83 m’/sec (6000 cfm) passes through
the filter unit which includes a moisture separator, prefilter, electric
preheater, absolute filter (HEPA), carbon adsorber [activated carbon depth of
the carbon filter is 51 mm (2 in.)], post filter (HEPA), ducts and valves, and
a fan 3s shown in CESSAR-DC Figures 9.4-1 and $.4-2. The charcoal tray and
screen will be al) welded construction to preclude the potential loss of
charceal from adsorber cells in accordance with IE Buletin 80-03. A1l ducts
and equipment housings outside the CREZ are of welded comstruction. Flanged
connections will be pressure tight and periodically visually examined and
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During a LOCA, the (SS draws borated water from the !RWST and sprays to the
containment atmosphere from the upper region of the containment. The sprayed
water will ultimately drain back to the IRWST through the HVT. The HVT is a
227,000 L (60,000 gal) capacity stainless steel lined tank next to the IRKST
with drainage spillway connections to the IRWST. The sprayed water returns to
the IRWST through the spillways once the KVT water level reaches the spillway.
The IRWST is a continuous water source during short term injection and long
term ccoling modes of post-accident operation. There is no recirculation
spray mode in this design. The effectiveness of the (SS in removing iodine
from the containment is addressed in Chapter 15 of this SER.

broudst o

The borated spray water contains no additive for pH control during the initial
stage of a LOCA. gThe water in the IRWST is(@aintained at)a minimum pH of 7
for post-LOCA iodine retentiog_/fkfter the b]EGEEwn, coolant from the LOCA

ccumulates in the HVT and starts to flow into the IRWST causing the water_;;:)
the IRWST to become‘§c1d1c / Post-accident pH control of the spray water in
the IRWST initially was to be provided by the granular disodium phosphate base
compound which is stored in stainless steel baskets in the HVT. In Amend-
ment R, ABB-CE changed the spray additive chemical from disodium phosphate to
trisodium phosphate dodecahydrate and revised CESSAR-DC Sections 6.5.1.1,
6.5.3.2, 6.5.3.3, 16.8.5, and 16A.8.5, and Figures 6.5.4, 6.5.5, and 6.8.2, to
reflect the change of spray additive. The staff finds that trisodium phos-
phate dodecahydrate is a stronger base alkaline than disodium phosphate. The
change will enhance the capability of maintaining the IRWST water at a pH
above 7 and, therefore, is acceptable.

The elevation of the baskets is above the normal operating water level in the
HVT and below the IRWST spillways. During a LOCA, the baskets become immersed
in water and the resulting solution overflows into the IRWST. Therefore, the
spray fluid will become less acidic as the trisodium phosphate dodecahydrate
mixes with the boric acid.

SRF 6.5.2, Item I1.1.g, states in part, that long term iodine retention may be
assumed only when the equilibrium sump solution pH, after mixing and dilution
with the primary coolant and ECCS injection, is above 7. The SRP states that
this pH value should be achieved by the onset of the spray recirculation mode.
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brcug‘\f +o

In response to the staff's concern regarding the long-term pH of [the spray
solution after a LOCA, ABB-CE stated that the pH wil) beabove 7.
as discussed above. In addition, the containment and the (SS are desigried to
withstand the chemical environment imposed by spraying borated water from the

IRWST and any subsequent long-term induced chemical environments. Therefore,
the pH of the spray solution zonforms to the SRP requirement.

Each of the two independent (5SS trains has its own spray header and nozzles
located in the upper part of the containment. The spray nozzles (SPRACO
Company Model 1713A) are a non-clogging type and can pass particles up to 8 mm
(5/16 in) diameter while covering S0 percent of the containment area with a
maximum drop fall height of 25m (83 ft) and an average drop residence time of
13 seconds. The design mean drop size is 530 microns and the median drop size
is 230 microns. In response to a staff question, ABB-CE submitted a histogram
confirming the size distribution of the spray nozzle droplets as measured
under nozzle design conditions by the manufacturer. However, ABB-CE did not
specify the location of the spray nozzles and, therefore, the staff could not
verify that S0-percent of the containment free volume would be covered by the
sprays. The staff identified this as DSER Open Item 6.5-1.

In Amendment N, ABB-CE revised the CESSAR-DC to state that the containment
spray headers and nozzles have been located inside containment such that

€5 percent of the containment free volume is sprayed rather than the previous
value of 90 percent. The spray removal constant for elementa)l iodine was re-
evaluated in accordance with SRP Section 6.5.2 (Rev. 2) based on the new 65-
percent volume spray coverage to yield a new value of 20 lambda per hour.
ABB-CE also made major changes in CESSAR-DC Section 6.5 by adding additional
subsections and revised tables and figures in conformity with the reanalyses.
Subsequently, ABB-CE changed the elemental iodine spray removal constant to
10-13 lambda per hour within 30-110 minutes.

The revised CESSAR-DC contains all the pertinent infermation regarding the
modified header and nozzle arrangement, a: well as the rew spray removal
constant for elemental todine. The spray volume is divided into three
regions, i.e., Regions I, 11, and IIl, which represent £2-percent of the total

containment free volume. The free volumes not included as part of these
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components of the (SS will be accessible for maintenance, inspection, testing,
and manua) operation even after a DBA LOCA. A1l (SS-related equipment not
covered by ASME Code Section III will also be accessible.

To confirm the effectiveness of the CSS, ABB-CE performed (5SS failure modes
and effects analysis (FMEA) and presented the results in CESSAR-DC

Table 6.5-3. The analysis identified 14 different component failures. In
most cases, the compensating feature of a parallel redundant containment spray
path or train ensure that the spray function will not be degraced by any
failure. The remaining cases have no effect on the cperability of the (SS.

In CESSAR-DC Appendix 15A, ABB-CE addressed the performance of the CSS in
removing fission products and presented the method it used to calculate the
radiological consequences of accidents. ABB-CE recalculated the CSS fission
product removal capability during a DBA LOCA based on the following input to
the analysis:

Fraction of net free containment
volume being sprayed = B2 percent

Transfer rate between sprayed
and unsprayed regions = olumes of unsprayed region per

hour per F-ourg

Elemental iodine spray
removal constant = 10-13 lambda/hr within 30-110 min.

afechr \__ (see CESSAR-DC Fig. 6.5-5)
C\ Lk o dccount for mking Lo The SM region

The staff reviewed this analysis in accordance with SRP Section 6.5.2 and its
referenced standard ANSI/ANS-56.5-1979 and confirmed the use of an elemzntal
iodine spray removal coefficient of 13 lambda per hour which is within the
limit specified in SRE:&ELE://iEEZCE does not take any credit for organic or
particulate iodine removed by the spray, while other operating plants with
similar systems credit the boric acid spray for removing other chemical forms

of iodine. /Heat removal by sprays does not become dominant until after the

first 10 minutes., Therefore, containment mixing 15 limited to two unsprayed
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volumes per hour during the first 10 minutes. The staff finds that the use of
minimum mixing rate during the immediate post-blowdown period is conservative.

