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ABB
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 Closure

Dear Sirs:

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

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

Attachment 3 prcvides proposed revisions to the FSER. Additional revisions'
may Le carranted 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 generator allowed outage time of 14 days. These
revisions should be given to Mr. M. Reinhart.

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

Very truly yours,

COMBUSTION ENGINEERING, INC.

f/ .

C. B. rinkman
Acting Director
Nuclear Systems Licensing

cc: J. Trotter (EPRI)
T. Wambach (NRC)
P. Lang (D0E)
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CESSAR Ennncmon I/p l

I

where '

mole fraction of steam (s) and air (a)y =

molecular weight of steam (s) or air (a)M =

steam densityp =
s

'

:i _gp mass condensation rate of steam due to sprays=
g

The mathematical model described in Equations (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 Qfe gf 3f -/f eye _*

Transport: UEfDJ'l PCc'### 4*
Gl?hed [urifer in* Aerosol sources

A 4 Em I .
Leakages*

&u.ab[icA4

(.1] SWNAUA is a further i.cdification of NAUA-4 to include the effects g ,p
of hygroscopicity on particle steam condensation, and removal by A,gy
diffusiophoresis and sprays as additional removal processes. For 44conservatism, the effects of hygroscopicity have not been 0included in the present analysis, although the impact of having 87*#-
inc'.uded these effects would have been significant as discussed h
in Section 15.6.5.5.

Q One cE N!c injnf.r-!0 EMNAUh i3 bo f2r5'leJ'E' Nifh$kA*k o Ebe- A CIva* |
Rr {, u y!cm 80 V N, Ga y ,i ( GrA Pral ti.s -||e re c{isfri % Ee vSca rce .

2;e_ |m(wrreti MiO ;

Vg = 0.0 75)> m, 6 - ! $& br }/t eri re le a:e. of$gayNOb,hk.*

rg c Q.A*)stn, Q~ ), 4 6 S(- }{,_ relene / PcEv. 2sloci?!cS kEU 1 **

Amend. ment R
6.5-25 July 30, 1993
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These distributions are based on RAFT predictions for STEP-1 (see Reference 4).

Another of the inputs to SkTAUA are the particle densities. For the System 80+

Reference 5. The values used are 3.7 gm/cc for the gap release and 4.6 gm/cc for
.|DBA LOCA the particle densities are based on the SACHA experimental results from

the melted fuel release. In applying these densities and size distributions to
the Sk'NAUA model for System 80+ no credit has been taken for condensation of
water on the particles; this is in addition to having neglected Cs0H |

hygroscopicity as discussed above and further below.

In order to calculate the effect of steam condensation on the spray droplets the ij
total amount of water removed f om the containment atmosphere as a function of
time in the thermal-hydraulic ri... lysis is apportioned according to heat removal ;

by the structures and the sprays. Only condensation on the sprays is included
in the fission product aerosol removal calculation of SkTAUA; the conservatism
of having made this assumption is discussed further below. ;
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1 Consistent with the assumption that non-organic gaseous iodine is removed as
i deposited upon particulate, there has been no maximum DF applied to its removal.

In fact, since organic iodine is assumed to be 0.25% of the iodine released to
containment (see Table 15.6.5-2), and since'

{ Inserth
]

then a residual quantity of elemental iodine airborne equal to 0.025% of the |

|
'total iodine released would be negligible (i.e., <10 percent of the organic

| iodinc contribution) in terms of impact on dose. With an assumed initial

] percentage of 4.75% , a DF of at least 190 would be needed to achieve the j
- " negligible" percentage of 0.025% for elemental iodine. |

|

With a containment free volume of 3.34 X 106 ft3 5and approximately 7 X 10 ;

gallons of primary coolant and IRWST inventory available, the partition I

; coefficient necessary to obtain the DF of 190 would be approximately 6800. Such
| a partition coefficient would be readily ob_tainable with a spray pH of 7 u_r even go
j slightly less. In Reference $ for example, a pH of 7 limited conversion of I*
j to 1 to only 0.03% even after 24 hours exposure to 0.35 Mrad /hr of radiation2
: (about 40% greater than that for System 80+ IRWST). To get a partition
| coefficient less than 6800, the ccaversion of I' to 1 w uld have to be greater

2
j than 0.03%; therefore, a DF of 190 is conservative for a pH of 7.

| The pH of 7 is expected to be reached in approximately 2.5 hours after the LOCA
(sce Section 6. 5. 3.2) . Nevertheless, it is reasonable to consider as to (1) what
the impact on the dose assessment would be if the rate of pH increase were<

significantly slower than that yielding a pH of 7 at 2.5 hours, and (2) what the
| long-term impact would be of lowering pH due to acid formation. These two
| concerns are addressed in the following sensitivity study.
|

| Iodine Removal Sensitivity Studv

,

! In the event that IRWST pH increases more slowly than that assumed in the DBA
| analysis, it is possible that the spray water could become an I source once the

2airborne concentration falls below that corresponding to the equilibrium value
for the instantaneous spray pH. To investigate this behavior, it was assumM

! that the TSP in the hold-up volume dissolves at a constant rate over 7.5 hours,
j three times the expected time period for complete dissolution. As shown on the
| attached Figure 6.5-5 (which shcus gram-atoms of iodine airborne and the spray
i pH as a function of time), the elemental iodine airborne in this sensitivity
| study does decrease less rapidly than for the base case where depletion is
i assumed to be on particulate, but the organic iodine is in any case bounding.

.-

| Regarding the formation of acids in the long-term, the acids produced by irradiation in the,,
p containment atmosphere from all sources at the end of one month converted less than 25%

; y, of the tri-sodium phosphate present initially to di-sodium phosphate. If all of the tri-sodium
g g phosphate were to be converted, the resultant pH would be slightly greater than 6.5. At a

| (h f pH of 6 5 and a temperaturgof g*Ff the long-term airborne elemental concentration is
r

.

f' calculated 'o be less than 4Epercert rf the organic Thus, depression cf the sump pH duei

b Y to the long-term production of hcl by the irradiation of th' electrical insulation and the |
'

| adiation-induced nitric acid formation would not impact the dose assessment.

e~v
i b-
|
'
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Q 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 sinks and sedinentation in the
sprayed region have been neglected. There is considerable
conservatism in having done so, particularly in the immediate
post-blowdown and core quench phases 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 extremely
hygroscopic, and the effect of having neglected the
hygroscopicity of CsOH (which nakes up about 25% off the aerosol
nass released to containment) is to underestinate t.he particulate
size distribution which, in turn, leads to a low estinate of
spray effectiveness.

Not all of the airborne fission products are in particulate forn;
iodine will also appear as I HI, and organic iodides in the2i

containment atmosphere. I and HI are reactive and will tend to2
plate out on surfaces. The major fraction of available surface
is the suspended aerosol; therefore, the same spray lambda is
applied to non-organic gaseous iodine in the sprayed volume as to
particulates. This is a conservative assumption because the non-
organic gaseous iodine spray renoval lambdas would c therwise tend
to be somewhat greater.

*

[ tainment f 4 g g gcredit is taken for spray renoval of organic iodine in
con

The transient spray renoval la3bdas for the 10CFR100 LOCA
analysis are shown on Figure 6.5

6.5.3.4 Available Net Positive Suction Head.(NPSH)

The IRWST is the suction source for the SI pumps and CS pumps
during short tern injection and long tern cooling nodes of post-
accident operation. As described in Section 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 volume
during accident operations. The mininun available NPSH for the

,

SI and CS pumps was determined based on the ninimum water level
in the IRWST 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. j

Amendment 11
6.5-26 April 1, 1991
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REFERE11CES FOR SECTION 6.5

1. " Licensing Design Basis Source Tern Update for the
Evolutionary Advanced Light Water Reactor", Advanced Reactor
Severe Accident Program (ARSAP) Source Tern Expert Group,
September, 1990.

2. "SWNAUA VER02. LEV 00 - Aerosol Behavior in a Condensing
Atmosphere - Diffusiophoresis and Spray Version on a PC,"
Stone and Webster Engineering Corporation,' NU-185, May,1993
(SWEC Proprietary).

3. BUNZ, H., Koyro, Schock, W., "NAUA Mod 4: A Code for
Calculating Aerosol Behavior in Lh3 Core Melt Accidents,
Code Description and User's Manual, Preliminary
Description", Laboratoriun fur Aerosolphysik and
Filtertechnik I, Projekt Nukleare Sicherheit,
Kernforschungszentrum Karlsruhe, March, 1982.

f
/h Beahm, EC, CF. Weber, and T.S. Kress, ' Iodine
'

I ( Chemical Forms in LWR Severe Accidents,",

NUREG/CR.5732, ORNI/TM-11861, July 1991.

Ref f- Albrek+ sA (.J M, " Review of He f.dain Re.rutte cf ;%e SMCHA Pogrwi

en Fum, Produe+ 2elece unte.< Core Methy &<ci,$ros " AN3 72 xas
eewizc- aJ Lac. rn ge:ew9 5~7ud,uh6
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2) In, et. al., " RAFT: A Computer Model For Formation and 'T
Transport of Fission Product Aerosols in LWR Primary
Systens", ANS Topical Meeting, " Fission Product |
Behavior and Source Tern Research", Snowbird, Utah, 1

!July 1984.
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6.5-30 September 30, 1993
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ADVANCED FSER ' APPENDIX A' CITATIONS

Section Subject Page1

CHRON; October 10,1991 T.V. Wambach, NRC, letter forwarding request for additional
p 12 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; pg 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 II.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 O (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 I.D.3 and ll.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)(lv) 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.

Ch 20; pg 2 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; pg 4 in response to DSER Open item 20.1-1, ABB-CE provided in Amendment U to CESSAR-
DC, Appendix A, general guidelines and associated references to the COL licensee for
preparing plant operating and maintenance procedures to minimize the potential for water
hammer.

Ch 20; pg 12 in CESSAR-DC, Appendix A and Section 3.9.3, 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 3.9.3. 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 USl A-17 included in CESSAR-DC Appendix A, ABB-CE indicated that
the System 80+ design is evaluated for its vulnerability to Asis identified from previous
designs and operating experiences reported in licensee event reports (LERs) and NRC
Information Notices.
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ADVANCED FSER ' APPENDIX A* CITATIONS j

Section Subject Page 2

Ch 20; pg 14 in Amendment I 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, NUREG4588, 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 thit, USl (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 i

methods and guidance of IEEE 323-1974 and not IEEE 323-1983 as stated in Appendix A j

of CESSAR-DC Amendment 1.

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 2.5.2,3.7.1,3.7.2, 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 O220.54 (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 111 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 NUREG4935 which concluded that the issue was resolved with no
new requirements established.

|

|

__ _ _ _ _ _ -
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1.8 Sumary of Aeolicable Reculations and Exemotions -

J

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
Comission approved the staff's recomendation 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+ design. These issues were proposed in various Comission papers,
such as SECY-93-087, " Policy, Technical, and Licensing Issues pertaining to V

Evolutionary and Advanced LWR designs." The staff's posit W ,, on thesc issues
will be identified and evaluated in the form of design-soecific regnirements
in the staff's final SER and any supplements therato. 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 Exemotion

3.1.1 Exemption from operating-basis earth. quake design require-
ment..

:......:, Exemption from post-accident sampling.
9.3.2

J

ABB-CE System 80+ FSER l-14 February 1994
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See% d 0. 4, "S m pena r4veton"'

Tornado - System 80+ 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. II)

with missile Spectrum I. The approach is acceptable since both Spectra I and

II meet the missile spectrum requirement of SRP Section 3.5.1.4. [
t

2Soil Properties - The minimum soil-bearing capacity of 59 ton /m (12 ksf) is |
'

acceptable for the design of the ALWR. Also, sites with liquefaction poten- ,

tial at the site-specific SSE level are excluded. This infomation is !

'

reviewed and evaluated in Sections 2.5.4.8 and 2.5.4.10.
.

SeismoloQv - SSE, design ground response spectra, and response time history j

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 r

Plant to airport distance 81axp<16km with annual operation less than ,

1950' or
;

D>16km with an annual operation less than
390D'

f

Plant to edge of military D28km with an annual operation less than i

training routes 1000 flights |
r

Plant to edge of Federal D23.2km
airway, holding pattern, or
airport ,,3

/*
Meteoroloav

Short-tem dilution factor x/Q C12x103; EA8=500 meters (
. JWi&$7 57ET-

Long-term dilution factor x/Qa M D-9, LPZ 00 meters <

" D.D x tD'f k '

6
*

. ,

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 i

i

;

;

i

AB8-CE System 80+ FSER 2-25 February 1994 j
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:

fDesign Specification (i.e., sustained loads, occasional loads,
and thermal expansion) excluding earthquake loads should not :

exceed 0.8(1.8 Sh + 3 )* |A
c

i

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 :

t

The urrent 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 j
damage to the structures for OBE level earthquakes and (b) ensuring safe
shutdown of plant and maintaining the plant in a safe shutdown condi, tion
during and after the occurrence of an SSE. To achieve these goals, the j

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 S55. For load combinations due to operating

fconditions plus the OBE stresses are limited at %,j yield stress. The.
j

current load combinations provided in SRP Section 3.8 were developed from the [

above design philosophy. [ |

L AIG~ /Zf/ b?
, ,

:

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 i

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 j

structures, the staff's guidance on load combinations are provided in SRP ;

Sect. ion 3.8.4. The staff's review of the controlling' load 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 combina- .
'

tions with the OBE control. Similarly, an examination of the pertinent load
,

,

i

ABB-CE System 80+ FSER 3-14 February 1994
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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. All 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 loadinos

3.3.1 Wind Loadings

All seismic Category I structures exposed to wind forces are designed to

t
' 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

O structures are in accordance with American Society of Civil Engineers
ASCE Paper 3269, and ASCE Paper 4933. y

r(,ASCE ormerly ANSI A58.1-1982),

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 Table 2.0-1 for future sites

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

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

These requirements are being met by the use of ASCE 7@ (Formerly ANSI

A58.1-1982) and ASCE Papers 3269 and 4933 to transform the wind velocity into
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tornado that exceeds the design basis tornado (DBT) should be on the order of

[h 10~7 per year for each nuclear power plant. 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 consider-
able quantity of tornado data which has become available since the RG was
developed. The reevaluation is discussed in NUREG/CR-4461, " 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-93-087, the staff recommended that the Commission approve its position
that a maximum tornado wind speed of 483 km/hr (300 mph) is to be the design
basis tornado employed in the design of evolutionary and passive ALWRs. In

its SRM dated July 21, 1993, the Comission approved the staff position.

[>
ABB-CE indicates, in the CESSAR-DC, that all seismic Category I structures

i
%d 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 rotational tornado wind speed of
/

- -

418 km/hr (260 mph), and a maximum transn.>tional tornado wind speeo of \/a
\

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
loadings are the same as for the winds discussed in Section 3.3.1 of this

The tornado missile effects are determined using procedures discussedreport.

in CESSAR-DC Section 3.5. The tornado loadings include tornado wind pressure,
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3.4.1 Flood Protection 2

CESSAR-DC Section 3.4 states that all seismic Category I struc+ res, compo-

nents, and equipment are designed for applicable loading cau, d by postulated
fl oods . Specifically, the elevation level for floods at th/ reactor site is
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 (1 ft)
below the ground floor elevation and no exterior access openings are lower

|V d than 0.3 m (1 ft) above plant grade elevation. Waterstops are used in all

7 hlb horizontal and vertical construction joints in all exterior walls up to flood
5%S level elevation. Walls subject to flooding are waterproofed and all penetra-

N 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 2.4.1 states, in part, that the site-specific
flooding projections will consider severe precipitation, snow melt, flooding
due to ice cover, river flooding, ocean flooding, tsunami flooding, seiche
effects, wave and storm surge effects, hurricane effects, high lake levels, j
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 elevation 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 controlled in
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By DSER COL Action Item 3.5.1.3-1, the staff noted that the COL applicanth
should submit a summary of the turbine maintenance and inspection program to|

'

ensure that the turbine missile generation probability wil1 be less 10'' per
ABB-CE, in Amendment P, revised CESSAR-DC Section 3.5.1.3 to state that

year. ,

the COL applicant will submit a sumary of the turbine maintenance and
inspection prog. cam ~ including probability calculations of turbine missile
generation.ihiswillensurethattheturbinemissilegenerationprobability
be less than 10'' per year for a favorably oriented turbine system (Refs.Iand 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 is 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.

References

b)( 1. 5" Safety Evaluation Report Related to the Operation of Hope Creek Generat-?Q'

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 Natural Phenomena [cenos) /

'

The staff reviewed the tornado-generated missiles in accordance with SRP
Section 3.5.1.4.

Conformance 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.
i
'

p
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lumped masses include the weight of the floor and one-half the weight of walls j
'

directly above and below, the dead weight of known equipment and components,

plus 25 percent of specified live load. Each mass point ha.s 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 between 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 techniques used for mooeling

)
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 I

Figures 3.7C-1,3.7C-24b C-3 of the Appendix 3.7C to the CESSAR-DC,
[cte) d 1 7 c - yAmendment U.