In the CESSAR-DC, ABB-CE credits only the CSS for removing the elemental form
of iodine from the containment atmosphere after a DBA LOCA. Following a DBA
LOCA, any leakage from the containment atmosphere is held up and processed in
the annulus and the RB subsphere by the AVS and subsphere ventilation system
(SVS) respectively. The AVS and SVS are ESF atmosphere cleanup systems and
are addressed in Section 6.2.3 and Section 9.4.5 of this SER.

| 82 183 267
In CESSAR-DC /Section 15.6.5,/ABB-CE presents the offsite{ dose results of the
DBA LOCA gnalysis due tofcontainment (Jeakage and annulus)ventilation dis-
charge. \The calculated{2-hour thyroid{and whole-bodyf doses for the exclusion
area radius are rem) and mSv rem), respectivaly.
These doses are less than the limits in 10 CFR Part 100 of 3 Sv (300 rem)
thyroid and 250 mSv (25 rem) whole body and are, therefore, acceptable.

2.67

In the DSER, the staff stated that ABB-CE had not estimated the mean resident
time of soluble volatile and particulate fission products in the containment
building atmosphere after an accident, and had not indicated how long the
continuous spray will last. Acceptance Criterion II.l.a in SRP Section 6.5.2
states, in part, that the operating periocd of the containment spray system
should not be less than 2 hours in all cases. The staff stated that ABB-CE is
required to verify the CSS post-accident operation period, which should be no
less than 2 hours in all cases. This was identified as DSER Open Item 6.5-3.

ABB-CE stated that the containment spray system is designed to operate

throughout the duration of a DBA, as indicated in CESSAR-DC Table 3.11B-1, up
0 N to six month® without interruption. Since the operating period of the spray
4‘€P is far more than two hours, DSER Open Item 6.5-3 is closed.

On the basis of the above evaluation, the staff concludes that ABB-CE Sys-
tem BO+ containment spray system, as a fission product cleanup system, is
acceptable and meets the requirements of: (1) GDC 41 with respect to the
iodine removal function following a postulated loss-of-coolant accident;

N
'

o

~
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The staff finds acceptable the means by which ABB-CI has addressed
environmental monitoring requirements for the DIAS and DPS. This resolves
DSER Open Item 7.5.3-2. The HVAC design is acceptable and discussed in

Chapter 9.

ABB-CE committed to qualify equipment in harsh environments in accordance with
the criteria of IEEE 323-1974, "IEEE Standard for Qualifying Class 1E
Equipment for Nuclear Power Generating Stations"; RG 1.89, Revision 1,
"Environmental Qualification of Certain Electric Equipment Important to Safety
for Nuclear Power Plants"; and IEEE 344-1975, "IEEE Recommended Practices for
Seismic Qualification of Class 1E Equipment for Nuclear Power Generating Sta-
tions." The harsh environment is defined as including temperatures from 43 °C
(110 °F) to 204 °C (400 °F); a saturated and superheated mixture of steam and

' - " . ;,56 3.5
air, radiation TIDs up to 4 x 10° Gy (4 x 10" rad) gamma and@x 10° Gy (gx
108 rad) beta, and 440 ppm boric acid fo]1ow3€f2zaf pH of 7.0-8.5 after

! -

+r'.$oin.uﬂ &advc'\
4 hours using phosphate ABB-CE stated that no new harsh environment

equipment will be required for the System 80+ design beyond that previously
qualified for the System 80 (Palo Verde) design. This qualification conforms
to the reqguirements of GDC 2 and 4.

The information systems important to safety conform to the guidelines for
instruments to access plant conditions during and after an accident, as stated
in ANSI/ANS-4.5-1980, "Criteria for Accident Monitoring Functions in Light-

Water-Cooled Reactors," as supplemented by RG 1.97.

The design includes reddndancy for both the instrument channels supplying the

signal and for the displays in the control room for Category 1 variables.
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cooled rating the most conservative power

sized to supply, within ineir sel f-
buses (switchgear, load centers, and

requirements of its associated Class 1E
motor control centers (MCC)), the most conservative power requirements of its
associated permanent non-safety bus (switchgear, load centers, and MCCs), and
power requirements of at least one RCP anq/iis subﬂqrt systems. Additional
margins of 33-1/3 percent and 66-2/3 percent are gained by such auxiliary.
cooling as forced air (FA)/forced oil feti—open (FO)/forced oil and air (FOA)
to allow for future load growth. ﬂlewise, thg,uﬁit auxiliary transformers
are sized to supply within heir self*cae%ed”?ating the most conservative
requirements of its tw 13. —kﬁ non-safety buses, one 4.16-kV bus and its

associated load centeri\igg/MtCs. one 4.16-kV permanent non-safety bus and two
4.16-kV Class 1E buses with their associated load centers and MCCs. Addi-

tional margins of 33-1/3 percent and 66-2/3 percent are gained by such
auxiliary cooling as FA/FO/FOA to allow for future load growth.

ABB-CE revised CESSAR-DC Sections 8.1.3.B.5 and 6 to include
On this basis, the staff concludes that the unit
auxiliary and reserve auxiliary transformers will have sufficient capacity and
capability to ensure that (1) specified acceptable fuel design limits and
gesign conditions of the reactor coolant pressure boundary will not be
excoeded as a result of anticipated operational occurrences and (2) the core
will be cooled, and containment integrity and other vital functions will be
maintained in the event of postulated accidents. Therefore, the normal and
alternate offsite power transformers will satisfy the capacity and capability
requirements of GDC 17 and are acceptable. On this basis, DSER Open

Item 8.2.2-2 is resolved.

In Amendment Q,
the additional information.

In CESSAR-DC Section 8.2.1.4, ABB-CE states that all systems, equipment, and

components associated with the immediate and alternate offsite power circuits

have the capability of being tested during plant operation. However, in the
DSER, the staff asked ABB-CE to include the following information to ensure

that the requirements of GDC 18 are satisfied:
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the SBO rule by including an AAC power source (e.g.,
of powering at least one complete set of normal
shutdown loads and to back up the EDGs. EPRI has also included a requirement

that a large-capacity, diverse AAC power source (e.g., CTG) with the capacity
shutdown loads and to back up the EDG

evolutionary ALWRs meet
CT6) of diverse design capable

to power one complete set of normal safe-
be part of the evolutionary ALWR design.

ABB-CE committed to meet the SBO requirements by providing an AAC power

source. ABB-CE stated that the AAC Source for System 80+ is a non-safety-
grade combustion gas turbine provided to cope with a LOOP and an SBO scenario.
This standby unit will meet the requirements in 10 CFR 50.63 by being
independent and diverse from the Class 1E standby EDGs. The AAC source will

not normally be directly connected to the plant’s main or standby offsite

power sources or to the Class 1E power distribution system, thus minimizing

the possibility of a common-cause failure.
and be rcu(j + a(uff [eads

The CTG is designed to automatically startI:;thin two minutes from the onset

of a LOOP event, :
within-two-minutes—(for-580)y so that the plant will be capable of maintaining

core cooling and containment integrity. The COL applicant will also store
sufficient fuel on site to support 24 hours of CTG operation at rated load. A
dedicated 125-V dc battery will power the instrumentation and controls

necessary to start and run the AAC source.