1

As discussed in CESSAR-DC Section 3.7.2 and Appendix 3.7C, Amendment U, ABB-CE !

performed dynamic analyses of the seismic Category I NNI structures to
aoi m ,i .s d. p ce<,..<. %

generate the SSE responses (structural e_mper enrre and FRS) on a linear
7

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 CMS 1, CMS 2, and CMS 3 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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(~N The seismic responses were calculated for the two horizontal directions and
(, the vertical direction. ABB-CE did not use the technique of constant static

f actors 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 versian of the SASSI computer code was used by ABB-CE to

analyze the soil-structure system models and to ate the structural

responsesfmember forces, bendino momen7,g%r- a%geger
e m ons.51 19, -

placements.and TRS for these two f- '

t s_

buildings. As discussed in Section 3.7.2.1 of this report, this version of
the SASSI computer code has been reviewed and found acceptable by the staff.
Because these two buildings are located adjacent to the NI structures and the
NI 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

s

applid to the NNI structures seismic analysis and design, as described in
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 lumped-rus NNI structural model developed
above and the structural model developed for the NI structures (Sec-
tion 3.7.2.1 of this report), ABB-CE developed a two dimensional (20)

finite element SASSI model with the structural embedments considered and
the foundation mats assumed to be rigid. This SSSI model included 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.

t

/

1

l
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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 (CMS 1,
CMS 2 and CMS 3), ABB-CE performed the SSSI analysis to generate structural
S-rc w m r q:. w e r o.~ w %

,/ responses (member forces, bending moments,j, displacements,and FR in the
j

NS and vertical directions of the DFSS and E W Hx structures. These'

seismic structural responses considered the SSSI effects.

4. Using the SASSI computer code, the finite element soil-structure system
model developed in Step 2 above and the EW components of the artificial

ground motion time histories (CMS 1, CMS 2 and CMS 3), 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-

symetrical (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.

acc e|6lb$iH.f A. -i

5. The NS, EW, and vertical seismic structural (member forces, bendiny
.u

ag3 and building displacement obtained from Steps 3 and 4 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 u:cd computer code
SAP 90 and the three components of the ground motion tiine histories c.arrespond-

ing to the three design response spectra, i.e., CMS 1, CMS 2 and CMS 3, applied

simultaneously. The SAP 90 computer code in public domain was reviewed and

validated by the staff during a previous licensing review. Therefore, the use
of the SAP 90 computer code for these two structures founded on rock is

acceptable.
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n 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 V, the

SSI 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 din the seismic SSI analysis of the NI structures. The

vA
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 SASSI and SAP 90 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

Q 3:D fixed base structural model developed for all site conditions and design
ground motions considered (2) developed the FRS envelopes from the FRS for allp
site conditions an design ground motions, and (3) applied a peak broadening of X
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
site conditions and provides acceptable results for the design of the DFSS and
CCW Hx structures and the subsystems noused 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

SeismicDesignofFloorSupportedEquipmentQ.;-Components," Revision 1, and
are,, therefore, acceptable. Or

.

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 proceduresp
for the evaluation of dynamic stability (overturning, sliding and flotation)
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of the seismic Category I 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 1.lf. As a result of its review of the CESSAR-DC
and the calculation audit conducted, the staff concludes that ABB-CE's !

evaluation criteria and analysis procedures are consistent with the guidelines
of SRP Secticn 3.7.2 and are, therefore, acceptable subject to incorporating j

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

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 event does not impair the
integrity of the adjacent safety-related structure, the evaluation procedures
are as follows:

)
I

1. sufficient separate 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-s'afety-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.

ABB-CE System 80+ FSER 3-111 February 1994

-
__

- - - - _ - - _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _



|

Cx Diesel Fuel Storace Structure (DFSS)
-

-

-j y

As described in CESSAR-DC Section 3.8,4 and Figure 1.2-16.7, Amendment U, i

there are two DFSSs in the System 80+ standard plant design. Each of these
two buildings is a reinforced concrete box type structure with a plan dimen- j

sion of 19.2m x 13.4 m (63 ft x 44 ft) and a height of 7.6 m (2j,ft). The
thickness of the walls, goof, and Jgundation mat is Obj m (2 ft [ The embed-

'

3/
mentofthebuildingis''4_3m(TdDft)measuredfromthegragtethebottom g i

of the base mat. Each of these two buildings contains two ty'as and each bay \/ ,

encloses a diesel fuel oil tank, a tank vent, a sump with a sump pump, and I

related piping systems.

As described in Amendment U of Appendix 3.7C t the CESSAR-DC, a dynamic model

with two lumped massos 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 SAP 90 fixed base analyses to calculate structural responses (including FRS)

rm for each of the site conditions considered and for each set of design basis i

k groundmotion time histories. Based on the discussion above and the audit k
.,-
IconduchedonJanuary31throughFebruary1,1994,thestafffindsthatthe

analysis procedure and results, including the structural response envelopes ;

and FRS envelopes, are acceptable.

Component Coolino Water Heat Exchanaer Structure i

Each of the two CCW Hx structures, as described in CESSAR-DC Section 3.8.4 and

buildingwithaplandimensionof33.5mx13.fm(ypereinforcedconcrete110ftxfft)andaheight)(
Figure 1.2.-16.8, Amendment U is a two-story box-t ~

of 11.6 m (38 ft). The base mat is 1.2 m (4 ft) in thickness. On the roof of j

the building, there are two reinforced concrete fan rooms, each located at one .
I

The dimension of each of these t'wo fan rooms isb-m xe of the building.

m x 3 m (hft xhft x 10 ft) and the thickness of the walls and roof is I7.

0, (2 k) .## The embedment measured from the grade to the bottom of the base

mat is 5.,5'm (18 ft). One of these two buildings is located at the north side /
,

A 17
'

V i
1
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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 abnormal
load combinations. The design loads and load combinations are in accordance
with the guidelines of SRP 3.8.4 and therefore, acceptable. The analysis

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 therefore, 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 allowable 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 3.8.4g)of this report, and is acceptable.x
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 I 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. 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, degration, or interference with the performance of the safety-related

bequipment,

The design loads for seismic Category I cable tray / conduit and supports are
specified in CESSAR-DC Appendix 3.9A, Section 3.27which 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 combinationsc 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 I 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 I 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
ANSI /AISC 690-84 for structural steel r. embers, bolts and welds, as discussed

in Section 3.8.4.hf this report, and is therefore, acceptable.
k i

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 6.-d cable
tray / conduit and supports are designed, fabricated, constructed, tested
and inspected to quality standards comensurate 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 support's 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.

O
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3.8.4.2 Category I 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 :

im
Hx structures. As described in CESSAR-DC Subsection 3.8.4.1{14 Amendment U,
the DFSS and CCW Hx structures are box type reinforced concrete structures- !

with mat foundations. One DFSS and one CCW Hx structure are located at the

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

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

in height, 4'ft) and the height is 116 m (38 ft).and the plan dimension of the CCW Hx structure is 33.5 m x 13f. 'm
X, 1

All the walls, roofs, k i(110 ft x 43 ' ,
.

floors and foundation mats are 0.061 m (2 ft)Nbck, except the CCW Hx struc- i

is 1.2 m (4 ft) thickt' cod H;c f/x r 5/05 Wh'd5
'

ture foundation mat whic

'S 40m (5 ft) t|)lt N ;;r

P 7/ /
In CESSAR-DC Section 3.8.4 and)Section {%f Appendix 3.8% Amendment U,

-

ABB-CE stated tnat a static three dimensional finite element .nodel was
developed for the DFSS. Computer code ANSYS was used to analyze this struc-
ture for the combined load conditions of dead load, live loads, tornado loads ;

(including missiles), temperature loads and SSE seismic loads. These combined

load 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 loads associated with ground
water and exterior flood water, and wind loads were included in the design. j

These loads for the DFSS design are summarized as follows: |

Maximum tornado wind speed 531.1 km/hr (330 mph).

.

Tornado missiles In accordance with SRP Sec-.

tion 3.5.1.4 Spectrum II,
Region I

|
.
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Live loads due to precipitation 2.35' kPa (50 psf)

Oq .

Design wind speed 196.5 km/hr (122.1 mph)
. ,

'

When the design loads and combined 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 .t 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.

The ANSYS analysis results (structural memoer forces, shear forces and bending

moments) form the design basis for the DFSS. A described in CESSAR-DC
Subsection 3.8.4.4 and Appendix 3.8A, major materials used it; the design and
construction of the DFSS are concrete, rejnforcing bars, and structural steel.

Cement for concrete will be of Type ,1 or 11 conforming to " Standard Specifica-
tion for Portland Cement," ASTM C150. Aggregates for concrete will conform to
" Standard Specification for Concrete Aggregate," ASTM C33.' Water used in

mixing concrete will be clean and free from injurious amounts of oil, 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 perfonning the tests described in CESSAR-DC Sec-

tien 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

corr.osion of reinforcing bars, the combined chloride content of the admixtures
and miring water will not exceed 250 ppm. The ingredient materials will be

stored a accordance with the recommendations of ACI 301 and the concrete
j

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 reinforcing

ABB-CE System 80+ FSER 3-153 February 1994



t

-

bars will be in accordance with CRSI MSP-1, " Manual of Standard Practice."

The placing of reinforcing bars, including spacing of bars, concrete protec-s

tion of reinforcement, splicing of bars and field tolerances will be in
accordance with ACI 34 g 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 6.2.1.g', 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 structural steel
will consist of low carbon steel confo'rming to ASTM A36 or other structural

steels listed in ANSI /AISC N69@ Fabrication and erection of structural
steel will be in accordance with the requirements of ANSI /AISC N690-84. The

'

welded structural connections will be in accordance with the requirements of

ANSI /AISC N690-84 and bolted connectio3s'will be made with high strength bolts
conforming to either ASTM A325 or A490. The quality control of materials will

be in accordance with the relevanpSTM specifications and the overall QA jj
Program described in Chapter 17-of the CESSAR-DC as supplemented by the 34
special provisions of ACI 3497 ASTM A615 or A706, and ANSI /AISC N690-84. W
The strength of the construction materials for the DFSS are as follows: ,

O ,

f|=27.5[MPa(4000 psi) for concrete X I

Pl
f = 413.)3' MPa (60000 psi) for reinforcing steel [7

y.
248.gMPa(36000 psi) for structural steelf =

y

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. Insteari of modeling the structure by a 3D finite
element model and usir.g the ANSYS computer code for the analysis, formulas
based on the theory of beams and plates were used and had calculations were " ,

Based onperformed for computing the structural member forces for the design.
!

!
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1. construction records stating material properties for concrete, reinforc-
'

\s, 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

1

2. the structural design meets the requirements specified in CESSAR-DC :

Section 3.8.4, ar.d

i

the FRS of the as-built structure does not exceed the design basis FRS by IO
3.

more than 10 percent.

|

Based on the discussion above, the staff concludes that the procedures for the i

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, j
Amendment U, the CCW tunnel, buried cable tunnels and conduit banks are

classified as seismic Category I underground structures. The procedures and
the design loads and lead combinations for the analysis and design of these 1

underground structures are discussed below:

VW
(1) CCW Pipe) Tunnel -(j

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 dimension of 2.44m (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:

l

V) |

f|=27.5,6i= MPa (4000 psi) and f -413.0 MPa. gr,c 0 0 p.sh |
t

y

The design basis loads for the tunnels are dead loads, live loads,
hydrostatic fluid pressure loads, soil 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.BA 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 of 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
amendments,ECESSAR-DCFigures3.88-10and3.8B-31.. This is part of

[A Confirmatory Item 3.8.4.2-1. Bas W n t e discussion above and the

f design calculation audit conducted during January 31 through February 1,
7

1994, the staff concludes that the proce 'Jres for the analysis anda
k ( design results of the buried tunnels ar acceptable subject to resolu-

tion of the applicable part of this copfirmatory item. Qcn ./ <

b y :=p.ag g y , w #
~ 3if ff'

'

h
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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.

5. ABB-CE meets 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 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
guidelines of RGs 1.69, .9 1.94, 1.115, 1.142, and 1.143 and industry

.f standards ACI-349 and ANSI /AI C N-690, " Specifications for the Design,
,

Fabrication, and Erection of teel Safety-Related Structures for Nuclear
Facilities." 4 Q
TheuseofthesecriteriaasdefinYbyapplicablecodes, standards,and
specifications, the loads 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 anal Information on CESSAR-DC System 80+," Letter from
T.V. Wambach of U.S. NRC to E.H. Kennedy of ABB Combustion Engineering

dated September 26, 1991.
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(5) ABB-CE has met the requirements of Appendix B because their QA program 1

provides adequate measures for implementing guidelines relating to
structural design audits. I

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 lifetime 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 N690-84.

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 materials 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
withstand 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 nd CCW Hx
structures. The plan dimensions of the foundation mats for the DFSS and CCW
Hx structure, as described in CESSAR-DC Section 3.8.5, are 19.2m x 13.4 m
(63 ft x 44 ft) and 33.5 m x 13[(D m (110 ft x (3[ft), and the minimum thick- {~

ness of these two foundation mats are 0 'm (2 ft) and 1.2 m (4 ft), respec- )(
tively, d-3/4

As described in CESSAR-DC Section 3.8.5, Amendment U, 'he reinforced concretet

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 loads at
the base of the superstructures, of the DFSS was modeled as a three dimen- i

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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p 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-349
code is discussed in Section 3.8.4.1 of this report.

/. . , a -
g

As described in CESSAR-DC Sections 3.8.4.4 and 3.8.5 and Appendix 3.8A,

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 11 conforming to " Standard Specifications for Portland
Cement," ASTM-C150. Aggregates for concrete will conform to " Standard

Specification for Concrete Aggregate," ASTM-C33. Wateruse:dinmixing [
concrete will be clean and free from injurious amounts of oih 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 3.8.4.6.1.1 , Admixtures, if used, will conform with the applicable ASTM (
standard described in CESSAR-DC Section 3.8.4.6.1.1,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 reinfort-
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 f
accordance with ACI-349-85. Epoxy coated reinforcing steel bars are used for

areas where a corrosive environment is encountered. For calculating the

t

%)
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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-349[The

strength of the construction materials for the foundations are as follows:

;

f|=27.5hMPa(4000 psi) for concrete
,

b

b3
f - 413.13 MPa (60000 psi) for reinforcing steel

7 y

h
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 (5,11 ding, overturning and
floatation) of the foundations against the seismic louds. 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

[ CCWHxstructuresarehigherthan1.IhasspecifiedinSRPSection3.8.5.
This is acceptable.

On the basis of the above review, the staff 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 is

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 comensurate with
its safety function to be performed by meeting the guidelines of RGs and

industry standards indicated below.

Febr'uary 1994 |ABB-CE System 80+ FSER 3-167
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CESSAR-DC Appendix 3.118 lists the equipment required to mitigate a C or to
v 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 3.118. The CESSAR-DC also states that the design of the informa-
tion systems important to safety will be in confonnance with the guidelines of

, Revision 3 of RG 1.97. However, the footnote for 5 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 9 50.49. Therefore, conformance with

, Revision 2 is not required because conformance with Revision 3 meets the
underlying purpose of the rule. As a result, an exemption from 6 50.49(b)(3)
is justified by the special circumstances set forth in f 50.12 (a)(2)(ii).
Based on its review of CESSAR-DC Appendix 3.118, 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

v to be environmentally qualified. The details must include a list 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." ,

,

1

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 tenn 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
deve, loped based on:

The radiation environment expected at the component location from equip-.

ment installation to the end of qualified life, including the time the
equipment is required to remain functional post accident, and

v
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FSER REVIEW ITEMS
1

FSER FSER JDescr iptionSection page

The following are comments on individual FSER sections. In

addition, markups of these sections are provided.

No comments5.2.4 --

6.2.3 -- No comments

No comments6.2.4 --

No comments6.2.5 --

No comments6.2.6 --

No comments6.6 -

Chapter 8:

8.2.2 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.

8.5 8-69 FSER states that Combustion TurbineGenerator 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. In 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
" charcoal" instead ofscreen uses

" carbon." Also, the text encircled on
page 9-96 does not agree in content with
CESSAR-DC Section 9.4.1.4.D, which

"All Main Control Room Airstates:
Conditioning System (MCRACS) ductwork
outside MCREZ including the filtration
units is either leak tight or is of
welded construction."

1
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FSER REVIEW ITEMS
FSER FSER Description ,

Section page \

!

9.4.1 9-97 "3,2-1" should be "3.2-1." See attached
markup for proposed resolution.

Item 1 on FSER page 9-100 should be9.4.1 9-100 deleted as a confirmatory item, since
the resolution to this item has already
been included in Amendment U (FSER
effective CESSAR-DC amendment).

9.4.1 9-100 Items 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,
9.4.2 9-101 "ptpand" probably should be just "and."

9.4.2 9-101&l02 Last sentence 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 9-102,
9.4.2 9-102 replace " charcoal" with " carbon."

:

2



FSER REVIEW ITEMS
FSER FSER DescriptionssEtion page

9.4.3 9-105 Third paragraph on FSER page 9-105,
circled sentence: change "will manually
close" to "will be manually closed," as
indicated in the attached markup.

9.4.3 9-105 Stray mark " " noted, as indicated in
circle in fourth paragraph on FSER page
9-105.

9.4.3 9-107 On FSER page 9-107, the confirmatory
item dealing with RNBVS design data
should be deleted. This is as per
agreement with William Russell.

9.4.4 9-107 Second sentence of first paragraph of
Section 9.4.4 should read ". two. .

redundant emergency diesel generators
instead of ". two"(EDGs). . .. . .,

"emergency diesel generator (EDG). . . .