ABB-CE addressed periodic testing of the AAC power source and committed to
require the COL applicant to establish an AAC QA program consistent with

RG 1.155, Appendix A.

Therefore, a System 80+ plant will have a fully qualified CTG as an AAC power

source. However, regarding core cooling for an SBO event, ARB-CE was required

to confirm that,

(1) The plant will have sufficient condensate storage to remove decay heat
for the duration of an SBO in accordance with RG 1.155, Section 3.3.2.

(2) The equipment and systems will be operable during an SBO event.
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any of the following events: . . . 4. Sabotage.” In CESSAR-DC Sec-
tion 9.2.5.2, ABB-CE states that the UHS may be a cooling pond, a river, lake,
ocean, or a combination of cooling pond and lake, river, or cooling tower.

In Section 5.2.7.1 of Chapter 9 of the URD, ErRI specifies that the plant lay-
out should avoid, if possible, havin portions of the protected urea nerimeter
abutting or crossing a body of water. ABB-CE did not address this URD
provision. This was identified as DSER Open Item 9.2.5-1. By CESSAR-OC
Amendment L, ABB-CE added the following statement to CESSAR-DC Sec-

tion 9.2.5-19: “Water boundaries that form part of the protected area
boundary shall be avoided, if all possible.” Regquiring the COL applicant to
avoid, if possible, designing the protected area perimeter from abutting or
crossing the UHS body of water meets Section 5.2.7.1 of Chapter 9 of the URD

requirements and resolves this item.

9.2.6 Condensate Storage System

The staff reviewed the design interface requirements for the condensate
storage facilities in accordance with SRP Section 9.2.6, "Condensate Storage

Facilities."®

The CSS provides a source of deareated condensate for makeup *o the condenser
ard is one of the condensate Sources of startup feedwater for makeup to the
It also‘c011ects and stores condensate from miscellaneous
stainless steel condensate storage tank

steam generators.

system drains. A
» .

(CSTJ Qyprovideduith a minimum capacity based on the maximum conden-

sate usage during startup (e.g., maximum steam generator blowdown level X

startup duration) plus a 100-percent margin.

The €SS is not a safety-related system since the emergency feedwater system
(EFWS) is designated as the safety-grade makeup water source. Accordingly,
the CSS is not seismically designed. However, ABB-CE states that leakage from
the CSS or failure of the CSTs, or both will not result in unacceptable
environmental effects. .As noted in ABB-CE's response to RAI Q410.112, the
(STs are located in the yard and are designed in accordance with RG 1.143,
*Design Guidance for Radioactive Waste Management Systems, Structures, and
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W does wot aJrce w. . CESSAE -DC Sectisn q.4.1.4.D. Alse
vied ‘wstlead nr’ “Mat’Ca&l“ﬂJ(fdr‘efS.

4 carbon Y oadserbees arec

system Air Filtration ind Adsorption Units of Light Water Cooled Nuclear Power

pPlants,” as identified in CESSAR-DC Tables 9.4-3A and 9.4-5. Dampers are
provided up- and downstream of each ESF filtration unit and two air-operated,
fail-closed dampers are provided in the emergency circulation systean bypass
ducts. Each of the redundant systems is powered from independent Class 1€,
diesel-backed power sources, and cooling water for the AHU is supplied frop

the safety-related (WS. System components are accessible for periodic

inspection. The non-safety related TSCACS filter unit will satisfy the
teria for Normal

guidelines of RG 1.140, "Design, Maintenance and Testing Cri
ventilation Exhaust System Air Filtration and Adsorption Units of Light-Water-
Cooled Nuclear Power Plants,* in entirety as the normal ventilation system.
"o/ The MCRACS charccal tray and screen will be all welded construction to T
preclude the potential less of charcoal frem adsorber cells per IE Bulle-

tin 80-03. A1l ducts and eguipment 92231225-333519‘ the CREZ of CCVS are of
welded construction. Flanged connections will be pressure tight and periodi-
cally visually examined and tested to maintain at positive pressure with
respect to the adjacent areas, such that, any unfiltered inleakages inside
CREZ are precluded. The system is designed to maintain the infiltration rate
during pressurized operation of less than 0.005 o /sec (10 cfm). No steam
piping adjacent to CREZ air intakes or inside CREZ exists and no other HVAC
system ducts other than MCR air conditioning system ducts are passing through

the CREZ.

e inlet air is continuously monitored for radia-
tion, toxic gas, and smoke and is mixed with return air from the control room.
*he control room boundary pressurization system will be periodically tested
(every 18 months) to verify that the make up air required to maintain a
positive minimum 3.2 mm (1/8-in) water gauge pressure inside the control room
boundary with respect to the adjacent areas does not exceed 10 percent of the
design value. Pressure in the control room is maintained slightly positive
relative to the surrounding areas and the outdoors at all times. The system
design maintains the control room and other support areas between 23 *C and
26 *C (73 °F and 78 *F) and relative humidity between 20 and €0 percent, the
battery room between 15.5 *C and 32.2 °C (60 °F and 90 °F), mechanical
equipment room at 40 *C (10¢4 °F) and the remaining areas at 29.4 *C (85 'F).
The provisions of the pinimum ins rumentation and controls for the control

During normal operation, th
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room filtration units are listed in CESSAR-DC Table 9.4-3A. The provisions of
the other instrumentation and controls monitor locally, and/or remotely:
system temperatures; filter pressure drops; damper positions; chilled water
flow rates; fan air flow rates and operating status;and high radioactivity and
toxic gas at each outside air intake. The system description, design parame-
ters, and flow diagram are given in CESSAR-DC Section 9.4.1, Tables 9.4-1,
9.4-3, 9.4-3A and and Figure 9.4-2, respectively. '
3,2- |
The balance of control complex air conditioning systems serve the safety-
related and non-safety related areas. The safety-related areas include
safety-related electrical rooms, vital instrument and equipment rooms, battery
rooms, and the remote shut down room. These are served by individual redun-
dant AHUs each with roughing filters, safety-related chilled water cooling
coils, and fans. The non-safety related areas include: non safety-related
electrical rooms; battery rooms; operations and technical support centers;
shift assembly offices; radiation access control room; casualty

personnel decontamination rooms; and br. ak room. These are
with a roughing filter, non-

The safety-related and
monitor

computer room;
and security room;
served by individual air conditioning units each

safety-related chilled water cooling coils and fan.
non-safety related battery rooms have hydrogen detection devices to
hydrogen concentration. The battery room exhaust fans are designed to
maintain hydrogen gas concentrations below 2 percent and their outlet ducts
are located near ceiling. The redundant safety-related electrical, battery,
and vital instrument and equipment room air conditioning systems are safety
related and have smoke exhaust fans vented on the control building roof.
Safety-related systems receive cooling water from the safety-related CWS and
are served by independent Class 1€, diesel-backed power sources. System

components are accessible for periodic inspection.

tion system filtration unit starts automatically if high

radiation is detected at an air intake vent or 2 sifety injection actuation
signal is received. It filters the combination of the outside air and all of
the return air and delivers the filtered air to the inlet of the main air
conditioning unit which maintains the proper envionmental conditions in the

If high radiation is detected at both inlet vents, the
the radiation levels at each inlet vent and

The emergency circula

control room.
automatic selection logic compares
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The fuel building ventilation system is a once-through design which draws

outdoor air through a damper and supply-air handling unit, supplies the air to

building spaces, and exhausts the air to the outdoors through an exhaust fan.

A bypass circuit of the exhaust system contains a filtration unit. The inlet

supply AHU consists of a prefilter, cooling coil and electric heating coil,

and a fan. This portion of the system is not safety related nor is it

cerviced from the Class )E power supply. The system is designed to maintain

temperature between 4.4 °C and 40 “C (40 °F and 1u4 *F). The inlet air vent

is protected against wind and tornado missiles by missile shields above and in __2

front of the opening. The system description, desig" parameters, Qab.nd flow

diagram are given in CESSAR-DC Section 9.4.2, Tables 9.4-1, 9.4-3, 9.4-3A,

9.4-5, and 11.3-2, and Figure 9.4-3, respective1y://?he system conforms to
/ﬂt“TTEfvfor the particulate (HEPA) filtration credited during the fue)

handling accident to meet 10 CFR Fart 100 limits and particulate (HEPA) and
elemental and organic iodine (carbon adsorber) filtration during normal
operation as identified in CESSAR-DC Tables 9.4-3 and 9.4-5 and 11.3-2
respectively. The classification of systems, structures, and components is
provided in CESSAR-DC Table 3.2-1 for the FEBVS. The safety-related equipment,
fans, dampers, coils and ductwork will be designed and tested in accordance
with ASME/ANSI N509 AG-1 *Nuclear Power Plant Air-Cleaning Units and Compo-
nents,” N510, "Testing of Nuclear Air Treatment Systems,” codes and standards.
The radiological consequences resulting from gaseous effluent during normal
plant operation including anticipated operational occurrences are discussed 1
Chapter 11 of this reporg;/,,——v

The exhaust portion of the system is safety-related (engineered safety feature
system) comprising two redundant 100-percent trains of fans and filtration
units.# During normal operation, air is released to the atmosphere through an
exhaust fan and two control dampers. ABB-CE, in response to the staff’s RAI
0410.117, stated that the single-bypass damper for the filtration system will
be administratively locked closed and the system will be in operation whenever
irradiated fuel handling cperations above o~ in the fuel pool are in progress.
This response was not acceptable since the single-failure criteria for these
components must be met to prevent inadvertent release of radioactive contami-
nants to the environment. This was an DSER Open Item 9.4.2-1 in the DSER

ABB-CE hac stated 1n CESSAR-DC Sectioun 9.4.2.7 that the nuimel Hele o
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The fuel building ventilation system is a once-through design which draws

outdoor air through a damper and supply-air handling unit, supplies the air to
building spaces, and exhausts the air to the outdoors through an exhaust fan.
A bypass circuit of the exhaust system contains a filtration unit. The inlet
supply AHU consists of a prefilter, cooling coil and electric heating coil,
and a fan. This portion of the system is not safety related nor is it
serviced from the Class 1E power supply. The system is designed to naintiin
temperature between 4.4 *C and 40 *C (40 °F and 104 *F). The inlet air vent
is protected against wind and tornado missiles by missile shields above and in
front of the opening. The system description, design parmters@nw
diagram are given in CESSAR-DC Section 9.4.2, Tables 9.4-1, 9.4-3, 9.4-3A,
9.4-5, and 11.3-2, and Figure 9.4-3, respectively. The system conforms to

RG 1.52 for the particulate (HEPA) filt-ation credited during the fuel
hand1ing accident to meet 10 CFR Part 10) limits and particulate (HEPA) and
elemental and organic iodine (carbon adsc “ber) f 1tration during normal
operation as identified in CESSAR-DC Tables 9.4-3 and 9.4-5 and 11.3-2
respectively. The classification of systems, structures, and components is
provided in CESSAR-DC Table 3.2-1 for the FBVS. The safety-related equipment,
fans, dampers, coils and ductwork will be designed and tested in accordance
with ASME/ANSI N509 AG-1 *Nuclear Power Plant Air-Cleaning Units and Compo-
nents,* N510, "Testing of Nuclear Air Treatment Systems,* codes and standards.
The radiological consequences resuiting from gaseous effluent during normal
plant operation including anticipated operational occurrences are discussed in

Chapter 11 of this report.

The exhaust portion of the system is safety-related (engineered safety feature

system) compricing two redundant 100-percent trains of fans and filtration
units. During normal operation, air is released to the atmosphere through an
exhaust fan and two control dampers. ABB-CE, in response to the staff’s RAI
0410.117, stated that the single-bypass damper for the filtration system will
be administratively locked closed and the system will be in operation whenever
irradiated fuel handling operations above or in the fuel pool are in progress.
This response was not acceptable since the single-failure criteria for these
components must be met to prevent inadvertent release of radioactive contami-
nants to the environment. This was an DSER Opequten 9.4.2-1 in the DSER.

(RBB-CE has stated in CESSAR-OC Section 9.4.2.2 that the normal mode of
[ aue et pore (#42)
9-101 February 1994
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A
operation coes not require any fi'ltntion) and bypass dampers te=bt open for
/
| poth the filtration trains./ Upon receipt of a high radiation signal, the

system will realign the designated filtration train automatically to the
filtration mode, to comply with 10 CFR Part 20 and 10 CFR Part 50, Appendix I
requirements, by opening filtration unit inlet and outlet dampers and closing
bypass dampers. Switchover between trains is accomplished manually. Prior to
any fuel building operations, the system is manually realigned to the filtra-
tion mode and the bypass dampers are administratively locked closed. In this
mode both the filtration trains are aligned to process the effluent discharge
prier to releasing through the monitored plant unit vent. The FBVS has two

redundant 100-percent capacity filtration trains which meets the single
and motor operated dampers in each train are powered

emergency Class IE standby power in the event of
any single active failure. The planned administrative isolation of the bypass
dampers is not considered as an active function, and based upon the above, a
single bypass damper in each train would continue to meet the single failure
criterion design for the exhaust side of the FBVS. Therefore, DSER Open

Item 9.4.2-1 is resolved.

failure criterion and fan
from a separate train of the

The CESSAR-DC Tables 9.4-3, Input for Release Analysis Filter Efficiencies,
shows the creditable HEPA efficiency of 99-percent for the fuel-handling
accident analysis. ABB-CE stated in CESSAR-DC Section 9.4.2.1 that the dose
analysis to support 10 CFR Part 100 limits following a fuel-handling accident
only takes credit for the HEPA filter and no credit is taken for the charcoal

adsorber.
with respect to the radiological

credit is given for the
adsorbers need not

The staff concluded in Section 15.A.11, that
consequences of potential fuel-handling accidents,
removal of particulate iodines only. Therefore,

be credited in the FBVS. Carbon )

A non-safety-related radiation monitor is located in the exhaust ductwork,
upstream of the filter traia inlet, which automatically directs the air
through a filtration unit on detection of radioactivity in the duct. There is
only one radiation detectrr provided which is consistent with the guidance of
RG 1.97 "Instrumentation for LWR #uclear Power Plants to Assess Plant and
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exhanst
Environs Conditions During and Following Accident.” The redundant, filtration
units consists of a moisture eliminator, prefilter, electric preheater,
absolute (HEPA), carbon adsorber [activated carbon depth of the carbon filter
is 51 mm (Z in.), post filter (KEPA), ducts and valves, and a fan as shown in
CESSAR-DC Figures 9.4-1 and 9.4-3. Each division of the air exhaust portion
of the system has the capability to maintain the fuel handling and fuel
storage areas at a negative pressure with respect to the atmosphere.