9.4.5 9-111 Misspelled word, "upidentify," noted at
the top of FSER page 9-111 (see attached
markup).

9.4.5 9-112 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-credited carbon
adsorber." The attached markup reflects

that correction.

9.4.5 9-112 Final sentence of second paragraph of
FSER page 9-112, change " charcoal" to
" carbon."

9.4.5 9-112 Final sentence of third paragraph of
FSER page 9-112, change " charcoal" to
carbon."

9.4.5 9-113 Change "in-service" to " inservice," as |

indicated on FSER page 9-113 markup.

3
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FSER REVIEW ITEMS ;

FSER FSER
DescriptionSection page

9.4.5 9-114 Change "in-service" to " inservice," as
indicated on FSER page 9-114 markup. |

9.4.5 9-114 For the first confirmatory item on FSER 1

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 f

limit the offsite does within the r

!guidelines of 10 CFR 100." This
statement will be further modified by
CESSAR-DC Amendment V, which will change :

the word " guidelines" to " requirements."
iThe second part of this first

confirmatory item on FSER page 9-114 is -

'

to revise CESSAR-DC Section 9.4.5.1 on
CESSAR-DC page 9.4-24 to state "that the i

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 are qualified for the '

,

tornado differential pressure.
'

9.4.6 9-115 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 I"

. . .
!

markup.
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FSER REVIEW ITEMS
FSER FSER Description
Section page

Final sentence of second paragraph of9.4.6 9-117 FSER page 9-117, change " charcoal" to
carbon." Same applies to final sentence
of third paragraph. See attached
markup.

Confirmatory item on FSER page 9-118 is9.4.6 9-118 already addressed in CESSAR-DC Figure
9.4-6, 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.

Confirmatory item on FSER page 9-124 is
9.4.9 9-124 already addressed in CESSAR-DC Figure

9.4-8, 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 Change "in-service" to " inservice," as
indicated on FSER page 9-124 markup.

Confirmatory item 1 on FSER page 9-1259.4.10 9-125 should be deleted from FSER, since its
requirement to revise CESSAR-DC Figure
9.4-10 to include fan status was
accomplished by Amendment U to CESSAR-
DC.

Section 9.5.1:
See attached markup of FSER page 9-141.9.5.1.2.1.4 9-141 Statement deleted is not applicable.

See attached markup of FSER page 9-144.9.5.1.2.2 9-144 Statement deleted is not applicable,
since fire dampers are still provided
between fire areas within a division.

See attached markup of FSER page 9-147.
9.5.1.3.2 9-147

5



FSER REVIEW ITEMS
FSER FSER

DescriptionSection page

|
i

9.5.1.4.4 9-154 See attached markup of FSER page 9-154.

9.5.1.5 9-162 See attached markup of FSER page 9-162

Section 9.5.4.1:

9.5.4.1 9-179 Circled section number on FSER page 9-
179 should be "9.5.4.1.2," instead of
"9.5.1.4.2."

Section 9.5.4.2 No comments

Section 9.5.5 No comments

Section 9.5.6 No comments

Section 9.5.7 No comments

Section 9.5.8 No comments

Section 9.5.9 No comments

Chapter 13: No comments

6

. __- ---_-- -______ __- _ - _ -__



nuclear safety grade, but is designed to withstand seismic Category I 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 at 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 postulated overe accident.
The staff further discusses its review of th equacy of HMS in Sec-

tion 19.2.3.3.1 on severe accidents. / 3
d/1 $)( / r ot-- ~

,
6.2.6 Containment Leakage Testing _y
ABB-CE committed to containment leakage sting for the System 80+ plant in
accordance with Appendix J to 10 CFR Part 50 ha_following ave _ ns:

(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.

i

.(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 leak 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 leaking 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 acceptat,le because the current version of Sec-
tion III.A.3 of Appendix J to 10 CFR Part 50 includes the ANSI /ANS 56.8-1987
method (mass point method) as an acceptable alternative.,
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determined that the design described in CESSAR-DC does not share structures,

systems, or components with other nuclear power units. Therefore, the control |

room habitability systems meet the requirements of GDC 5, and COL Action Item
,

6.4-1 is resolved.
i
,

|

During nomal and postulated accident conditions, the systems will provide: |

(1) controlled e virpnment for personnel comfort and equipment operability; {

P '* '" Y
(2) radiation 6WieldiruDagainst rgr,ngradioactivityreleasesoutsidethe
controlbuildingthroughfiltrattog(3)$rotectionagainsttoxicreleases y j

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 limit 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, ABB-CE describes fire protection methodology, which the staff j

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

In CESSAR-DC Table 3.2.1, ABB-CE identifies that the vital instrumenta-room.

tion and equipment rooms (including battery rooms) and the MCR air handling

system components (including the air handling units, with filters, fans,
ductwork, water-cooling 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 missiles, 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
.

J missiles, pipe breaks, and water sprays. The facility backup power sources
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An amendment to the CESSAR-DC to incorporate ABB-CE's responses to RAI(3)
This was identified

0450-3 (Section 6.4) and Q410.116 (Section 9.4.1).
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.
Therefort. the above Confirmatory Items 6.4-1 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 m3/sec (2000 cubic ft per minute (cfm)) is provided
from the least contaminated control room air intake to offset the maximum
anticipated out leakage of 0.94 m3/sec (2000 cfm) and to pressurize the
control room to a minimum of 3.2 m (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 61m
(200 ft) away from the nearest control room intake (as shown in CESSAR-DC

Figure 3.8-5).

(3) The CREZ volume is 1906 m3 (67,300 ft3) 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).
CREI consists of the

control room, reactor operator office, control room supervisor office,
emergency supplies room, integrated plant status overview room, and

Cs.nkh locjm %
document room. wad se hd '

r% h >

uw'The control complex ventilation system has two motor operated isolation(4) i^M
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 3he detection ,

'

of radioactive materials at both air intakes. Sne air intniwill 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 wind-

generated missiles, rain, snow, ice or trash. The divisional filtration
unit consists of a post-filter, which is a HEPA, downstream of the carbon
adsorber (as shown in CESSAR-DC Figure 9.4-1).

(5) The system ductwo*k is leak tested in accordance with ASME N509. 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 located on opposite sides of the building but are not
old*e Me catumed

7( separated by 180 degrees Each outside air inlet has two isolation dampers,g
redundant toxic gas and radiation 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. ,

,

~
1

During an accident, the system operates in a pressurized mode, drawing in
3 3

0.94 m /sec (2000 cfs). of outside air which is mixed with 1.89 m /sec
(4000 cfa) of air recirculated from the control room prior to being filtered

3by the control room filter unit. The emergency zone volume is 1906 m
3 3(67,300 ft ). The entire flow rate of 2.83 m /sec (6000 cfs) passes through

1

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 as shown in CESSAR-DC Figures 9.4-1 and 9.4-2. The charcoal tray and
,

screen will be all welded construction to preclude the potential loss of !

charcoal from adsortier cells in accordance with IE Bul!etin 80-03. All ducts
and equipment housings outside the CREZ are of welded construction. Flanged

,

connections will be pressure tight and periodically visually examined and
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During a LOCA, the CSS draws borated water frcm the IRWST 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 IRWST
with drainage spillway connections to the IRWST. The sprayed water returns to
the IRWST through the spilhays once the HVT 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 CSS in removing iodine
from the containment is addressed in Chapter 15 of this SER.

brov b
TheboratedspraywatercontainsnoadditiveforpHfontro during the initial

stage of a LOCA. Q e water in the IRWST is(iEaintained R a minimum pH of 7
forpost-LOCAiodineretention.[tertheblowdown,coolantfromtheLOCA
ccumulates in the HVT and starts to flow into the IRWST causing the water in

theIRWSTtobecomeEcidic/ost-accidentpHcontrolofthespraywaterin
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.

SRP 6.5.2, Item 11.1.g, states in part, that long term iodine retention may be I

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.

,

I
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brogLf fo
In response to the staff's concern regarding the long-term pH of the spray

_

solutionafteraLOCA,ABB-CEstatedthatthepHwillbehaintaingabove7,
as discussed above. In addition, the containment and the CSS are designed 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 onforms to the SRP requirement.

Each of the two independent CSS trains has its own spray header and nozzles
located in the upper part of the containment. The spray nozzles (SPRAC0

Company Model 1713A) are a non-clogaing type and can pass particles up to 8 mm
(5/16 in) diameter while covering 90 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 90-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

65 percent of the containment free volume is sprayed rather than the previous
value of 90 percent. The spray removal constant for elemental 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 information regarding the !

modified header and nozzle arrangement, as well as the new spray removal l

constant for elemental iodine. The spray volume is divided into three
regions, i.e., Regions I, II, and III, which represent 82-percent of the total
containeent free volume. The free volumes not included as part of these
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components of the CSS will be accessible for maintenance, inspection, testing,
and manual operation even after a DBA LOCA. All CSS-related equipment not
covered by ASME Code Section III will also be accessible.

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

Table 6.5-3. The analysis identified 14 different component f ailures. In

most cases, the compensating feature of a parallel redundant containment spray
path or train ensure that the spray function will not be degraded by any
failure. The remaining cases have no effect on the operability of the CSS.

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 = 82 percent

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

hour'per Fiyce_

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

ng4L g a fed,,(. (see CESSAR-DC Fig. 6.5- |
| t,tido acc u.st$n mnir4 64% % SG.regQ

The staff reviewed this analysis in accordance with SRP Section 6.5.2 and its

referenced standard Af4SI/ANS-56.5-1979 and confirmed the use of an elemental
iodine spray removal coefficient of 13 lambda per hour.which is within the a-

limit specified in SRP 6.5 B-CE 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 removina other chemical forms

Qf iodine [ eat removal by sprays does not become dominant until af ter the
first 10 minutes. Therefore, containment mixing is 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.
(.g3 I83 e 24.7 2.G7

In CESSAR-DC ection 15.6.5, ABB-CE present the offsite dose results of the
DBA LOCA 'nalysis due to containment eakage and annulus ventilation dis-

charge. (The calculated 2-hour thyroid and whole-body doses for the exclusion
arearadiusare(.5pSv 58 rem) and 5. mSv ( .5 rem), respectively.

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.

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.I.a in SRP Section 6.5.2
states, in part, that the operating period of the containment spray system i

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. |

*

i

ABB-CE stated that the containment spray system is designed to operate
throughout the duration of a DBA, as indicated in CESSAR-DC Table 3.118-1, up !

Yto six month) without interruption. Since the operating period of the spray 1

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 80+ 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;

1
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The staff finds acceptable the means by which ABB-CE 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 IE

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
3.5 3.5

air, radiation TIDs up to 4 x 10 Gy (4 x 10 rad) gamma and[x 10' Gy ((x5 7

8

rad) beta,and440ppmboricacidfollowadhy$pHof7.0-8,5after10
.

4c',sa% m daheAp
4hoursusingpisodidphosphate 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 requirements 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 redundancy for both the instrument channels supplying the

signal and for the displays in the control rocm for Category 1 variables.
,
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sized to supply, within ineir self-cooled rating the most conservative power
|

requirements of its associated Class IE buses (switchgear, load centers, and
motor control centers (MCC)), the most conservative power requirements of its j
associated permanent non-safety bus (switchgear, load centers, and MCCs), and

Additional |
power requirements of at least one RCP and i usupp rt systems.
margins of 33-1/3 percent and 66-2/3 yeFcent are gai ed by such auxiliary.
cooling as forced air (FA)/ forced 01-fm p (FO) forced oil and air (FOA)

1

to allow f'or future load growth. Likewise, the it auxiliary transformers

are sized to supply wit in he sel - sol rating the most conservative

non-safety buses, one 4.16-kV bus and itsI requirements of its tw 13. -
associated load center and CCs, one 4.16-kV permanent non-safety bus and two

Addi-
4.16-kV Class IE buses with their associated load centers and MCCs.
tional margins of 33-1/3 percent and 66-2/3 percent are gained by such
auxiliary cooling as FA/F0/FOA to allow for future load growth.

In Amendment Q, ABS-CE revised CESSAR-DC Sections 8.1.3.B.5 and 6 to include
.

On this basis, the staff concludes that the unit
the additional information.
auxiliary and reserve auxiliary transformers will have sufficient capacity and
capability to ensure that (1) specified acceptable fuel design limits and
oesign conditions of the reactor coolant pressure boundary will not be
exceeded as a result of anticipated operational occurrences and (2) the core
will be cooled, and containment integrity and other vital functions will be

Therefore, the normal and
maintained in the event of postulated accidents.
alternate offsite power transformers will satisfy the capacity and capability

On this basis, DSER Open
requirements of GDC 17 and are acceptable.

Item 8.2.2-2 is resolved.

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

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

|
that the requirements of GDC 18 are satisfied: |

.

? |
\

L
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evolutionary ALWRs meet the SB0 rule by including an AAC power source (e.g.,
CTG) of diverse design capable 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
to power one complete set of normal safe-shutdown loads and to back up the EDG
be part of the evolutionary ALWR design.

:

ABB-CE committed to meet the SB0 requirements by providing an AAC power
ABB-CE stated that the AAC Source for System 80+ is a non-safety-source.

grade combustion gas turbine provided to cope with a LOOP and an SB0 scenario.
This standby unit will meet the requirements in 10 CFR 50.63 by being

The AAC source willindependent and diverse from the Class IE standby EDGs.
not normally be directly connected to the plant's main or standby offsite
power sources or to the Class IE power distribution system, thus minimizing
the possibility of a common-cause failure. I |**dsr-aad be. ref b anef
The CTG is designed to automatically startewithin two minutes from the onset

of a LOOP event,:nd f: derf ged te-pn::r enc : fet" el ted !cid d!"!:ier
etMn-two-miaste -{fr SSOM so that the plant will be capable of maintaining
core cooling and containment integrity. The COL applicant will also store

Asufficient fuel on site to support 24 hours of CTG operation at rated load.
dedicated 125-V de 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 :

However, regarding core cooling for an 580 event, ABB-CE was requiredsource.
to confirm that,

,

The plant will have sufficient condensate storage to remove decay heat(1)
for the duration of an SB0 in accordance with RG 1.155, Section 3.3.2.

-
\

|

(2) The equipment and systems will be operable during an SB0 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,

|
i

' 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, having portions of the protected trea perimeter
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-DC

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." Requiring the COL applicant to
avoid, if possible, designing the protected area perimeter from abutting or
crossing the VHS 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 eareated condensate for makeup to the condenser
an:! is one of the condensate ources of startup feedwater for makeup to the

It also collects and stores condensate from miscellaneoussteam generators.
A minimum of two stpinless steel condensate storage tank [system drains.

(CST $I) hprovided with a minimum capacity based on the maximum conden-ac

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

startup duration) plus a 100-percent margin.

The CSS 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.ll2, the
CSTs 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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System Air Filtration rad Adsorption Units of Light Water Cooled Nuclear Power
Dampers are

Plants," as identified in CESSAR-DC Tables 9.4-3A and 9.4-5.
provided up- and downstream of each ESF filtration unit and two air-operated,
fail-closed dampers are provided in the emergency circulation systc.n bypass

Each of the redundant systems is powered from independent Class IE,ducts.
diesel-backed power sources, and cooling water for the AHO is supplied from'

System components are accessible for periodicthe safety-related CWS.
The non-safety related TSCACS filter unit will satisfy theinspection.

guidelines of RG 1.140, " Design, Maintenance and Testing Criteria for Normal
Ventilation Exhaust System Air Filtration and Adsorption Units of Light-Water-
Cooled Nuclear Power Plants," in entirety as the nonnal ventilation system.

N[The MCRACS charcoal tray and screen will be all welded construction to
preclude the potential loss of charcoal frem adsorber cells per IE Bulle-

AllductsandequipmenthousingsoutsidetheCREZofCCVSareogtin 80-03.
gded 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

The system is designed to maintain the infiltration rateCREZ are precluded.
3 No steam

during pressurized operation of less than 0.005 m /sec (10 cfm). (|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|
i

the CREZ.
|

|
During normal operation, the inlet air is continuously monitored for radia-
tion, toxic gas, and smoke and is mixed with return air from the control room.
The control room boundary pressurization system will be periodically tested

f
(every 18 months) to verify that the make up air required to maintain a J

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

|Pressure in the control room is maintained slightly positivedesign value. The system
relative to the surrounding areas and the outdoors at all times.
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 60 percent, the
battery room between 15.5 *C and 32.2 *C (60 *F and 90 *F), mechanical
equipmeat room at 40 *C (104 'F). and the remaining areas at 29.4 *C (85 'F).
The provisions of the minimum instrumentation and controls for the control
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room filtration units are listed in CESSAR-DC Table 9.4-3A.
The provisiors of

the other instrumentation and controls monitor locally, and/or remotely:
system temperatures; filter pressure drops; damper positions; chilled water

6
'

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 disgram 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-I
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

These are served by individual redun-rooms, and the remote shut down room.
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;
computer room; shift assembly offices; radiation access control room; casualty

These areand security room; personnel decontamination rooms; and break room.
served by individual air conditioning units each with a roughing filter, non-
safety-related chilled water cooling cofis and fan. The safety-related and

} non-safety related battery rooms have hydrogen detection devices to monitor
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 IE, diesel-backed power sources. System

components are accessible for periodic inspection.