In the event of a fire, the exhaust and supply fans can be used for smoke
removal. The fire dampers with fusible 1inks in HVAC ductwork close under air
flow conditions.

As identified in CESSAR-DC Section 9.4.2.]1 and Table 2.2-1, the system is
located completely within seismic Category I structure, and all safety-related
components (exhaust system and associated duct-work and filter train and fans)
are seismic Caiegory I, Safety Class 3, and the quality assurance requirements
of 10 CFR Part 50 Appendix B are applicable. The flood protection, protection
against internally and externally generated missiles, and high- and moderate-
energy pipe breaks are evaluated in Sections 3.4.]1, 3.5.1.1, 3.5.2, and 3.6.]
of this report. The equipment design and testing conforms to the requirements
of ANSI/ASME AG-1, N508 and N510, and the equipment is available following an
LOOP. Fan operating status and air flow rate, damper position, air tempera-
tures, filter pressure drop, and chilled water temperatures are monitored and
indication is provided either Tocally or in the control room. Failure of non-
safety-related components does not compromise function of safety-related
components.

ABB-CE committed to incorporate the associated changes in CESSAR-DC

Section 9.4.2 and Tables B.3.1-2 and 8.3.1-3 provided in response to staff

RAI Q410.1-17. This was Confirmatory Item 9.4.2-1 in the DSER. By CESSAR-DC
amendments, ABB-CE stated that the CESSAR-DC Tables 8.3.1-2 and 8.1.3-3 are
revised to 1ist the FBVS fans and filtration trains electric heaters. A HEPA
filter in each filtration train, downstream of carbon adsorber, is provided.
The testing of the FBVS safety-related equipment will be in accordance with
the ASME K509, N510, and AG-1 standards. An in-service program will be
implemented in accordance with 10 CFR Part 50, Appendix B and ASME Section XI,
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the environment to ensure that all potentially radioactive releases are
TR

monitored before discharge. The system is a once-through cycle type, o
/“ x
cooIing/ﬁoils to provy

The RWBVS comprises two 50-percent supply AHUs,

normal ventilation and building temperature control.  The RWB ventilation
exhaust system consists of two 50-percent particulate exhaust filter units
each with moisture eliminator, nrefilter, electric @helter, absolute (HEPA)
non-credited carbon adsorber, post filter (HEPA), ducts and valves, and a fan.
The system conforms to RG 1.140 for the filtration unit during normal opera-
tion as identified in CESSAR-DC Table 9.4-6. The carbon filter media will

as defined by the Institute for Nuclear Science. The

conform to Nuclear Grade
t during normal plant

radiological consequences resulting from gaseous effluen
operation including anticipated operational occurrences are discussed in

Chapter 11 of this report.

The particulate and iodine radiation detectors sample the air in ductwork,
which serve potentially occupied areas where the potential for the release of
radiation exists, and in the exhaust duct header upstream of the filter units.
Radioactivity above allowable limits will be indicated and alarmed in the

control room and alarmed locally.ASUpou detection of radicactivity above :EZ“];;j\)

/allowable limit from the air exhaust, the byprgs dampers uil1‘manua]1y closed.
wil d
and the filter units’inlet and outlet dampers” manually open‘to allow the air

exhaust filtrftigf;j’fﬁe filtration exhaust fans discharge to the plant vent.

s ———

The system is designed to maintain temperature between 4.4 °C and 37.8 °C
(40 *F and 100 °F). The system description, components, design paraggters, 5*’*1
en in CESSAR-DC Section 9.4.3, Tables 9.4-1,-9.4-3, marK

tively. The classification of systems,
d in CESSAR-DC Table 3.2-1 for the RWBVS.
dampers, coils and ductwork will be

09, N510, and AG-1 codes

and flow diagram are giv
and 11.3-2, and Figure 9.4-9, respec
structures,and components is provide
The safety-related equipment, fans,

designed and tested in accordance with ASME /ANST NS

and standards.

*Control of Release of Radioactive Materials
forr. to R/ 1.140. Therefore, the
ir (HEPA) filters

In order to comply with &DC 60,
to thz Environment,® the system needs to con
RNB ventilation exhaust system high-efficiency particulate a
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should conform to RG 1.140, Positions C.]1 and C.2. This was identified as an Q
DSER Open Item 9.4.3-1 in the DSER. ABB-CE stated in CESSAR-DC Sec- <\4§
tion 9.4.3.1.1.H that the RWBVS will conform to the guidance of RG 1.140. ::53\3}\\
Therefore, DSER Open Item 9.4.3-1 is resolved. §§\J§
As revised in response to staff RAI Q210-1, ABB-CE stated (in CESSAR-DC . \iff QX
Table 3.2-1): (1) radwaste building ventilation system components are noﬁ- ;g ‘S

nuclear Safety Class, non-seismic, and the quality assurance requirements of
10 CFR Part 50 (Appendix B) are not applicable; and (2) the radwaste facility :§\£3
structure is seismic Category II as discussed in Chapter 3 of this report, and I
Appendix B guality assurance requirements are applicable. The staff evaluates ;S%:Eg
flood protection, protection against internally and externally generated
missiles, and protection against high- and moderate-energy pipe breaks in
Sections 3.4.1, 3.5.1.1, 3.5.2, and 3.6.1 of this DSER.

N

<
In CESSAR-DC Section 9.4.3, ABB-CE described the system but did not include QQ:E
design parameters and flow diigrams for system components. In the DSER, the
staff stated that ABB-CE should provide this information so the staff can ::jg'jt\
complete its review of the system. This was identified as Open Item 9.4.3-2 -
in the DSER. ABB-CE provided RWBVS flow diagram for system components in the.' 8
CESSAR-DC Figure 9.4-9 and stated in Section 9.4.3.2.1 that the RWBY supply \q; ii
system consists of two 50 percent capacity supply fans and the exhaust system
consists of two 50 percent capacity particulate filtration exhaust units. The
components, as shown in CESSAR-DC Figures 9.4-1 and 9.4-9, include a non- ”

credited carbon adsorber and exh ns. JT staf?— 1T eva e the RuB

[:i?},fTou and‘cbuling water design dnfirfg;/fgaﬁ;ygyeﬁrzzmp ents duripg
sgwww%‘ om 80+ design.