The emergency circulation system filtration unit starts automatically if high
radiation is detected at an air intake vent or a stfety injection actuation

It filters the combination of the outside air and all ofsignal is received.
the return air and delivers the filtered air to thr. inlet of the main air
conditioning unit which maintains the proper envi'/onmental conditions in the

If high radiation is detected at both inlet vents, thecontrol room.

} automatic selection logic compares the radiation levels at each inlet vent and

9-97 February 1994
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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 IE power supply. The system is designed to maintain

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 7

front of the opening. The system description, desip> parameters,
diagram are given in CESSAR-DC Section 9.4.2, Tables 9.4-1, 9.4-3, 9.4-3A,
9.4-5,and11.3-2,andFigure9.4-3,respectively.fThesystemconformsto

.52 for the particulate (HEPA) filtration credited during the fuel
handling accident to meet 10 CFR Part 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 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.
t The radiological consequences resulting from gaseous effluent during normal

plant operation including anticipated operational occurrences are discussed i

Chapter 11 of this report.7

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 nonnal operation, air is released to the atmosphere through an
exhaust fan and two control dampers. ABB-CE, in response to the staff's RAI
Q410.317, 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 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 has stated in CESSAR-DC Setticn s.4.2.2 that the r.umal n~de cf ,
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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.The inlet
A bypass circuit of the exhaust system contains a filtration unit.
supply AHU consists of a prefilter, cooling coil and electric heating coil, i

This portion of the system is not safety related nor is it
,
,

and a fan. The system is designed to mainta'in
serviced from the. Class IE power supply. The inlet air vent
temperature between 4.4 *C and 40 *C (40 *F and 104 *F).
is protected against wind and tornado missiles by missile shields above and in

The system description, design parametershflowfront of the opening. 9.4-1, 9.4-3, 9.4-3A,
diagram are given in CESSAR-DC Section 9.4.2, TablesThe system conforms to
9.4-5, and 11.3-2, and Figure 9.4-3, respectively.
RG 1.52 for the particulate (HEPA) filtcation credited during the fuel
handling accident to meet 10 CFR Part 10) limits and particulate (HEPA) and
elemental and organic iodine (carbon adsrber) f'ltration durins normal
operation as identified in CESSAR-DC Tables 9.4-3 and 9.4-5 and 11.3-2

The classification of systems, structures, and components isrespectively. The safety-related equipment,
provided in CESSAR-DC Table 3.2-1 for the FBVS.
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 in
Chapter 11 of this report.

The exhaust portion of the system is safety-related (engineered safety feature
system) comprising two redundant 100-percent trains of fans and filtration

During nomal operation, air is released to the atmosphere through anunits. ABB-CE, in response to the staff's RAI
exhaust fan and two control dampers.

stated that the single-bypass damper for the filtration system will
Q410.117,
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-|

This was an DSER Open Item 9.4.2-1 in the DSER.
fnants to the environment.

@E has stated in CESSAR-DC Section 9.4.2.2 that the nomal mode op
f u f [9c (1-to2.)b ct$ J

February 1994 |
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( operation does not require any filtration,and bypass dampers tese open for
i

(both the filtration trains.f 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

Switchover between trains is accomplished manually. Prior to
bypass dampers.
any fuel building. operations, the system is manually' realigned to the filt'ra-

!In thistion mode and the bypass dampers are administratively locked closed.
mode both the filtration trains are aligned to process the effluent discharge

.

*

The FBVS has twoprior to releasing through the monitored plant unit vent.
redundant 100-percent capacity filtration trains which meets the single
failure criterion and fan and motor operated dampers in each train are powered
from a separate train of the 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 b.ased 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.
,

'

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.
|

The staff concluded in Section 15.A.11, that with respect to the radiological |

consequences of potential fuel-handling accidents, credit is given for the |

removal of particulate f odines only. Therefore, t x:d adsorbers need not
C44or4j

be credited in the FBVS. !
i

A non-safety-related radiation monitor is located in the exhaust ductwork,
j

upstream of the filter train inlet, which automatically directs the air |
There isthrough a filtration unit on detection of radioactivity in the duct.

only one radiation detecter provided which is consistent with the guidance of

RG.1.97 " Instrumentation for LWR Nuclear Power Plants to Assess Plant andt

9-102 February 1994 i
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gxhw.sh
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 m (E in.), post filter (HEPA), 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 links in HVAC ductwork close under air
flow conditions.

As identified in CESSAR-DC Section 9.4.2.1 and Table 3.2-1, 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) 4

are seismic Category 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 3.6.1
of this report. The equipment design and testing conforms to the requirements
of ANSI /ASME AG-1, N509 and N510, and the equipment is available followir,g 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 locally or in the control room. Failure of non- i

safety-related components does not compromise function of safety-related
components.

ABB-CE comitted to incorporate the associated changes in CESSAR-DC
3

Section 9.4.2 and Tables 8.3.1-2 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 list the FBVS fans and filtration trains electric heaters. A HEPA * i

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 N509, 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,

ABB-CE System 80+ FSER 9-103 February 1994
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the environment to ensure that all potentially radioactive releases are ^
monitored before discharge. The system is a once-through cycle type 0Wj

'

The RWBVS comprises two 50-percent supply AHUs, cooling oils to pro '
he RWB ventilationnomal ventilation and building temperature control.

exhaust filter unitsexhaust system consists of two 50-percent particula
each with: moisture eliminator, prefilter, electric eater, absolute (NEPA)

,

|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 nomal opera-'

The carbon filter media will |

tion as identified in CESSAR-DC Table 9.4-6. The !
confom to Nuclear Grade as defined by the Institute for Nuclear Science.
radiological consequences resulting from gaseous effluent during nomal plant

,

|
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 alamed locally. jhection of radioactivity above the
-

[illowable limit from the air exhaust, the bypass dampers wi{Vmanually closed'

and the filter units # nlet and outlet dampeYs Isanually open^to allow the airS :

i

exhaust filtration. [The filtration exhaust fandischarge to the plant vent. |
t

The system is designed to maintain temperature between 4.4 "C and 37.8 *C
ters, %

(40 *F and 100 *F).
The system description, components, design para

.4-3, nwd |
*

and flow diagram are given in CESSAR-DC Section 9.4.3, Tables 9.4-1,
and 11.3-2, and Figure 9.4-9, respectively. The classification of systems,

;,

|
structures,and components is provided in CESSAR-DC Table 3.2-1 for the RWBVS.

fThe safety-related equipment, fans, dampers, coils and ductwork will be

.

designed and tested in accordance with ASME/ ANSI N509 .N510, and AG-1 codes
.

and standards.
;

In order to comply with 4DC 60, ' Control of Release o' Radioactive Materials
;

!Therefore, the
to the Enviromnent," the system needs to conforr: to Rf,1.140.
RW8 ventilation ' exhaust system high-efficiency particulate air (HEPA) filters

}
February 1994 |9-105ABB-CE System 80+ FSER
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should conform to RG 1.140, Positions C.1 and C.2. This was identified as an
Y !

DSER Open Item 9.4.3-1 in the DSER. ABB-CE stated in CESSAR-DC Sec- |

tion 9.4.3.1.1.H that the RWBVS will conform to the guidance of RG 1.140. j

|Therefore, DSER Open item 9.4.3-1 is resolved.

As revised in response to staff RAI Q210-1, ABB-CE stated (in CESSAR-DC %
Table 3.2-1): (1) radwaste building ventilation system components are non- y ,

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
structure is seismic Category II as discussed in Chapter 3 of this report, and 's '

Appendix B quality assurance requirements are applicable. The staff evaluates
-

flood protection, protection against internally and externally generated d
missiles, and protection against high- and moderate-energy pipe breaks in d
Sections 3.4.1, 3.5.1.1, 3.5.2, and 3.6.1 of this DSER. (
In CESSAR-DC Section 9.4.3, ABB-CE described the system but did not include

Ddesign parameters and flow diagrams for system components. In the DSER, the t

staff stated that ABB-CE should provide this information so the staff can g
'

complete its review of the system. This was identified as Open Item 9.4.3-2 %
hin the DSER. ABB-CE provided RWBVS flow diagram for system components in the q'

'5CESSAR-DC Figure 9.4-9 and stated in Section 9.4.3.2.1 that the RWBV supply M
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- .

creditedcarbonadsorberandexhaustfansjTa-staff TT eva dthe RW %
6ir fow and ooli g water esign d.ata fo ha sy comp ents duri plant A haw (

d % 9 c4 do a% doQ3p,,,d d
80+ design.dThers cific ~_ view of ABB-Et refer ing de Sr _ ore

- 3

Open Item 9.4.3-2 is resolved. bka_ WCzead kve-

""s Q &, sp #cuea .
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.

f$,2 p|SNe Gn-
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The system is not safety related, performs no safety-related function for safe

"', shutdown or post accident operation, and failure of the system does not affect
the function of other safety-related equipment. Thus, the staff concludes

wantable criteria of SRP Section 9.4.3 and is,
that the RWBVS meets

a

therefore, acceptable, ending 'nc6poration of the following item in Amena-

ment V to D aR-ut:

1. Revise CESSAR DC Section 9.4.3 to st e that the RWBVS des' data for
dnts will beheat load, air, and cooling water orthesystemcoymp

provid by a COL applicant for NRC review. Thi44s part of FSER Confir-

matory item 1.1-1.

$ U/LC. /huIed
9.4.4 Diesel Building Ventilation System OV Mbsa( Ayree N.h wM

ucr fegue ,

The staff reviewed the diesel building ventilation system (DBVS) in accordance

with SRP Sectio -p.41rth]EG-0800). The design has two redundant emergency7
diesel generat p Gf'$oc'ated in separate areas inside the nuclear annex on
opposite sides of t eactor 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 designed 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.

Each division of non-safety-related supply portion of th' e system consists of

one 100-percent-supply fan equipped with damper and prefilter. Air is

exhausted to the outdoor.s through each division of the safety-related exhaust

portion of the system which consist two 50-percent-supply fans. Each fan is

equipped with a two speed motor and has a separate exhaust vent. The system

ABB-CE System 80+ FSER 9-107 February 1994



__ . _ _ . _ _. _ - .

tAedf
In the DSER, the staff stated that CESSAR-DC Table 3.2-1 should appropriately

[ Wet) the system, system components, and their locations with respect to( safety class, seismic Category, and quality assurance requirements designa-
This was identified as DSER Open Item 9.4.5-1 in the OSER. Subse-tions.

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 II, 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
,

resolved.
'

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

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

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

7
' 100-percent capacity exhaust fans. The filtration unit and exhaust fans are

safety-related equipment. The fans are powered from a Class IE supply, backed

up by the emergency DG.

Originally, ABB-CE did not provide information regarding the intake air vents '

confomance 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 Ites 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 infomation 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 minimize intake o
;

Therefore, DSER
dust into the building and are provided with tornado dampers. (

:

Open Item 9.4.5-2 is resolved. gg , ca/|teJ_ :

The divisional exhaust filtrationjunit consists of a moisture eliminator,t

prefilter, electric preheater, mercarbon bed adsorber, and absolute and pos!

filters (NEPA) upstream and downstream of the carbon' adsorber as shown in'
A motor-operated damper on the downstream ,

CESSAR-DC Figures 9.4-1 and 9.4-5. fans ;

of exhaust fans is for tornado protection and for isolation when exhaust
CESSAR-DC Table 9.4-3, " Input for Release Analysis Filter Efficien-are off.

cies," shows the creditable HEPA efficiency of 99-percent for post-accident|

A88-CE stated in the CESSAR-DC Section 9.4.5.3 that the dose|

analysis, to support 10 CFR Part 100 limits following a LOCA or DBA, only
releases.

takes credit for the HEPA filters in the filter train and no credit is taken
,

.

?for the d ;..;;d adsorbers.
Carboa

The staff concluded in Section 15.A.11, that with respect to the radiological
consequences of all potential accidents, credit is given for the removal ofI

Therefore, :$ -:::?- adsorbers need not be credited |particulate icdines only. cabra
in the SBVS. |

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

includes separate individual safety-related cooling units for each of the
,

!

The safety-related equipment includes containment spray '

equipment rooms.
pumps and heat exchangers, safety injection system pumps and heat exchangers,i

shutdown cooling system pumps and heat exchangers, fuel pool heat exchangers,The

motor and steam-driven emergency feedwater pumps, and penetration rooms.
safety-related cooling units recirculate air through prefilters, cooling coilsThe safety-related equipment |

serviced from the safety-related CWS, and fans. '

room AHUs are powered by a Class IE source, backed up by the emergency DG.
All cooling units are started automatically and remai.n operational throughout

|
,

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

February 1994
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safety-related subsphere ventilation system components are designed to pernit
inspection; (2) the failure of the non-safety-related supply fan

hdservihas no e feet on the exhaust fan since negative pressure is maintained inside
the subsphere and the exhaust is filtered; (3) the fresh air intakes are
located at least 9.14m (30 ft) above grade elevation and protected against

j

j
adverse environmental conditions; (4) a HEPA filter is provided downstream.of
the carbon; adsorbers and filtration components in each filtration train ar'e

4

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

i

'

conformance with the guidance of.RG 1.140, as referenced in CESSAR-DC Sec-
Therefore, Confirmatory Item 9.'4.5-1 is resolved.

tions 9.4.5.1 and 9.4.S.3.

The staff concludes that the SBVS complies with the applicable GDC referenced
1

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: |
,

Revise CESSAR-DC Section 9.4.5.3 on Page 9.4-28 to state that the HEPA |

,

1.
filters are designed to limit the offsite dose within the requirements of '

Also, revise CESSAR-DC Section 9.4.5.1 on Page 9.4-24 to10 CFR Part 100.
state that the SBVS is designed to limit the offsite dose following a LOCA
or DBA within the requirements of 10 CFR Part 100 and delete reference of |

SRP 6.4.

Add in the end of first paragraph on CESSAR-DC Page 9.4-28 to state that,2.
"The ductwork from the building exit up to and including the isolation
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
This system maintains

accordance with SRP Section 9.4.5 (NUREG-0800).
suitable environmental conditions inside the containment for normal operation,

The system is not safety related except for dampersmaintenance, and testing
and penetration ductwork that isolate portions of the system inside the

|

The low |

containment from portions of the system located in the nut. lear annex.

February 1994
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purge ed high purge systems are designed to maintain the containment under ;

( slight negative pressure with respect to the atmosphere.
;

The CC&VS 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 coolirig |

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).

!

J
The low-purge subsystem relieves containment pressure during startup and
shutdown, n-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 prefilter, absolute HEPA
filter, carbon adsorber, post HEPA filter and a fan. It is designed to reduce

containment airborne concentrations to approximately seven maximum permissible

concentrations (MPC) to pemit personnel access and conforms to ANSI /ANS-56.6,

" Pressurized Water Reactor Containment Ventilation 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).

AB8-CE System 80+ FSER 9-115 February 1994
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recirculation fans are provided to create the uniform mixture, as required.
Also, radiation monitoring information is provided in CESSAR-DC Section 11.5.
TBVS removes the heat dissipated by equipment, piping, lipnting 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 percen.t
exceedance air temperature values. The system d_escription and layout dr'awings

are given in CESSAR-DC Section 9.4.7 and Figureg 1.2-18 and 1.2-19, respec'-
tively. The classification of systems, structures,and components is provided ,

in CESSAR-DC Table 3.2-1 for the TBVS. e design parameters and flow diagram

wMLbo rev.iawad and-enkated dui i plant specific re,ic,rf5r ABS-Ltc

referenc4ng- W --Sp ba 80; d uign -Therefore, DSER Open Item 9.4 7-1 is ,

s cN <resolved. ,a h g a non
n s% do hof hm

4 5'dThe system instrumentation for manual and automatic operations and system
verification is provided locally. The fan indications and alarms are also Cg3g
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 9.4.4 and is, therefore, acceptable r} ding satisfactory resolution . f

f--ar~ _

ne foillowing discrepancy: '-~ -

f^ /- f

SK -DC Section 9.4. C state tha he NRC will ev uate theR1. Revise C

desig parameters for TBV system comp s and flow di ram during

plat-specificreview)trABB-CEref encing the Sy m 80+ design.

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 comitted to provide interface requirements for the
station service water pump structure ventilation system. This was identified

ABB-CE System 80+ FSER 9-119 February 1994
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i

fled as Confirmatory Item 9.4.9-1 in the DSER. Subsequently, ABB-CE stated 1

that: (1) the heat loads and design parameters are provided in Table 9.4-1; f

(2) the physical location of major c T ents is shown in Figure 1.2-8 and the |

fd
system flow diagram is provided in i r 9.4-8; (3) all' safety-related
components are designed to permit er ice inspection as stated in CESSAR-DC

Section 9.4.9.4; (4) the nuclear nnex tructure is designed to seismic j.

Category I standards; and (5) an will not affect the safety function 'of |

safety-related equipment. Therefore, Confirmatory Item 9.4.9-1 is resolved. g ;

N
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 confimatory item in Amendment V to CESSAR-DC: (
l. Revise CESSAR-DC Section 9.4.9.2.1 to state that the isolation dampers are

manually closed during a tornado warning. This is part of. FSER.Confirma-

tory Item 1.1-1.