Th daicn © ’

Open Item 9.4.3-2 is resolved.
O’“'i Se Q,"""l s‘fﬁl‘lf'cc%“\&.

Air flow rates of fans, operating status of fans, temperatures and flow rate
of chilled water, damper positions/alignment, air flow rates of supply and
exhaust units and air temperatures of supply ventilation units are monitored
and indicated in the control room. The pressure drop across the supply
filters and exhaust filtration trains is monitored and indicated locally as

well as at the radwaste control panel.

Sgqe /7¢Zf<, o 4237 ,//27/7 /éia ./’
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The system is not safety related, performs no safety-related function for safe
o shutdown or post accident operation, and failure of the system does not affect

the function of other safety-related equipment. Thus, the staff concludes
that the RWBVS meets ble criteria of SRP Section 9.4.3 and is,
therefore, acceptable, ending/jncﬁfporation of the following item in Amend=

ment V to C =OC: P ’//// A
o / /

Revise CESSAR-DC Section 9.4.3 to staté that the RWBVS desjgr data for

heat 1oad5,i§r. and cooling uatsg/lgr the system comggnénts will be

provided by a COL applicant for NRC review. This—{s part of FSER Confir-

matory Item 1.1-1.

Z,A//ZC. /Mﬂnﬂj&nd_:{"

9.4.4 Diese) Building Ventilation System N
' 4 W!{Ln 47rp¢é 4"4« wns
MorT eqgvi .

The staff reviewed the diesel building ventilation system (DBVS) in accordance
with SRP Sectiqg7§.4 EG-0800). The design has two redundant emergency
diesel generat ng Gfxiggﬁted in separate areas inside the nuclear annex on
opposite sides of fﬁ!‘réactor building. Each EDG area is served by a ventila-
tion system designed to maintain acceptable environmental conditions for
operation, testing, and maintenance of the equipment, and to allow for

personnel access.

The DBVS is designed for once-through flow using inlet and exhaust fans,
filters, and dampers. The system is desigred to maintain temperature between
a minimum of 4.4 °C (40 °F) and a maximum of 49 °C (120 °F) when the DG is not
operating and between a minimum of 4.4 °C (40 °F) and a maximum of 50 °C

(122 *F) when the DG is operating. Electric heaters, activated on low
temperature, maintain temperature above freezing and fans are automatically
activated to control elevated temperature. Air intake structures and exhaust
vents are protected against the effects of natural phenomena and missiles.

fach division of non-safety-related supply portion of the system consists of
one 100-percent-supply fan equipped with damper and prefilter. Air is

exhausted to the outdoors through each division of the safety-related exhaust
portion of the system which consist two S0-percent-supply fans. Each fan is
equipped with a two speed motor and has a separate exhaust vent. The system
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In the DSER, the staff stated that CESsSAR-DC Table 3.2-1 should
the system, system components, and their locations with respect to

safety class, seismic Category, and quality assurance requirements designa-
tions. This was identified as DSER Open Item 9.4.5-1 in the OSER. Subse-
quently, ABB-CE provided the requested information identifying the exhaust
system as seismic Category I, Safety Class 3 and Quality Class 1, and the .
supply system as seismic Category 11, non-nuclear safety class and Quality
Class 2, except heating and cooling coils which are non-seismic, non-nuclear
safety class for the Quality Class 3. Therefore, DSER Open Item 9.4.5-1 is

appropriately

resolved.

Outdoor air is drawn into the non-safety-related ventilation supply system
serving each division through one 100-percent capacity supply unit consisting

of a prefilter and cooling/heating coils by two 100-percent-supply fans. The

fresh air intake structures are located in the control areas duct shaft and

are protected against such environmental conditions as high winds, rain, snow,
and ice. The supply fans and conditioning unit are not safety-related units.
Supply air is distributed to equipment rooms and access areas in the subsphere
building and exhausted from the building through a filtration unit by two
100-percent capacity exhaust fans. The filtration unit and exhaust fans are
safety-related equipment. The fans are powered from a Class 1E supply, backed

up by the emergency DG.

Originally, ABB-CE did not provide information regarding the intake air vents
conformance with GDC 17 requirement as it relates to assuring proper function-
ing of the safety-related equipment, except for mentioning that the air is
filtered. This was identified as DSER Open Itew 9.4.5-2 in the DSER. SRP
Section 9.4.5 provides guidance to ensure that adequate means is provided in
the system design for control of airborne particulate material (dust) accumu-
lation. The system arrangement should provide a minimum of 6.1m (20 ft) from
the bottom of the fresh air intakes to grade elevation.

Subsequently, ABB-CE provided above information in CESSAR-DC Section 9.4.5.3,
stating that the fresh air intakes are located at least 9.14m (30 ft) above
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grade elevation (as shown in CESSAR-DC Figure 1.2-8) to winimize intake of
dust into the building and are provided with tornado dampers. Therefore, DSER

Open Item 9.4.5-2 is resolved. Nod__¢,¢4;+¢iﬂ

The divisional exhaust filtration nit consists of a moisture eliminator,

prefilter, electric preheater, pixcarbon bed adsorber, and absolute and post
filters (MEPA) upstream and downstream of the carbon adsorber as shown in
CESSAR-DC Figures 9.4-1 and 9.4-5. A motor-operated damper on the downstream
of exhaust fans is for tornade protection and for isolation when exhaust fans
are off. CESSAR-DC Table 9.4-3, "Input for Release Analysis Filter Efficien-
cies,” shows the creditable HEPA efficiency of 99-percent for post-accident
releases. ABB-CE stated in the CESSAR-DC Section 9.4.5.3 that the dose
analysis, to support 10 CFR Part 100 1imits following a LOCA or DBA, only
takes credit for the HEPA filters in the filter train and no credit is taken
for the chercont adsorbers.

Cd-rborJ
The staff concluded in Section 15.A.11, that with respect o the radiological
consequences of all potential accidents, credit is given for the removal of
particulate jcdines only. Therefore, eharcoad adsorbers need not be credited

in the SBVS. Carbed

In addition to the air supply and filtration function, each divisional system

includes separate individual safety-related cooling units for each of the
equipment rooms. The safety-related equipment includes containment spray
pumps and heat exchangers, safety injection system pumps and heat exchangers,
shutdown cooling system pumps and heat exchangers, fuel pool heat exchangers,
motor and steam-driven emergency feedwater pumps, and penetration rooms. The
cafety-related cooling units recirculate air through prefilters, cooling coils
serviced from the safety-related CWS, and fans. The safety-related equipment
room AHUs are powered by a Class 1E source, backed up by the emergency DG.

A11 cooling units are started automatically and remain operational throughout

a LOCA event. A1l safety-related system components are designed to permit in-

service inspection. The safety-related equipment room cooling units are
designed to maintain the space temperature below 38 *C (100 °F). At least one
train of safety-related equipment rooms is maintained below 38 °C (100 °F)
assuming a single failure of an active component concurrent with in LOOP.