9.4.10 Component Cooling Water Heat Exchanger Structure (s) Ventilation Q'
Systems

-

e
omponent cooling water heat exchanger structure (s)The staff review e ,

Ventilation Sys ems (CCW XSYS) in accordance with SRP Section 9.4.5 g

p ified in the CESSAR-DC Table 3.2-1, the CCWHXSYS |(NUREG-0800). As
components are located completely within seismic Category I structures, and k |

fans, dampers, and ductwork are ' protected from floods and tornado missile .b

(f damage and interaction with other non-seismic systems. The fans, dampers, k
t

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

f uclear safety class, and the quality assurance requirements of 10 CFR
Part 50, Appendix B do not apply. The system is not required to operate for !

I |the CCWS to perform its safety func @ C component co6 ling water h at
xchanger structure (s) is seismic Category I, Nuclear.Sa ty C1 ss 3, nd the'

\

/ quality assurance requirements of 10 CFR Part 50, Appendix B apply. N' 6! !

'
- Two CCWHXSVS are provided, one for each division of CCW. The two ystems are

#

physically separated and thcre is no interaction between the systems. Each
consists of a fan, associated motor operated intake and exhaust

d(vtS to n
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.

dampers, ductwork, supports and instrumentations and controls. The system

9 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

Table 3.2-3 for the CCWHXSYS.

/
Thecomponentflowdesignparam 11 be r wed and evalua Iuring'
plant spepific review for ABB-E eferencing t System 80+dpin.

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) sove grade elsvation 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 radioactivity

present is contained within the piping system, therefore, no provisions are
made to contain the release of the radioactive 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 requirements of GDC 2, 4, 17, and 60 are not applicable to this
system.

The CCWHXSVS complies with Jhe acceptance criteria of SRP Secti g jt
is, therefore, acceptable,p)nding incorporation of the following confirma of-

- iteminAmendmentVtoCESpDC:

\ 1. Revise CESSAR v Figure 9.4-10 to 'n'clude fan status. Tp s part

FSER Confirmatory Item 1.1-1. /
.

,)
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The discussion addresses how the performance of these safeoffsite power.
shutdown functions will not be compromised by spurious operations induced by a

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

(1) needed shutdown system lines will have two power
.

design features:
operated valves in series with the valves powered by'different divisions o'r

..b es Will b efi b w :r:ted
different channels within a division =d it.:
rd " diff:rrt fire a=- (2) the associated MCCs for the valves will be in

,

different fire areas; and (3) the MCC breakers associated with the valves are I

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

|isolation valves provided on each of the two vent lines of each safety
ABB-CE has also provided a Fire Hazards Assessment document |

injection tank. !
This document, among other things, includes a safe shutdown

!to the NRC.
In the document, ABB-CE has listed or discussed, asanalysis for System 80+.

appropriate, the following: (1) the criteria for achieving and maintaining j
'

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-
|tions); (2) design basis goals for safe shutdown; (3) safe shutdown perfor-

mance objectives; -(4) systems required for safe shutdown; (5) safe shutdown f
|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- f
i

Regarding preventing fire-induced high/ low pressure interface breaches,ment. |
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
7

prevent such fire-induced breaches. !
.

!

!

Based on its review of the Fire Hazards Assessment document and CESSAR-DC
9.5.1.3.6, 9'.5.1.3.7 and 9.5.1.3.8, the staff concludes that |

subsections !
associated circuit interactions due to a fire in any plant fire area will not

!O
|

9-141 February 1994 |
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4

divisions, and, with two exceptions, HVAC ducting does not penetrate
incruiv,e, !th t - A

three-hour-rated fire barriers separating divisions,
g

cn= Ai," ^~ "vi;; N d^d;". Dgswth;;, fire P r- ? r--viiminated n vm
This :i;;1if'-* aa+ -ly th- dari; f n. 5yn== L ;T'AC :y:tr c ht ;h: ; % sg

fr ldyplhat.)bus. I;f. f th: ou
k:t:1 ht h; ...d . . ! ..te...m.. vi s e sy n em 6nruuvnv.6

: %
I

One exception to the division-specific HVAC system is a single opening in 'the # qq

An air intake ductdivisional fire wall that separates'the redundant ANUS.
that supplies makeup air to the redundant control room system passes through

''Trg |
|

This arrangement, which is necessary for nuclear safetythis opening. The
reasons, enables makeup air to be drawn from either side of the facility.

The other
opening is protected with a combination fire and smoke damper. '

exception is the fuel building ventilation system.

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

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

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

:

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

The dedicated fans for smoke purge will beorigin in the event of fire.
r (3 CFM/ft*) of floordesigned to exhaust at a minimum of 945 L/ min per e

,

The normal ventilation is designed to provide an air flow of 315 L/ min |
area. ABB-CE indicated that the layout of

r (1 CFM/ftt) of floor area or more.per e
the ductwork is such that it ensures ventilation of all corners of the area as

The design as described will provide a lower pressure intomuch as practical.
the div'sion experiencing the fire that will prevent or significantly reduce

,
,

In CESSAR-DC, Amendment U,
the amount of smoke migration to other divisions. '

Section 9.5.1.8.2, AB8-CE indicated that the ventilation system will be
designed in accordance with NFPA 928, " Guide for Smoke Management Systems ini

Malls, Atriums and Large Areas." ABB-CE's proposed HV.AC design is in accor-
Therefore, DSER

dance with BTP CMEB 9.5-1 and SECY-90-016 and is acceptable. '

*

Open Item 9.5.1.2.2-2 is resolved.
.

(
February 1994
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i

ABB-CE's commitment to design the system in accordance with National f

- Fire Protection Association Standards is in accordance with BTP
|
i

CMEB 9.5-1 and is, therefore, acceptable.

The sprinkler systems in the reactor building and the wet standpipe
,

systems in the reactor and control buildings must be designed in |
2.

,.

compliance with ANSI B31.1 and analyzed to remain functional following' j

a safe-shutdown earthquake. A portion of the water-supply system, !
I

including a tank, a pump, and part of the yard supply main must be
fdesigned to these requirements also. The remainder of the water

systems must be designed to the appropriate fire-protection standards. f
|During normal operation, the seismically designed and non-seismically
|

designed systems must be separated by nonnally closed valves and a
I

check valve, so that a break in the non-seismically analyzed portion
of the system cannot impair the operation of the seismica7,1y designed

portion of the system. j
.

-

;
CESSAR-DC Section 9.5.1.7.3.C indicated that the sprirKler system

piping is seismically restrained to avoid interaction with systems, f
equipment, and components which must fpectien following a design basis |

t

seismic event. Also, Section 9.5.1,7.4 stated that " fire hose and
standpipe systems located in the Rea: tor Building and Nuclear Annex |

".'M Qini.k.%. %L_ . m&. .M. .K_ ...
n. n c

- . . _ , - -- --- % . Each connec- ,

. - - . . . - . , _ . -

tion of the standpipe system to the fire protection water distribution
system includes a. manual isolation and a back flow prevention check

'

valve which is seismically qualified."
!

!

The fire hose and standpipe systems located in the Reactor Building
i

and the nuclear annex will be designed to remain functional following
-,

;

a safe shutdown earthquake. The piping system serving such hose |

stations will be analyzed for SSE loading and will.be provided with .'
'

supports to ensure system pressure integrity. The piping and valves
-

for the portion of hose standpipe system affected by this functional
requirement will be designed, as a minimum, to satisfy ANSI B31.1.
The System 80+ design, as discussed, is in accordance with the
BTP CMEB 9.5-1 and, therefore, is acceptable.

9-147 February 1994
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1

CESSAR-DC Section 9.5.1.8.4 states that where fixed fire protection systems i

are installed, floor drains are provided, sized to collect water discharge.,
|

In areas where drains are not installed due to pressure l,oundary constraints,
|

equipment susceptible to water damage is installed on six inch elevated curbs.4

Based on the above, DSER Open Item 0.5.1.4.3-1 is resolved.r
.S .

.5
-

m
9.5.1.4.4 Smoke Controlp

) The DSER stated that ABB-CE must submit more detailed informatien on utiliza-y This was

f tion of the HVAC system for smoke removal and control during fire.
identified as DSER Open Item 9.5.1.4.4-1.

CESSAR-DC, subsection 9.5.1.8.2
.{

indicated that the ventilation systems will be designed in accordance with+-
Q NFPA 90 Sand NFPA 928," Guide for Smoke Management Systems in Halls, Atriums,
[ As discussed in Section 9.5.1.2.2 of this SER, ABB-CE'sand Large Areas."

[ response is acceptable. Therefore, DSER Open Item 9.5.1.4.4-1 is resolved.&

9.5.1.4.5 Access / Egress Routes

Section 1.4.1 of the ABB-CE System 80+ Design Fire Hazards Assessment, states
that the plant arrangement is carefully evaluated to ensure adequate means of

Additionally, in
personnel egress and fire brigade access are provided.
Section 3.2 of the Fire Hazards Assessment, ABB-CE states that it will comply

The staff accepts this as a
with the provisions of SRP Section 9.5.1.

These
comitment to provide clearly marked exit routes for each fire area.
routes will be designed to comply with applicable life safety codes and

These provisions for access and egress routes conform to thestandards.
guidelines in Section C.5.g of BTP CHEB 9.5-1 and Section III.G of Appendix R
to 10 CFR Part 50, and are acceptable.

Construction Materials and Combustible Contents9.5.1.4.6
!

ABB-CE has comitted in the System 80+ Design Fire Hazards Assessment Sec-
tion 1.4.1 to furnish appropriate fire-resistance ratings for structural
members, and noncombustible or fire-retardant interior finish materials.

i

ABB-CE also committed in SRP Section 3.2 to comply with the provisions of SRP1

Section 9.5.1.

February 1994
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CMEB 9.5-1. ABB-CE
fire barriers for areas as indicated by
connits to meet BTP CMEB 9.5-1 (and SEC -90016) for the installation

,

of fire protection features. Therefore, pen Item 9.5.1.6-4 is

resolved.

The nomal HVAC system will be utilized for smoke removal from any area5.
with .a fire, and for smoke centrol to pt event migration from an area 'with

The DSCR indicated that ABB-CE has nota fire to other fire areas.
submitted details of operation of the HVAC system operating in the smoke

Therefore, the staff is unable to complete itscontrol / smoke purge mode.
review of this mode of operation of the System 80+ design HVAC system.

.

This was identified as DSER Open Item 9.5.1.2.2-2 in the DSER.

As previously discussed in Section 9.5.1.2.2 of this SER, ABB-CE
indicated that the HVAC system will be designed to remove smoke and

i

mitigate smoke migration beyond the area of origin in the event of
The dedicated fans for smoke purge will be designed to exhaust

fire.

at a minimum of 945 L/ min per at (3 CFM/ftt) of floor area. The
nomal ventilation is designed to provide an air flow of 315 L/ min per

,

at (1 CFM/ftt) of floor area or more.

In the CESSAR-DC, Amendment U. Section 9.5.1.8.2, ABB-CE further indi-
|cated that the ventilation system will be designed in accordance with !

NFPA 928, ' Guide for Smoke Management Systems in Malls, Atriums and
|

ABB-CE's prepo>ed hVAC design is in accordance withLarge Areas."
Therefore, DSER

CMEB BTP 9.5-1 and S~CY-90-016 and is acceptable.
;

Open Item 9.5.1.2.2-2 is resolved.

ABB-CE must confim that no penetrations exist in the three-hour-rated6.
barriers separating fire areas containing redundant trains of safe-

This was identified as DSER Open Item 9.5.1.6-5 inshutdown equipment.

DSER.

In a letter dated June 11, 1993, ABB-CE indicated that with few excep-
tions, there are no openings in the three-hour-rated wall between

In cases where thereredundant equipment required for safe shutdown.

February 1994
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Compliance of the System 80+ DG auxiliary support systems with the recommenda-
!

tions of NUREG/CR-0660 is sumarized in Table 9.1.2 to this FSER. Compliance
to individual recommendations is discussed in other sections of this report

!

;

concerned with applicable DG auxiliary support systems.
,

2

|
.

Security Considerations
(

The staff considers that the DG and its support systems (fuel, cooling water,
starting air, lobe oil, exhaust, field flashing, and instrumentation and con- ,

f
trols) are vital systems; therefore, as required by 10 CFR 73.55(c), access to
all DG and vital support systems' components should require passage through

two barriers. (Locked security doors controlling access between two adjacent
vital areas are not desired, if access to each vital area is otherwise con- f

;

trolled.) The description in CESSAR-DC Sections 9.5.5, 9.5.6, 9.5.7, I

and 9.5.8 of the protected location of DG components (i.e., the DG building)
The DG building was not included as 6

did not address protection from sabotage.
a vital area in ABB-CE's response of September 28, 1989, to RAI QS00.7; also,

,

ABB-CE's response to followup RAI Q500.21 referred to the DG building as a
vital area only in the sense of radiation protection guidance of RG 1.97 and |

) Vital designation of the DG system in the sense of 10 CFR Part 73 i

NUREG-0737.-

was identified as DSER Open Item 9.5.4.1-1. Subsequently, ABB-CE revised
-

I

CESSAR-DC Sections 9.5.4, 9.5.5, 9.5.6, 9.5.7, 9.5.8 and 9.5.9 to designate
the DG's systems as vital systems. This change resolved the staff's concerns'

about designation of the DG systems and this ites is considered closed. |
9.5.4.1.2. ?

In a letter of February 28, 1992 EPRI advised AB8-CE to add Sectio E U .'."
to the CESSAR-DC stating that the diesel fuel storage structure is a seismic
Category I structure within the scope of the operating license applicant and
requiring ABB-CE to build a structure that is in the " vital protection area"

The staff inter-and that will " withstand the effects" of a sabotage event.
prets that terminology to mean that access to equipment within the diesel fuel
storage structure requires passage through both the protected area fence and

' ' '

an additional vital barrier. The proposed vital area designation is in
accordance with the NRC Review Guideline 17 criterion that seismic Category I

However, the
equipment be considered vital equipment and is acceptable.

} proposed description of the ventilation system for the diesel fuel storage

9-179
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level alarm, indicating that 60 minutes of fuel remains at full load, allows
the operator to manually open a valve on the bypass line t'o fill the day tank.

~ In the event the transfer valve remains in the open position, fuel oil would
continue to flow from the storage tanks to the day tank until the system
reached hydrostatic equilibrium. Since there is no day tank overflow line,

fuel oil would rise in the day tank vent pipe to a level that is equivalent to
level of the fuel . oil in the storage tanks but well below the top of the vent. -

<
'

All piping and components are located in seismic Category I buildings, except
for a portion of the ANSI Class 3 seismically qualified piping from the fuel
oil storage tanks to the day tank. The external surfaces of. carbon steel

M a Q underground components are coated for corrosion protection. Inf

addition to being coated, the external surfaces of, buried pipingQtan) are
protected from corrosion by an impressed-current cathodic protection system in
accordance with NACE Standard RP-01-69, or other methods deemed appropriate

based on site-specific conditions. The diesel engine and engine-mounted
components are constructed in accordance with IEEE Standard 387, "IEEE
Standard Criteria For Diesel Generator Units Applied As Standby Power Supplies

;] For Nuclear Power Generating Stations." The DGF0STS is designed and con-

structed in compliance with ANSI Standard NI95, " Fuel Oil Systems for Standby"

Diesel Generators," except in regard to the flame arresters on the storage
tanks, which are not required specifically by SRP Section 9.5.1, an overflow
line from the day tank, and excluding all references to the fuel oil transfer
pumps.

The System 80+ design utilizes two half-capacity fuel oil storage tanks per
diesel which provides the ability to operate the diesel off one tank while
isolating and filling the other tank. After filling a storage tank, a period
of not less than 24 hours is required to allcw any stirred sediment to settle
before aligning that tank to its respective diesel. The filtering and recir- .1

'

culation process is performed on a tank-by-tank basis, with the frequency of.

Accumu-operation dependent on the results of a fuel oil inspection program.
lated water in the fuel oil storage tanks will be removed by the recirculation
system through a sample connection provided on the recirculation pump dis-

i

]
-.

ABB-CE System 80+ FSER 9-181 February 1994
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COMMENTS ON FSER

The following are comments on individual FSER sections. In

addition, markups of these sections are provided.

9.2.1 Station Service Water System

1. (Refer to FSER page 9-54)
,

The SSWS sump pumps are Safety Class NNS and non-seismic.
.

See Table 3.2-1.
I

2. (Refer to FSER page 9-55)

INSERT A: (from CESSAR-DC Section 9.2.1.2.1.1)

"the highest expected operating temperature and flow, at the
normal water elevation, and assuming the traveling screens
are 50% clogged. The available NPSH exceeds the required
NPSH for worst case water elevations for all operation,
flow, and temperature conditions."

3. (Refer to FSER page 9-55)

INSERT Bt (from CESSAR-DC Section 9.2.1.2.1.1) i

"(Note: For worst case UHS water elevation, the margins
previously specified need not apply.)" >

!

9.2.2 Component Cooling Water System
|

4. (Refer to FSER page 9-59)
i

INSERT C: (from CESSAR-DC Section 9.2.2.1.1 (F))

" Containment isolation valves and containment penetration
piping are Seismic Category I and Safety Class 2."

<

5. (Refer to FSER page 9-59) |

Diesel generator engine starting air aftercoolers are non-
essential. See CESSAR-DC Section 9.2.2.2.

1
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!COMMENTS ON FSER

6. (Refer to FSER page 9-59)

INSERT D: (from CESSAR-DC Section 9.2.2.2)

"Non-essential components are supplied component. cooling
water by means of non-nuclear safety class cooling loops
with the exception of the charging pump motor coolers and
miniflow heat exchangers, the instrument air compressors,
and the diesel generator engine starting air aftercoolers
which are supplied component cooling water by means of
Safety Class 3 cooling loops."

r

7. (Refer to FSER page 9-59)

There are valves in the CCWS (i.e., CC-145 and CC-245 on the
discharge line of the charging pump miniflow heat
exchangers) that utilize instrument air but are not safety
related. It is not necessary for these valves to have

'

safety-grade operators and solenoid valves.

8. (Refer to FSER pages 9-6*. through 9-66)

Pages 9-61 through 9-66 are in the FSER twice.

9.2.5 Ultimate Heat Sink

SEE MARKUPS.

9.2.9 Chilled Water System
1

9. (Refer to FSER page 9-73)

The computer room is supplied by the NCWS.

10. (Refer to FSER page 9-76)

Air-operated butterfly valves are shown in CESSAR-DC Figure ,

1

9.2.9-1.
I
i

*

9.3.1 Compressed Air Systems

SEE MARKUPS.

2

!
I

J
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COMMENTS ON FSER

9.3.3 Equipment and Floor Drainage System

NO COMMENTS.

;

9.5.2 Communication Systems

NO COMMENTS.

9.5.3 Lighting System

11. (Refer to FSER page 9-169)

INSERT E:

"The security lighting system will be considered part of the
permanent non-safety systems and will be fed from the
Alternate AC (AAC) Source (Combustion Turbine). Selected
portions of the security lighting system essential to
maintaining adequate plant protection are powered from a
non-Class lE battery power source."

12. (Refer to FSER page 9-171)

This information is incorrect. The Class lE distribution
system does not supply at least one of the circuits
supplying the lighting fixtures for the normal lighting
system in safety related areas. The following is a brief
explanation of the normal lighting system and the emergency
lighting system:

The normal lighting system provides general
illumination throughout the plant. The circuits to the
individual lighting fixtures are staggered as much as
possible with the staggered circuits fed from separate
electrical divisions to ensure some lighting is
retained in the room in the event of a circuit failure.
The normal lighting system is considered part of the
plant permanent non-safety systems. As such, the normal
lighting system is energized as long as power from an
offsite power source or a standby non-safety source
(Combustion Turbine) is available. The CombustionTurbine is designed to start automatically within two
minutes from the onset of a LOOP event.

3
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COMMENTS ON FSER

The emergency lighting system is used to provide
acceptable levels of illumination in vital areas
throughout the plant upon loss of the normal lighting
system. Emergency lighting is accomplished by
conventional AC fixtures fed from Class lE AC power
sources and Class lE DC self contained, battery
operated lighting units. Class 1E DC self contained,
battery operated lighting units are supplied AC power
from the same power source as the normal lighting
system in the area in which they are located.

Emergency lighting in the main control room is provided
such that at least two circuits of lighting fixtures
are powered from different Class 1E divisions. The
emergency lighting system in the main control room ',
maintains minimum illumination levels in the main
control room during emergency conditions including
station blackout.

*

13. (Refer to FSER page 9-172)

INSERT G:

"the luminaries are of a proven design with long life and
low maintenance requirements, such as fluorescent, metal-
halide, and high pressure sodium lamps. Mercury vapor lamps
are not used in fuel handling areas." ,

:

14. (Refer to FSER page 9-170)

Emergency procedures and hazard analyses have not been
completed. They will be completed as COL applicant items.

!
9.5.10 Compressed Gas System

NO COMMENTS.

'|

4
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ed pro 2e ed
The SSWS pumps are located in a seismic Category I struct

The SSWS pumps, strai s, ac p pump:j a G
from floods and tornado missiles. Quality Clas , as

traveling screens are seismic Category I, Safety Class 3In addition, the SSWS 'sdarridto
is shown in CESSAR-DC Table 3.2-1.
preclude any adverse interaction with non-seismic systems in the vicinity.
Therefore, the design presented in the CESSAR-DC satisfies GDC 2 by meeting#

the guidance of RG 1.29, Position C.1, with respect to its seismic
requirements.

All ossential SSWS components are fully protected from floods, tornado-In
missiles, internal missiles, pipe breaks, pipe whip, and jet impingement.
addition, the system is designed to minimize the potential for water hammer by

The SSWS is also
providing for adequate filling and high-point vents.
installed underground or in buildings that will protect it from adverse envi-

In the event of a loss-of-offsite power (LOOP), the
ronmental conditions.
SSWS will be shut down and restarted in accordance with the diesel generator

The DG sequencing times are confimed to be commensu-(DG) load sequencing. Accordingly, the
rate with SSWS requirements regarding component cooling.

design presented in the CESSAR-DC satisfies GDC 4. [

The staff reviewed the design of the SSWS to identify shared systems and
The two divisions of the SSWS are physically and electrically

components. Although the System 80+ design
separate and share no components or systems.
can be used at either single-unit or multiple-unit sites, in CESSAR-DC Sec- |

;

tion 1.2.1.3, ABB-CE states that the independence of all safety-related
systems and their support systems will be maintained between (or among) the

In the DSER, the staff stated that should a multi-unit Iindividual plants.
site be proposed, the COL applicant would have to apply for the evaluation of
the units' compliance with the requirements of GDC 5, " Sharing of Structures,

;

I

Systems, and Components," with respect to the capability of shared structure,
system, and components (SSCs) to perform their required safety functions.
Upon further review, the staff has determined that the design described in
CESSAR-DC does not share structures, systems, or components with other nuclear
power units and, therefore, meets the requirements of GDC 5.

February 1994
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Each division can provide safety-grade shutdown cooling via both pumps for up
to 36 hours and post-loss of coolant accident (LOCA) cooling via one pump forI|[ Each of the four identical SSWS pumps (two per division) can )up to 30 days. During
provide 100 percent of the required flow for post-LOCA conditions. 3 '

If
normal operation, only one pump per division is required to be operating.
a low pump discharge signal is received, the second pump in the respective

j
The pumps are of the' vertical centrifugal ~ typedivision automatically starts.

and are installed so that they meet the minimum net positive suction head '

(NPSH)a[th simultan 'ous occur ence of U
pond dr -down, max um pond

emperatur , maximu flow thr gh the se ens and
ping to t pits, d the b

are clo ged.[The minimum available
anumpti n that t safety- ade scree
NPSH is the smaller of either 25 percentbf, or 3m (10 ft) greater than, theg

M5EgT

requiredNPSHspecifiedbythepumpvendor.hThepumpshaveatleasta 6

LD 7-percent margin in ht at the pump design point. The head versus flow curve

h is continuously rising .com the design point to shutoff.
>

Instrumentation thct monitors the SSWS flow, temperature, and system pressure,
as well as radiatbn levels within the SSWS inventory, supports automatic sys-#

tem actuation features and alarms to alert the operator to anomalous operating
-

These features ensure that the SSWS is properly removing heatconditions. In addition, these features
from the CCWS and transferring heat to the UHS.
detect pipe breaks and related system failures to minimize the resultingAs noted earlier, the
adverse consequences and to prompt mitigating actions.
design comprises two full-capacity divisions, each of which has two redundant

The system is designed to accomo-
trains to provide the necessary cooling.
date a single failure in a train and compensates for the postulated single

(1) reliance on the redundant train within the division or;failure via:
(2) the two trains of cooling provided in the other division, or both,

The staff also reviewed the design to ensure
depending on the single failure.
that isolation valves were installed and could be remotely operated to ent.ure
that the system's safety function would not be compromised by a pipe break, a

ABB-CE incorporated adequate
component failure, or a related failure.
isolation and control provisions into the design to protect the system from

Therefore, the system meets the requirements of GDC 44
postulated failures.
with respect to cooling water by providing a system to transfer heat from SSCs
important to the safety of the UHS.
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two heat exchangers, a
Each division of the CCWS includes the following:
surge tank, two component cooling water pumps, a chemical addition tank, a~

component cooling water radiation monitor, two sump pumps, a component cooling(
i

water heat exchanger structure sump pump, and related piping, valves, instru-
No cross-connection exists between the two divisions.mentation and controls.

The CCWS is cooled by the SSWS that removes heat from the tube side of the,'

To preclude leakage from the SSWS to the CCWS, the'CCWSO CCWS heat-exchangers. j

operates at a higher pressure than the SSWS. ,

i

,
-c
-

N Each CCWS division consists of an essential and non-essential cooling loop.
The essential cooling loop piping and components (e.g., heat exchangers, pumps6[eismic
and surge tanks)( CI"s, end centainment practrati:r pipin7 are
Category I and Safety Class 3.4 The essential portion of the CCWS supplies

shutdown
cooling to the following redundant safety-related components:
cooling heat exchangers, mini-flow heat exchangers, and pump motor coolers;
safety injection pump motor coolers; containment spray heat exchangers, mini-
flow heat exchangers, and pump motor coolers; component cooling water pump
motor coolers; spent fuel pool heat exchangers and pump motor coolers; motorg
driven emergency feedwater pump motor coolers; DGI jacket water coolers +nd-

The non-essential{ -engine :t:rting :f r :ftere::ler; and essential chillers.C
portion of the CCWS supplies cooling to the reactor coolant pump motor airI-
coolers, upperYlerer be:rwg oil coolers, oil coolers, seal coolers, and:nd-
high pressure coolers; letdown heat exchanger; charging pump mater cc:1:r:

o
-t

f mini Ocw he:t exch:nger; sample heat exchangers; gas stripper everhe:dh
~

:: ler, ::nden:
condenser :nd :fterce:ler; baric acid concentrator di:tillat

er,
nd- tenden:cr vcat realer; nF:": nti:]-chilled water condensers; and

instrument air compressorsand :fter:::lers.k The isolation valves separating
seismic Category I portions from the nonseismic portions are Class 2 or 3

The non ::::nti:1 leep: :re-
(i.e., Quality Group 8 or C, respectively). accptica ef (
c:' pered Of nen a" clear rafety piping :nd c mponent:, with-th:

we MSI Safety C1::: 2). In addition,
:nd penetratier pipiac (thewthe CIV:

the CCWS is designed to preclude any adverse interaction with non-seismic
Therefore, the design presented in the CESSAR-DC

systems in the vicinity.
satisfies GDC 2 with respect to its seismic requirements by virtue of meeting

i

i
,

f

| I
}
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the guidance of RG 1.29, Position C.1, with respect to safety-related portions |
of the system, and Position C.2, with respect to non-safety-related portions

,

of the system. l

All essential CCWS components are fully protected from floods, tornado-
missiles, internal missiles, pipe breaks, pipe whip, and jet impingement. ,. The
two divisions of the CCWS are physically separated and are routed so as to be
protected from adverse environmental conditions that could impair performance.
In addition, in responding to Q410.76, ABB-CE stated that the effects of high-
and medium-energy pipe breaks are considered in the design of the CCWS.

"The CCWS safety-related components are |
Specifically, the response indicates:
designed and protected such that this type of failure would not affect the
safety perfomance of the CCWS." See Section 3.5 of this SER. Accordingly,
as presented in the CESSAR-DC, the design satisfies GDC 4.

The CCWS is also designed to minimize the potential for water hammer by having
Vents

vents in all high points and drains in all low points of the system.
are located to ensure that the piping is filled with water; this reduces the

Also, valve opening and closing
chances of water hamer after pump start up. (

Similarly, the system's
times are selected to minimize water hamer effects.
mechanism for venting, the surge tanks are located at the system's high point
to facilitate venting and filling.

. ..

In the
The CCW'S receives power from the Class IE auxiliary power system.

Each of
event of an LOOP, DGs provide power to the auxiliary power system.
the two DGs is capable of supplying-100 percent of the power required for!

An LOOP wocid
operating a division of the ne'cessary safety-related equipment.
result in the shutdown of the CCWS and its subsequent restart, in accordance
with the DG's load sequencing. The sequencing logic ensures that the appro-

priate CCWS pump is loaded within approximately 10 seconds.
.

Several valves in the CCWS rely on thegmprgssed ag (instrument air) system b
In the CCWS, all valves depend nt on compressed air haveE

for operation.
In the event of a loss of thesafety-grade operators and solenoid valves.

compressed air system (e.g., during an LOOP event), the safety-related
solenoid valves are vented and the valve would fail in the prescribed fail-
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Two valves in series are provided at each safety /non-safety inter-function.
These valves automatically close on a low-low surge tank level, pre- |

face.
venting the loss of the safety portion of the system and also limiting the
water that would be released into the building as a result of a failure in the

i

The isolation times of these valves are
;

non-safety portion of the system.
adequate to preclude excessive drawdown of the surge tanks. ,

!'

T

Inventory losses that result from a failure in the non-essential portions of
Makeup |

the CCWS can be compensated for by makeup water from the surge tanks.mobp |
water is nomally provided to the surge tanks by the demineralized water
system.'However,whenthedomineralizedwater*sysEmNs unavailable, such asf

during an accident, a backup make up-water line of seismic Category I design
can be provided by installing a spool piece to connect the SSWS to the CCWS

,

!

Using the SSWS as a makeup water system provides a backup to thesurge tank. }
intact division, since in the case of a major leak in one of the CCWS divi-

;

sions, the affected division is removed from service and the redundant i

division is there to be used.
t

Leakage into or out of the CCWS is detected by level monitoring of both surge( '

Safety-related instrumenta- - |
tanks and sumps, as well as radiation monitoring.
tion on the surge tank in each division alerts the operators to high, low, and

These monitors are
low-low levels in the tank that indicate system leakage.
complemented by high-level alarms for the CCWS sumps and the CCWS heat

In addition, radiation monitors located downstream
exchanger structure sumps.
of the CCWS pumps will identify any leakage of radioactive fluids into the'

CCWS.

RCP
The CCWS cools the following reactor coolant pump (RCP) support systems:
high pressure cooler; RCP seal coolers; 4CP ha b=h; sil ceelw; RCP

These RCP support systems
motor coolers; and RCP :;;Ybt; oil cooletS.
are part of the non-essential portion of the CCWS.

Ho, wever, the supply and '
|

return headers for the RCP support systems do not isolate on an safety-
injection actuation signal (S!AS) and will be supplied with cooling uter
following a small-break.LOCA with an LOOP in accoraance with the requirements

Low- and high-flow alarms are provided for the
of 10 CFR 50.34(f)(1)(iii). These alare alert
various RCP heat exchangers which use CCWS for cooling.

.
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< ,

The motor-operated valves in the essential portions of th,e 7'

safe position. !

(CWSarepoweredfromdiesel-backedpowersourcesandwouldbeavailable|
'

(
subsequent to an LOOP.'

f

comprises two divisions that are spatially and electrically separated
This design precludes any,s' ingle,everytThe CC

and shar no components or systems. p

Each division is individually / pable of pr'o- ~
tca

from affectin both systems.
viding the r\gequisite heat removal capability to support a reactor shutdown and

!

following a design-basis accident (DBA[ In addition, thecontinued cooli |trains within each division ensuring that the failure ofdesign has redund |
nt or train will not impair thy functionality of thean individual compo

tem 80+ design can be used at either single or multiple |
CCWS. Although the S

n CESSAR-DC Section 1 2.1.3, ABB-CE states that theunit sites as described 7
related systems and' their support systems will be i

independence of all safet
maintained between (or among the individual plants. Should a multi-unit site

.

ould have/to apply for the evaluation of the
be proposed, the COL applican
units' compliance with the requirements /of GDC 5, " Sharing of Structures,

y
! W

Systems, and Components," with resp et to the capability of shared structures,
systems, and components to perfom,t

ir required safety functions. This was i

{ identifiedasCOLItem9.2.2-1in/theDSER.
Upon further review the staff has

detemined that the design described in CgSAR-DC does not share structures, |

systems,orcomponentswithot[ernuclearpowerunits. Therefore, the CCWS
|

|
meetstherequirementsofGD[5,andCOLActi Item 9.2.2-1 is resolved.

!

/
,

i

The redundant divisions also ensure that safety functions can be performed
assumingasingleactivecomponentfailurecoincide)twiththeLOOP.Within

eachdivision,ABB-CEhasdesignedcomponentredundanh(e.g.,twopumps,two'

heat exchangers),-to ensure that a single failure would not typically compro-

mise the heat removal function of a division.
i
'

valves thatredundancy is complemented by the motor-operateThis componen These
isolate an individual division or individual trains within a division.
isolation! valves protect the essential components from failures ofhhe non-\

The piping and instrumentatiet diagramsessential portions of the CCWS.
(P& ids} clearly identify the class breaks between the essent'il and no'

esse tial portions of the system and the valves that provide the isolation
(
s
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Two valves in series are provided at each safety /non-safety inter-
function.

These valves automatically close on a low-low surge tank leve17
pre-

face.
vehting the loss of the safety portion of the system and also limit.ing theh

wate5
at would be released into the building as a result of a failure in t eth /

The isolation times of these valves arenon-sA ety portion of the system.
to preclude excessive drawdown of the surge tanks.