ABB-CE System 80+ FSER 9-112 february 1994



safety-related subsphere ventilation system components are designed to permit

(EE;;;;;E$E>1nspection; (2) the failure of the non-safety-related supply fan
has no effect on the exhaust fan since negative pressure is maintained inside
is filtered; (3) the fresh air intakes are

rade elevation and protected against
a HEPA filter is provided downstream.of
ain are

the subsphere and the exhaust
located at least 9.14m (30 ft) above ¢
adverse environmental conditions; (4)

the carbon adsorbers and filtration components in each filtration tr

shown in accordance with CESSAR-DC Figure 9.4-1 to satisfy RG 1.52; and

(5) the system includes differential pressure alarms and indication in
guidance of RG 1.140, as referenced in CESSAR-DC Sec-

conformance with the
Confirmatory Item 9.4.5-1 is resolved.

tions 9.4.5.1 and 9.4.5.3. Therefore,

The staff concludes that the SBVS complies with the applicable GOC referenced
in SRP Section 9.4.5 and is, therefore, acceptable pending incorporation of
the following items (part of FSER Confirmatory Item 1.1-1) in Amendment V to

CESSAR-DC:

on Page 9.4-28 to state that the HEPA

dose within the requirements of
Section 9.4.5.1 on Page 9.4-24 to
offsite dose following a LOCA
and delete reference of

1. Revise CESSAR-DC Section 9.4.5.3
filters are designed to limit the offsite
10 CFR Part 100. Also, revise CESSAR-DC
ctate that the SBVS is designed to limit the
or DBA within the requirements of 10 CFR Part 100

SRP 6.4.

DC Page 9.4-28 to state that,

2. Add in the end of first paragraph on CESSAR-
d including the isolation

*The ductwork from the building exit up to an
damper are qualified for the tornado differential pressure.”

9.4.6 Containment Cooling and Ventilation System

The staff reviewed the containment cooling and ventilation system (CC&VS) in
accordance with SRP Section 9.4.5 (NUREG-0800). This system maintains
suitable environmental conditions inside the containment for normal operation,
maintenance, and testing. The system is not safety related except for dampers
and penetration ductwork that isolate portions of the system inside the
containment from portions of the system located in the nuclear annex. The Tow
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purge and high purge systems are designed to maintain the containment under
slight negative pressure with respect to the atmosphere.

The CCAVS is comprised of: (1) the recirculation cooling system; (2) the low-
and high-purge supply and exhaust subsystems; (3) the containment air cleanup
system; (4) the pressurizer compartment cooling redundant fans; (5) the
reactor cavity compartment cooling redundant fans; and (6) the CEDM cooling

system.

The recirculation cooling system consists of four 33 percent capacity recircu-
lation cooling units. The recirculation cooling units remove heat in the
containment, generated by the nuclear steam supply system support structures
and RCS insulation heat loads (SSAR Tables 9.4-4 and 9.4-2), and maintain the

served areas between 15.5 *C and 43.3 *C (60 °F and 110 °F).

The low-purge subsystem relieves containment pressure during startup and
shutdonn,ia-containment refueling water storage tank (IRWST) purge supply and
exhaust are normally closed and opened only for personnel access. The high-
purge system operates to reduce radiation levels before and during personnel
access to the containment. The containment high-purge system mitigates the
radiological consequences of a postulated fuel-handling accident inside
containment to conform with 10 CFR Part 100 requirements and is not used

during power operation.

The containment air cleanup system consists of prefiiter, absolute HEPA

filter, carbon adsurber, post HEPA filter and a fan. It is designed to reduce
containment airborne concentrations to approximately seven maximum permissibie
concentrations (MPC) to permit personnel access and conforms to ANSI/ANS-56.6,

*pressurized Water Reactor Containment Yentilation Systems.*®

The reactor cavity compartment cooling and pressurizer compartment cooling
fans, in conjunction with the recirculation cooling system, maintain the

served areas below 54.4 *C (130 °F).

The CEDM cooling system consists of redundant cooling units. The CEDM cooling
system maintains the served areas to 76.6 *C (170 °F).
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recirculation fans are provided to create the uniform mixture, as réquiréd.
Also, radiation monitoring information is provided in CESSAR-DC Section 11.5.
1BVS removes the heat dissipated by equipment, piping, lignting and solar heat
gains, and maintains the served areas between 4.4 °C and 43.3 °C (40 °F

and 110 °F). The design outside temperature will be based on the 5 percent
exceedance air temperature values. The system description and layout drawings
are given in CESSAR-DC Section 9.4.7 and Figures 1.2-18 and 1.2-19, respeé-
tively. The classification of systems, structures,and components is provided
in CESSAR-DC Table 3.2-1 for the TBVS.¢4 e design parameters and flow diagram

will~hg_xex1auad_and—e¥a#uc%ed“dvrTwg*p+tnt-spec*4«c-rev¢ew'fUF'IBB:ttT

refereﬂe+ﬂg—fhe—ﬁystem*80¢—dos49n7ﬁfTherefore, DSER Open Item 9.4.7-1 is

resolved. — N wa nron sote
Oecavse v 3 {
sysdem do ho‘/"élm«e

The system instrumentation for manual and automatic operations and system Qmn Slx4€
verification is provided locally. The fan indications and alarms are also 5;5;"’ N

provided locally.

The review established that the system is not safety related and that failure
of the system does not compromise the operation of safety-related systems.
Therefore, the requirements of GDC 2, 4, 17, and 60 are not applicable to this

system.

The staff concludes that the TBVS complies with the acceptance criteria of SRP

Section 9.4.¢ and is, therefore, acceptab1€r§fhd1ng satisfactory resolution f\j>
& following discrepancy: - ’/////p,-

—

he NRC will evaluate the
ram during
80+ design.

Revise CESSAR-DC Section 9.4.7-fo state tha
des;gy/barameters for TB!S/Eystem componefits and flow di

plaft-specific revig!/iﬁ; ABB-CE refefencing the Sy

o — - o = S S I S

9.4.8 Station Service Water Pump Structure Ventilation System

In response to staff RAI Q410.121, ABB-CE stated that the station service
water pump structure ventilation system (SSWPSVS)is dependent on site-specific
considerations. ABB-CE committed to provide interface requirements for the
station service water pump structure ventilation system. This was identified
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fied as Confirmatory Item 9.4.9-1 in the DSER. Subseguently, ABB-CE stated
that: (1) the heat loads and design parameters are provided in Table 9.4-1;

(2) the physical location of major ;/ppénents is shown in Figure 1.2-8 and the

system flow diagram is provided in re 9.4-8; (3) al) safety-related
components are designed to permit inéservice inspection as stated in CESSAR-DC
Section 9.4.9.4; (4) the nuclear annex structure is designed to seismic .
Category 1 standards; and (5) an‘logp'iil1 not affect the safety function of
safety-related equipment. Therefore, Confirmatory Item 9.4.9-1 is resolved.