.

adequat

sses that result from a failure in the non-essential portions ofInventory th Makeup
the CCWS can te compensated for by makeup water frof

e surge tanks.

provided to the surge tanks by the demineralized waterwater is norinal' p
However, when the demineralized water system is unavailable, such asp

during an accident, a backup make up-water li,ne of seismic Category I design
system.

can be provided by installing a spool piece /to connect the SSWS to the CCWSp
surge tank. Usingthe\SSWS as a makeup water system provides a backup to the

he case of aMajor leak in one of the CCWS divi-intact division, since i
is removed from service and the redundantsions, the affected divisio

division is there to be used.

Leakage into or out of the CCWS/i detected by level monitoring of both surge'

monitoring. Safety-related instrumenta-
tanks and sumps, as well as r,adiati alerts the operators to high, low, and \y
tion on the surge tank in each divisi

/ These monitors are
low-low levels in the tan,k that indicategystem leakage.
complemented by high-level alarms for the ECWS sumps and the CCWS heat

Inaddition,rabationmonitorslocateddownstream'

exchanger structure sumps. \ adioactive fluids into the
of the CCWS pumps win identify any leakage of

CCWS.

RCP
he following reactor coolant pump (RCP{ support systems:

The CCWS cools 7
high pressure cooler; RCP seal coolers; RCP lower bearinq oil cooler; RCP

These RCP support systems
motor coolers; and RCP upper bearing oil cooler.

Howeve the supply and
are part of the non-essential portion of the CCWS.
return headers for the RCP support systems do not isolate on agsafety
injection actuation signal (SIAS) and will be supplied with coofing water
foll,owing a small-break. LOCA with an LOOP in accordance with the requirements {i

Low- and high-flow alarms are provided for the
of 10 CFR CO.34(f)(1)(iii). These alarms alert
v,arious RCP heat exchangers which use CCWS for cooling./
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the control room of flow anomalies associated with the heat exchangers and
;

)
' ensure that timely notification of the cooling problem is provided to protect s[~'
t\eRCPpumps.

f

n the above discussion, the system meets the requireme,nts of GDC 44Based
with re\spect to cooling water by providing a system to transfer heat to the'

UHS from structures, systems, and components important to safety.

\ The
Components of the CCWS can be fully tested during nornal operation.
redundant trains \of equipment within each division,p/\ rovides flexibility in the

In addition, tests to verify proper
scheduling and conduct of inspections.
operation of individual CCWS components can be! conducted using installed

These tests! supplement the system level tests
bypass and recirculation loops. The
by verifying acceptable perfomance of each active component in the CCWS.

\ /
surveillance and testing re uirements are discussed in Chapter 16 as part of

/

the staff's review of CESSAR DC C
ter 16. Therefore, GDC 45 is met.

The seismic design and isolation qrovisions between essential and non-In f
essential portions of the CCWS [av been reviewed and found acceptable.

hat the CCWS will provide cooling to essentialaddition, the staff verified
\ (

nuclear components during[ normal, off normal, and accident conditions.
Accordingly, the CCWS mee s GDC 46.

In response to RAI Q41.111(b), ABB-CE added dual isolation valves in series
where the essential a/nd non-essential portio \ns of the system meet. 'ABB-CE

j
also identified several sections and tables of'the CESSAR-DC that needed to beHowever, ABB-CE did
revised to add r[ference to the addition of the valves.

reference to these valves (CC-122, CC-123, CC-222 and CC-223) )not provide a

in CESSAR-D
ection 9.2.2.2.2.5, " Emergency Operat on."

This was DSER Open f

By CESSAR-DC Amendment R, ABB-CE has provided theItem 9.2.2 in the DSER. \

referent of these valves in Section 9.2.2.2.2.5, "Emergenc:/ Operation." The
ds that the DSER Open Item 9.2.2-1 is resolved.staff f

The design of the CCWS. complies with GDC 45, 46, and 2 with respect to
'

\

inservice inspection and testing requirements and protection against natural
,!

/
!

The system design also meets the
phenomena for its safety-related portions.
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guidelinesofPositionsC.1andC.2ofRG1.29withrespecttoseismicjortions
' requirements for the safety related and applicable non-safety-relatedwith

Further, the system design complies with GDC 44 andof he system.
respect to cooling water requirements and protection against inte nally andpostulated
externa ly generated missiles and dynamic effects resulting fr\

Therefore, the staff concludes that the sys em design meets
pipingfai(ures.

'

the applicabl acceptance criteria of SRP Section 9.2.2.

Security Considera , ions

the CCWS is a vital system; therefore, as required by
The staff considers tha
10 CFR 73.55(c), access to\all CCWS components,/ncluding pumps, piping,
valves, heat exchangers, cont (ols, power supp)1es, and other essential com-

(Locked
ponents and auxiliaries, should require passage through two barriers.\ two adjacent vital areas are not
security doors controlling access \betwee
desired, if access to each vital ab otherwise controlled.) The descrip-

f the protected location of CCWS compo-
tion in CESSAR-DC Section 9.2.2.3 (oms \botage. Vital designation of the CCWS ,

was identified as DSER Open Ite 9.2.2-2. By CESSAR-DC Amendment L, ABB-CE hnents did not address protection
'

added the following statement o CESSAR-DC 5 ction 9.2.2.1.1:
"The CCWS is

designated as a vital syste, and, therefore, will be protected from sabotage."
By adding this statement ABB-CE has clarified that the CCWS is a vital system
and resolves this item.

1

ABB-CE proposed to add a new section to the
In a letter of February 28, 1992, CCWS heat exchanger i

.2.2.1.4) which would state that tCESSAR-DC (Section
structure is a se smic Category I structure within the scope of the COL
applicant and would require that applicant to provide a CCWS heat exchanger" withstand the
structure tha ! s in the " vital protection area" and that wi

The staff interpreted that term (nology to mean,

sabotage event.effects" of
that access to equipment within the CCWS heat exchanger structure requiresk
passage t(rough both the protected area fence and an additional v tal barrier.\

osed vital area designation is in accordance with the NRC Review/ \The pr
Guidel ne 17 criterion that seismic Category I equipment be considerq vital

However, the proposed description
equipment; that designation is acceptable.

,

of the CCWS heat exchanger structure ventilation system and its fresh air.
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intakes did not make reference to ventilation barrier guidance of RG 5.65,
" Vital Area Access Controls, Protection of Physical Security Equipment, and

f
hey and Lock Controls," and was not sufficient for the staff [o determine that

i

rotect the vitala structure designed to these requirements will adequately

barr)er. This was identified as COL Action Item 9.2.2-2.
By CESSAR-DC

Q, ABB-CE added the following statement to CESSAR-DC Sec-
.

Amend
" Ventilation barriers for the CCW Heat Exchanger Structur'e(s)tion 9.2. 1.4:

Ventilation Systems are in accordance with the guida/nce provided in Regulatory
By adding the this statement ABB-CEMas clarified the plantGuide 5.65." /

Requiring the CCW Heat Exchanger Structure Ventilation System I
.

design.
barriers to be dhsigned in accordance with th[ guidance provided in RG 5.65

resolves this item d deletes the need for a COL Action Item.

-

9.2.3 Demineralized Wa er Makeup System

The DWMS supplies filtered eminer ized water to the condensate storage
throughout the plant that require high-system (CSS) and to other sy em

quality, non-safety-related, a eup water. The system consists of a deminera-
lizer with cation, anion, and mixed-bed units, a vacuum degasifier, and a!

{ The DWMS does not perform any safety
demineralizedwaterstoragytank.
function or accident mitigation and 'ts failure would not reduce the safety o

the plant. -

---

!

The staff evaluated the design and operat anal require:nent.s of the system and
finds that it inc[udes all components and pi ing associated with the systems.
Thereviewhas[eterninedtheadequacyofthesqroposeddesigncriteriaand
design bases for the DWMS, regarding adequate supply of reactor coolant purity

j

j
water during all conditions of plant operation.

/
The desiljn of the DWMS is acceptable because it is i agreement with GDC 2

and 5 Is recomended in SRP Section 9.2.3.

9.2.4 Potable and Sanitary Water Systems
( ,

'

The Potable and Sanitary Water Systems (PSWS) consist of a Potable Water
It includes all components and piping

System and a Sanitary Drainage system.
{-
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from the filtered water source to all points of discharge to the sewageThe portions of the PSWS that are within the Reactor Bdilding,
acilities.

Nuklear Annex, Turbine Building, Radwaste Building, and Service Building are
Those portions of the PSWS that are

the scope of the Certified Design. iwith
not within these buildings are not within the scope of the Certified Des gn.

N / :

The staff:-reviewed the design requirements for potable and sanitary water'/

systems (PSWS) in accordance with SRP Section 9.2.4, " Potable and Sanitary
Water Systems."

ABB-CE states in CESSAR-DC that the PSWS serve no safety functions and anyd
malfunction of the syskems will have no adverse impact on any safety-relate/

Design provisio\ns are provided to control the release of liquidsystem. /\ rom contaminating the PSWS by pro-
effluent containing radioactive material
viding no interconnections with systems, aving the potential for containing

Additionally, where necessary, air
radioactive materials (Interface 9.2. 1).

gaps protect against the contamination of the potable water system with radio-
active effluents (Interface 9.2.4-2).

Designs meeting these requirements p

satisfy GDC 60.

In the DSER, the staff stated'that the esign of the PSWS are site dependent
' in the CESSAR-DC. Specific PSWS

and are, therefore, not described in deta
designs will be reviewed as part of site specific applications referencing\ By

This was identified as COL Action Item 9.2.4-1 in the DSER.
/

this design.
CESSAR-DC Amendments .Q and T, ABB-CE has provided additional information/

\

regardingthePSWSanbstatedthattheCOLapplicantwillprovidetheinforma-
tiononthoseportionsofthePSWSthatareoutof\ cope.ABB-CE has stated

\ Specifi--
that the PSWS shall be designed to meet the requirements of GDC 60.\

cally, there shall be no interconnections between the potable and sanitarying radioactive
water systems and systems having the potential for conta'

Additionally, the COL applicant shall ensure that the sewagekocalregula-materials.
treatment facility design complies with applicable state and\
tions. ,The CESSAR-DC has provided sufficient interface requirem nts to assure
that plant specific designs for these systems will meet the requirements of

Therefore, COL Item 9.2.4-1 is resolved,
GDC 60.

t

.
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9.2.5 Ultimate Heat Sink
(

The staff reviewed the design interface requirements for the UHS in accordance
with SRP Section 9.2.5, " Ultimate Heat Sink."

The UHS is an out-of-scope item that will be reviewed for each site-specif.ic
application. Only a general discussion of the UHS appears in the CESSAR-DC.
The UHS is the source of cooling to the SSWS which removes heat from the CCWS.

The CCWS removes heat from essential and non-essential reactor auxiliary loads

during all modes of plant operation.

The conceptual design of the UHS presented in the CESSAR-DC is a single,

passive, independent cooling water pond and includes the SSWS intake and
However, ABB-CE notes that site-specific conditions may necessi-discharge.

tate the use of two ponds to satisfy RG 1.27, " Ultimate Heat Sink for Nuclear
Power Plants." The pond has red =d=t-% pumps to maintain water
level. Water chemistry is maintained by a site-specific water treatment

The UHS willsystem, and salinity buildup in the pond is limited by blowdown.
be designed to operate for the required nominal 30 days following a postulated{ LOCA without requiring any makeup water to the source, and without requiring

any blowdown from the pond salinity control system.

The UHS shall meet seismic Category I requirements. In addition, the function

of the UHS will not be lost during or after natural phenomena, including a
safe shutdown earthquake, tornado, flood, or drought. Accordingly, the UHS

satisfies RG 1.29, Position C.1, and RG 1.27, Positions C.2 and C.3.

As presented in the CESSAR-DC, the design of the UHS indicates that there are
In addition, the

no shared systems or components, in accordance with GDC 5.
design of the UHS will ensure the continued operability of the system assuming
a single failure of a manmade structure. .

The UHS shall provide an SSWS inlet temperature that does not exceed the
maximum allowable temperature required for removing heat from the CCWS heat

This heat removal capacity
exchangers during a DBA concurrent with an LOOP.
includes heat loads anticipated from the start of the accident through the

;
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Because the TBCWS is not safety related and does not share boundaries with a
safety system, the remaining requirements (GDC 4, 44, 45, and 46) of SRPf Section 9.2.2 do not apply. Therefore, the staff concludes that the TBCWS
meets the applicable requirements of SRP Section 9.2.2

.

9.2.9 Chilled Water System

j
The staff reviewed the design of the chilled water systems (CWSs) in accor- '

dance with SRP Lection 9.2.2, " Reactor Auxiliary Cooling Water Systems."
:

.

CWSs are designed to provide and distribute a sufficient quantity of chilled
The CWS is divided intowater to air handling units (AHus) in specific areas.

an essential chilled water system (ECWS) thatthe following two subsystems:
provides safety-related heating, ventilation, and air conditioning (HVAC)
cooling loads, and a nomal chilled water system (NCWS) that provides non-
safety-related HVAC cooling loads.

9.2.9.1 Essential Chilled Water System

Each division is sized to ;
The ECWS consists of two equally sized divisions.

)
provide 100 percent of the cooling capacity required to meet system demands I

Each division is supplied electrical |
during nomal and accident conditions. j
power from independent Class IE power sources and cooling water from the |
respective CCWS th M N The ECWS provides chilled water to the safety-related
HVAC cooling loads in .the control room,62:3~E0- d, electrical rooms, g

mechanical rooms, subsphere pump rooms, and penetration room.

The ECWS is located in a flood- and tornado-missile protected seismic Cate- j

The ECWS is designed in accordance with seismic Category Igory I structure. !

The ECWS is protected from pipe breaks, pipe whip, )and Class IE requirements.
tornado missiles, jet impingement, and severe environmental conditions.
ABB-CE did not, however, indicate if the system's design considers potential

This was Open Item 9.2.9.1-1 in the DSER. By
water hammer concerns.
CESSAR-DC Amendment Q, ABB-CE has stated that the ECWS is designed to minimize

Therefore, the DSER Open
the consequences of potential water hammer.

( Item 9.2.9.1-1 is closed.

February 1994-
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Additionally, in CESSAR-DC Section 9.2.9.1(B), the reference to " safety-
related portions" of the ECWS was inconsistent with the reference to the ECWS

Neither CESSAR-DC Fig-
as a " safety-related system" in Section 9.2.9.2.
ure 9.2.9-1 nor the flow diagrams provided in response to RAI Q410.113

This was DSER Open
clarified which portions of the ECWS were safety related.
Item 9.2.9.1-2 in the DSER. By CESSAR-DC Amendment Q, ABB-CE identified ,,
safety-related components and non-safety- related components of the ECWS '|Therefore, DSER Open Item 9.2.9.1-2 is closed.
separately in Figure 9.2.9-1.

'

Based on the above discussion, the design presented in the CESSAR-DC satisfies
GDC 2, with respect to its seismic requirements, by virtue of meeting the

:

guidance of RG 1.29 Position C.1, regarding safety-related portions of the
system, and GDC 4 regarding environmental and dynamic effects.

Ir CESS?.9 DC 5:: tic 0.2.0.2. (C)g ABB-CE indicates that the ECWS and the NCWS
% As shown inareXindirectlyconnectedthroughaheatexchanger::d77

CESSAR-DC Table 3.2-1, the ECWS heat exchanger is designed to seismic Cate-
The ECWS heat exchanger is designed to allow the NCWS ,

gory I Safety Class 3.
to serve all of the ECWS during periods of normal operation without directly

,

'

Therefore, the integrity of the safety-related
connecting the water pathways.
ECWS would not be degraded by postulated failures in the NCWS.

'

The System 80+ design can be used at either single- or multiple-unit sites;
however, in CESSAR-DC Section 1.2.1.3, ABB-CE states that the independence of
all safety-related systems and their support systems will be maintained !

Should a multi-unit site bebetween (or among) the individual plants.
proposed, the COL applicant would have to apply for the evaluation of the
units' compliance with the requirements of GDC 5, " Sharing of Structures,

,

Systems, and Components,' with respect to the capability of shared structures,
This was

systems, and components to perform their required safety functions.
Upon further review, the staff has determined thatCOL Action Item 9.2.9.1-1. |

the design described in CESSAR-DC does not share structures, systems, or
Therefore, the ECWS meets the require-

components with other nuclear units.
i

ments of GDC S. .
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'

Each 100-percent-capacity ECWS division consists of a ch"hd ete? ef 4;;rr:-
fciMhti g chilled water pump,7:EpY/s n-tank, ccatr:1D

(' tisa =it, :

7vahn, intr =r.t:tica 2nd ~4pi~. Additi; =lly, ther; i; :-ECWS heat
allow / the NCWS to supply 100 percent*

exchangerandhT8$ ng mp
In

of the normal ECWS loads without directly connecting the water pathways.
CESSAR-DC Section 9.2.9.2.1(E), ABB-CE states that the h::t :=h=;:r pump *can
serve as a backupIEC"! p =p. However, the flow diagram in CESSAR-DC Fig- f#
ure 9.2.9-1 was not sufficient to show how the cross-connect valve between the!ABB-CE

b pump discharge lines would prevent backflow through the secured pump. 3This was DSER Open

f}pwasaskedtoprovideP&IDsforboththeECWSandNCWS.Item 9.2.9.1-3 in the DSER. By CESSAR-DC Amendment S, ABB-CE has provided thef:
Therefore, DSER Open

updated Figure 9.2.9-1 which shows both ECWS and NCWS.
Item 9.2.9.1-3 is closed and the ECWS system meets the requirements of GDC 44e

h r with respect to cooling water by providing a system to transfer heat from
8 g

p !+- structures, systems, and components important to safety to the UHS.
-

'

:s
k EC45 E-O

ABB-CE indicates that the @ provides access necessary to support inservice!~ 6
f: '^

inspections and functional testing of safety-related components and equipment.{'
9

satisfies GDC 45 and 46.
{ Therefore, the @ Ecus

The design of the ECW system complies with GDC 2 and 4 with respect to
protection against natural phenomena, internally and externally generated

The
missiles, and dynamic effects resulting from postulated piping failures. d

,

design also complies with GDC 5, 44, 45, and 46 with respect to shared R

systems, cooling water requirements, and inservice inspection-and testing
Therefore, the staff concludes that the system design meets the |

requirements.
applicable acceptance criteria of SRP Section 9.2.2. ;

9.2.9.2 Normal Chilled Water System
'

The normal chilled water system (NCWS) consists of two equally sized divi-,
J

|Each division is sized to provide 100 percent of the cooling capacitysions. The NCWS is a non-
required to meet system demands during normal conditions.
safety-related system. However, the containment cooling systems serviced by

The power supply to the
this system are designed to operate during an LOOP.

i

' NCWS pumps and chiller units is automatically transferred -fex=pt dur g;

February 1994
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power source when nomal power is notee:ident ::nditi n:P to the t:ndby
Each division is supplied cooling water from the respective CCWSavailable.