The staff concludes that the NAVS complies with the applicable GDC referenced
in SRP Section 9.4.5 and is, therefore, acceptable pending incorporation of
the following confirmatory item in Amendment V to CESSAR-DC:

1. Revise CESSAR-DC Section 9.4.9.2.1 to state that the isolation dampers are
manually closed during a ternado warning. This is part of FSER Confirma-

tory Item 1.1-1.

9.4.10 Component Cooling Water Heat Exchanger Structure(s) Ventilation

f,qf_; L/é'/#,/%},//;; ﬂﬁ% J%uc'#%

Systems
The staff reviewed the tomponent cooling water heat exchanger structure(s) ::E;
Ventilation Systeas(?CéEXSVS) in accordance with SRP Section 9.4.5 N

(NUREG-0800) . Ks 1den(1f1ed in the CESSAR-DC Table 3.2-1, the CCWHXSVS
components are 1ocated completely within seismic Category I structures, and »

.§) fans, dampers, and ductwork are protected from floods and tornado missile ok

damage and interaction with other non- -seismic systems. The fans, dampers, \"

ductwork, unit heaters and supports are designed as seismic Category II, non-

uclear safety class, and the quality assurance requirements of 10 CFR

Part 50, Appendix B do not apply. The system is not required to ogerate for /
the CCWS to perform its safety fuqsfjgg:::ﬁ%!‘tumpﬂﬂiit coéling witer

xchanger structure(s) is seismic Category I, Muclear Saﬁbty C] ss 3, nd the

quality assurance requirements of 10 CFR Part 50, Appendix B lbply

L
v

&

£

I/a <

/
¢Or17uo CCWHXSVS are provided, one for each division of CCW. The two
physically separated and thure is no interaction between the systems. Each

<::EE§;;;>consists of a fan, associated motor operated intake and exhaust

(WS 1O
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dampers, ductwork, supports and instrumentations and controls. The system
description, design parameters, and flow diagram are given in CESSAR-DC
Section 9.4.10, Table 9.4-1, and Figure 9.4-10, respectively. The classi-
fication of systems, structures, and components is provided in CESSAR-DC
N Table 3.2-1 for the CCNHXSVS.

. oo

The componentli}ow design parameterS/W11] be rev1qyed’and eva]uateg durlng
plant specif\c review for ABB CE referenc1ng the System B0+ q/sxén

g

_/
v

The system maintains the served areas above 4.4 "C (40 ‘F). The system fresh
air intakes are located at least 6.1m (20 ft) svove grade elzvation and away
from plant discharges to minimize intake of dust and contaminants into the

structures.

The CCWS fluid is monitored by radiation detectors and any radiocactivity
present is contained within the piping system, therefore, no provisions are
made to contain the release of the radicactive materials in the CCWHXSVS.

"’) The system instrumentation for manual and automatic operations and system
verification is provided remotely or locally. The fan indications and alarms
are provided in the control room. The space temperature indication and
high/low alarms are also provided in the control room.

The review established that the system is not safety related and that failure
of the system does not compromise the operation of safety-related systems.
Therefore, the reguirements of GDC 2, 4, 17, and 60 are not applicable to this

system.

is, ther acceptab\ggp nding incorporation of the To]lou?ﬁgﬂzbnf1rma;zf
item in Amendment V to CESSAR‘Dt L - \

The CCWHXSVS complies with the acceptance criteria of SRP Section 9.4. S‘Anj:D

1. Revise CESSAR:BC’figure 9.4-10 to,inéihde fan status. Ib*ﬁxfs part
FSER Confirmatory Item 1.1-1.

—
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performance of these safe

offsite power. The discussion addresses how the
urious operations induced by a

shutdown functions will not be compromised by sP
fire either inside or outside the containment. specifically, the subject
section indicates that adverse effects due to fire induced spurious operations
will be prevented by one, or an applicable combination, of the following

design features: (1) needed shutdown system lines will have two power

operated valves in series with the valves powered by different divisions or

different channels within a division,

and—in-gifferent—firg-areas; (2) the associated MCCs for the

different fire areas; and (3) the MCC breakers associated with the valves are
opened once the valves are placed in desired position (i.e., closed or open).
The section also states that the solenoid valve power supply fuses are
normally removed to prevent fire induced spurious opening of the single
jsolation valves provided on each of the two vent lines of each safety
injection tank. ABB-CE has also provided a Fire Hazards Assessment document
to the NRC. This document, among other things, includes a safe shutdown
analysis for System B0+. In the document, ABB-CE has listed or discussed, as
appropriate, the following: (1) the criteria for achieving and maintaining

safe shutdown following a fire (i.e., the ability to achieve and maintain safe

shutdown without entering into the fire area for repairs or manual opera-
(3) safe shutdown perfor-

tions); (2) design basis goals for safe shutdown;

mance objectives; (4) systems required for safe shutdown; (5) safe shutdown
components; (6) protection against associated circuit concerns; (7) prevention
of fire-induced high/low pressure interface breaches; and (8) a list identi-
fying fire areas that contain equipment required for safe shutdown following a
fire and the redundant areas that contain the corresponding redundant equip-
ment. Regarding preventing fire-induced high/low pressure interface breaches,
the subject document (Section 7.6) states that the RCS MOVs which serve as

high/low pressure interfaces and are required to be closed during normal power

operation, will have the valve motors deenergized during power operation to

prevent such fire-induced breaches.

valves will be in

Hazards Assessment document and CESSAR-DC
and 9.5.1.3.8, the staff concludes that
o a fire in any plant fire area will not

Based on its review of the Fire
subsections $.5.1.3.6, 9.5.1.3.7
associated circuit interactions due t
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HVAC ducting does not penetrate
Meretore;with—twe |\ Fio ‘l

divisions, and, with two exceptions,
three-hour-rated fire barriers separating divisions.

excepe+oao1—4+re—danpo:s_ane—e%1m1n!tEu'Yrunr1nur1mﬁ'ef‘31!feﬂ-3°*-4‘549“-
TWWWM ;w g

One exception to the division-specific HVAC system is a single opening in the ¢ ey s

divisional fire wall that separates the redundant AHUs. An air intake duct “"14";
that supplies makeup air to the redundant control room system passes through hﬁruw
this opening. This arrangement, which is necessary for nuclear safety

reasons, enables makeup air to be drawn from either side of the facility. The
opening is protectad with a combination fire and smoke damper. The other

exception is the fuel building vertilation system.

In the DSER, the staff identified the need for a description of the design and

operation of the components used in the smoke removal mode of operation. This

was identified as DSER Open Item 9.5.2.2-2 in the DSER.

In the CESSAR-DC, Section 9.5.1.2, ABB-CE indicated that the HVAC system will ‘
be designed to remove smoke and mitigate smoke migration beyond the area of
origin in the event of fire. The dedicated fans for smoke purge will be

designed to exhaust at a minimum of 945 L/min per mt (3 CFM/ft2) of floor

area. The normal ventilation {s designed to provide an air flow of 315 L/min
per m? (Il CFM/ft2) of floor area or more. ABB-CE indicated that the layout of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>