The NCWS provides chilled water to the non-safety-related HVACdeon trains. ::ch:nirm (CEC"), high
cooling loads in the centainment, centrel element driv re:::, conference
purge, f; 1 building, nuclear annex,*tre k rc::, ch:ng:

technic:1 ::pp rt, and radwaste building.
.

art:3
m

The NCWS system is not safety related because it is not required to ensure:F

@ (1) the integrity of the RCS pressure boundary is maintained; (2) the capabil-'

ity to achieve and maintain safe shutdown; and (3) the ability to prevent orcr
c Therefore, GDC 44,
($ mitigate offsite radiological exposures during accidents.
J 45, and 46, identified as acceptance criteria in SRP Section 9.2.2 for

-

safety-related portions of cooling water systems, are not applicable to the

| NCWS.he NCWS enters the primary containment through two penetrations:
one

-The :upply lin:
for the supply line; and the other for the return line.I

:n :: tar Operated i:cbHan valva autride th: cent:in=:nt 2nd- o
r- p actrati n h::

centsi =ert. The return line penetr tien- !

'a-check (isolation) v:lve in ide th:3- inride and ere outside the-
[

has-two-motor- per:ted i: lati n v:lves, ene
containment, :nd :n: ch::k / 17: in:id th: ::ntaina:nt. Isolation valves and

( l

3
'

piping for the primary containment penetrations are safety related and are
designed to seismic Category I Safety Class 2 and 10 CFR Part 50 (Appendix B)

o

standards.

However, the
The rest of the system is not safety related, as stated above.
non-safety-related portions of the system whose failure during a seismic event
could affect any structure, system, or component important to safety, are

::ure their integrity under scismic leadhg: re:ulting '-om_a, #designed t:
On this basis, the staff finds that the design ofsafe--shutdca carthquake-

the NCWS system meets Positions C.1 and C.2 of RG 1.29, as addressed by the
| =F

SRP Section 9.2.2 acceptance criterion with respect to the seismic require-7o
ments for the safety-related and non-safety-related portions of the system.,

, + R
3 A
R o-9

By virtue of their location in seismic Category I, flood- and tornado-missile-
:>

OS
protected structures, the safety-related portions of the system are protected

b
a fy :A. Further, all safety-related systems

against damage from natural phenomena."

d are protected against flooding that may result in the event of system failure,

4
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(including failures that could cause flooding) should not lead to the failureBy
This was Interface 9.2.10-1 in the DSER.of any safety-related structure.

CESSAR-DC amendments up to and including Amendment L, ABS-CE revised CESSAR-DC!

to state that the TBSWS is located in a building that does not contain any|
Therefore, this Interface Item 9.2.10-1 is no

safety-related components. :
longer required. .

The system will meet GDC 2 by meeting the requirements of RG 1.29, Posi-
tion C.2 for assuring that the non-safety-related portions of the systemd

withstand the effects of earthquakes without affecting adjacent safety-relate
systems.

Because the TBSWS is not safety related and does not share boundaries with a
safety system, the remaining requirements (GDC 4, 44, 45, and 46) of SRP

Therefore, the staff concludes that the TBSWS
Section 9.2.2 do not apply.
meets the applicable requirements of SRP Section 9.2.2

9.3 Process Auxiliaries
(

9.3.1 Compressed Air System 5

The staff reviewed the compressed air systemsin accordance with SRP Sec-
Conformance with the acceptance criteria formed the basis for theI

tion 9.3.1.
evaluation of the compressed air system with respect to the applicablek

GDC 1 for quality standards, GDC 2 for earthquake |
l

|regulations, specifically:
resistance, and GDC S for the capability of shared systems and components,|
important to safety, to perform required safety functions. l

In the
The staff based its review on ABB-CE's response to RAI Q410.114.This was
response, ABB-CE submitted extensive revisions to the CESSAR-DC.,ABB-CE incorporated
identified as Confimatory Item 9.3.1-1 in the DSER; The staff
these revisions in Section 9.3.1 of Amendment J to the CESSAR-DC.
finds this acceptable to resolve Confirmatory Item 9.3.1-1.

conud of
The compressed air system'egrises the instrument air, station air, and

~

s
,

The instrument air system supplies clean, oil-free,
breathing air systems.

February 1994
9-78

ABB-CE System 80+ FSER



i.
,

I

The station airdried air to all air-operated instrumentation and valves.
system supplies compressed air for air-operated tools, and miscellaneous

The breathing air system
equipment, and for various maintenance purposes.
supplies clean, oil-free, low-pressure air to various locations in the plant |

j

to protect employees against contamination while they performing certain
|

maintenance and cleaning operations.

The instrument air system consists of four parallel trains of 100-percent-
capacity air compressors of oil-free, water-cooled design; an air receiver;
and an instrument air dryer connected in series. Each compressor has an

intake filter / silencer rated to remove all particles that exceed 5 microns
Downstream of each air compressor, the instrument air flows into(0.2 mils) .

an instrument air receiver that has adequate reserve capacity to allow the
Downstream ofstandby compressors to be started following a compressor trip.

the air receivers, the instrument air passes through an instrument air dryer.
Each air-dryer is equipped with a coalescing prefilter, an air dryer assembly,
and an afterfilter capable of drying the compressed air to a dewpoint of

-40*[(- ) at line pressure and filtering the air of particulates that
Therefore, the design presented in the CESSAR-DCexceed I micron (0.04 mils).

complies with the guidance of ANSI HC 11.1-1976 (ISA 57.3) which requires a
clean, dry, oil-free air supply to safety-related components.

Instrument air lines penetrating the containment are equipped with electric-
operated isolation valves (outside the containment) and check valves (inside
the containment). The compressors are powered from non-safety-related buses,
but they can be manually aligned to the non-Class IE alternate ac (AAC) source
standby power supply during an LOOP.

The station air system consists of two oil-free,100-percent-capacity, station
air compressors, each consisting of an intercooler, aftercooler, and moisture

Downstream of the compressors, the air fl.ows to air receivers andseparators.
is then dried by one of two redundant station air dryers before it is distrib-
uted throughout the plant via station air headers.

,

!

The breathing air systeni consists of two, oil-free,100-percent-capacity

{ breathing air compressors, each consisting of an intercooler, aftercooler, and

ABB-CE System BM FSER 9-79 February 1994 i
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provisions that may be necessary to allow this capability, such as shielding
of instrument transmitters and logic cabinets from radio frequency interfer-
ence (RFI), fiber-optic cabling, and radio repeaters within buildings, and did

NRC Infomation
not provide reasons for deviating from the EPRI ALWR URD.

"As newer plants are built that use more solid state
Notice 83-83 stated:
equipment . . . more cases of RFI by portable radio transmitters are likely to~

If plant operations make the use of portable radio transmit-result . .' . .
ters near RFI-sensitive equipment either necessary or likely in an emergency,
then administrative prohibitions are not adequate and the licensee should

This t:as identified as DSER Open Item 9.5.2-3.
consider hardware fixes."

Subsequently, in Amendment J to CESSAR-DC, ABB-CE added the following state-
"The security comunications subsystem shall meet the

ment Section 13.6:
1. Each on-site security officer, watchman, or armedfollowing requirements:

response individual shall be provided with continuous comunications with an
This may be accom-

individual in each continuously manned alarm station.
plished by using multi-frequency radio or microwave transmitted two-way voice

Requiring continuous wireless comunication between securitycomunications."
officers, will ensure adequate comunication for the security organization.

On this basis, DSER
This additional information is acceptable to the staff.

Open Item 9.5.2-3 is resolved.

9.5.3 Lighting System

The normal lighting system will supply normal illumination under all plant
CESSAR-DC Table 9.5.3-1 suma-

operating, maintenance, and test conditions. The lighting fixtures
rizes typical illuminance ranges for nonnal lighting.
are designed and located so that plant personnel can maintain and replace

ABB-CE indicates that the circuits to thelights effectively and safely.
individual lighting' fixtures will be staggered as much as possible and that
separate electrical circuits will feed these staggered circuits to ensure that

The failure or
some lighting is retained in the event of a circuit failure.
unavailability of a single lighting transformer will not affect the ability of

The normal lighting system will be part of
the system to operate normally.

February 1994
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Therefore, the normal lighting
the plant's permanent non-safety system.
system will have power as long as power from an offsite power source or a

( standby non-safety source (combustion turbine generator (CTG)) is available.

ABB-CE indicated that the emergency lighting system for System 80+ design will
> te Cin: IE =d will b; p;.;;r;d by en CDL

This emergency lighting will be
These areas are determined by

located in vital areas throughout the plant.
performing hazard analyses and establishing plant emergency procedures.
ABB-CE indicates that the operator will need to gain access to several vital
areas, i.e., the main control room (MCR), the technical support center, the
operations support center, the remote shutdown _ panel room, the sample room,

ABB-CE states
the hydrogen recombiner rooms, and stairwells and passageways.
that as it completes hazard analyses and plant emergency procedures, it is
designating other areas as vital, such as the EDG rooms, the steam-driven
emergency feedwater pump rooms, and the pathways from the control room to

these rooms.
- ADD l h 5 E E' T E-Q,4 w

11 be con fdered part of t permanent -

he s urity 1 ting system

saf y system nd will be d from an interruptible wer supply c nected

{ te a non-s ety-grade b tery. Th security lighti system will emain

energiz as long as ower from offsite power ource, a sta y non-safety

sourc (CTG),or on-safety rade battery is vailable.

ABB-CE submitted information on the design of the normal, emergency, self-
contained de lighting. units and security lighting to demonstrate that the
lighting in the normal and vital plant areas as well as passageways to and '

After installation, each lighting system willfrom these areas are adequate.
be inspected, checked, and tested to verify that it is operable and provides i

I

proper coverage.

In the DSER, the staff requested ABS-CE to address the following staff

concerns and EPRI guidelines:
I
I
;

9-169
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The staff will verify that the completion of the hazard analyses and plant1.
emergency procedures are included as comitments and that appropriate
inspections, tests, and/or analyses are included as part of ITAAC to
verify implementation of their design commitments.

State what method will be used to distinguish between the normal, emer.
-

2.
gency,1and security lighting cables and circuits to ensure they are

,

physically identified and separated.

Confim that the Class IE distribution system supplies at least one of the3.
circuits supplying lighting fixtures for the normal lighting system in
safety-related areas (other than main control room) and in access routes

The other lighting circuit can be supplied from a non-to these areas.
Class IE electrical division backed-up by the CTG.

Integrate the emergency lighting system in the main control room with the4.
normal lighting system and design it so that alternate emergency lighting
fixtures are fed from separate safety divisions.

Design the emergency lighting installations that serve the main control5.
room and those other areas of the plant where safe shutdown operation may

be performed so that these installations will continue to function during

and after a DBE.

Ccnfirm which part.of the emergency lighting system will not be qualified6.

as Class IE.

The staff stated in the DSER that it would verify that the above aspects are
included in the design comitments. This was designated as DSER Open

Item 9.5.3-1.
.

In Amendment T, ABB-CE supplemented the information on lighting systems as
|
'

follows:

cr:pleted the Snard analyser end plant eme~;ency precedersad- f
ABB-CE ha: 6!
has dasignated,the following areas of the plant as vital areas; the main

Willkinc.|oded
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control room, the technical support center, the operations support center, the
remote shutdown panel room, the sample room, the hydrogen recombiner rooms,'

electrical system areas, main steam valve houses, chemistry labs, the EDG
rooms, the stairway which provides access from the control room to the remote |

I;

shutdown panel room, and other areas where operator access is required.
ABB-CE indicated that associated Class IE emergency lighting will be locat,ed

'

in vital areas of the plant. The associated Class IE emergency lighting,

system is used to provide acceptable levels of illumination throughout the
station and particularly in vital areas where emergency operations are

The associated Class ]Eperformed upon loss of the normal lighting system.
emergency lighting system provides a minimum illumination level of 10 foot- ,

Forcandles in areas of the plant where emergency operations are performed.
other areas of the plant covered by the emergency lighting system, a minimum
illumination level of 2 foot candles is provided. This addresses Item (1) and

is acceptable. The adequacy and acceptability of the System 80+ design ,

description and ITAAC are included in Chapter 14 of this report. .

!

ABB-CE indicated that the criteria for the physical identification of lighting
-

cables and circuits are consistent with the criteria for physical identifica- ,

tion and separation of Class IE and non-Class IE cables and circuits as
described in IEEE-384 and RG 1.75, which are part of CESSAR-DC, Chapter 8,

,

Electrical Power Systems. This addressed ites (2) and is acceptable.
i,

ASS CE d.dic:t:d th . th: ef reef +/ : th: i divideel lighting fix.=:: i:t

:t:-Ir:d::rech2.; d :::: ete: te ther est r:esf:+., rel:ted r
:t:;;:r:ddrecitrfMfr d'::; r:t: :!:- ::1 divi:i;a,

k p-- ble, with
,,

'

Of th: : it: f::d! e 'i;htir; er:: r: :; dfr;qh: ;

g

1 :: IE ritatien es end i: La upb,theEp.Thectherpghting
:frecit 4 re;;11:d fr-- a re m rate ::., C1::: IE elect,h..I division nd is

[ backed icatedYat albhti
'

( l

fixtures and other components of the lighting system -1pcated in normally

occupied areas or in areas containing safety equipment are supported so as to
enhance the earthquake survivability of these components and to ensure that

they do not present a personnel or equipment hazard when subjected to a
seismic loading of a DBE. This addresses item (3) and is acceptable.
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|
ABB-CE indicated that the emergency lighting system in the main control room

The emergency lighting in |

will be integrated with the normal lighting system. -

the MCR will be configured so that at least two circuits of lighting fixtures
are powered from'different Class IE divisions to ensure lighting is retained

This addresses item (4) and is acceptable
in the event of a circuit failure.
subject to incorporation into the next CESSAR-DC amendment (Amendment V). .'

!

This is part of FSER Confimatory Item 1.1-1.
I

ABB-CE indicated that the associated Class IE emergency lighting system in the

main control room will maintain minimum illumination levels in the main
,

control room during all operating and emergency conditions, including a I

The Class IE and associated Class IE emergency
station blackout (580).
lighting installations which serve the main control room and other areas of
the plant where safe shutdown operations may be performed are designed to

This addresses item (5) and isremain functional during and after a DBE.'

acceptable. iE
ABB-CE indicated that the Emergency lighting is osaposed of two systems,
(1) conventional ac fixtures fed from Class IE ac power sources which, I

excluding the fixtures, are qualified as associated Class IE circuits and, 4

(2) de self contained battery-operated lighting units which are qualified as
This addresses item (6) and is acceptable.Class IE circuits. |

ABB-CE indicated that the lighting system for the System 80+ is designed to
In accordance with

provide illumination throughout the plant and plant site.
SRP Section 9.5.3, lighting levels and illuminance r:nges for the System 80+
design comply with the Illuminating Engineering Society (IES) Lighting i

Handbooks recommended intensities. % Wste r G
-

ABB-CE indicated that incandesce
light'ng is us in the C tainment |

. .

,

and hi intensity discharg lighting ( |
B 1 din while nean escent, fl oresce !

s pro ided i the emainder the p ant and , ant site Fluorescen

luminaries are nomally used in plant stairs and stairwell * around
switchgear, motor control centers, and instrumentation racks to supplement

wJ:

) .

February 1994
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high intensity discharge (HID) luminaries.fMhi is don in orde to pro de

ial binati in areas where HI lumin les ar in the ocess
_

~
~

pa
,

s arting r re-st rting foi owing a mentar loss power.
_-

ABB-CE indicated that th: Class IE de seit centained battery-operated lighting
uniti wi" 4'le=f :t: :t:i .::y:, ::it 7::t :, ::f:r :::tr:1 :re::, :nd eth-r
de-are:: 2:r: :;:r:t:r ::ti: i: r ;uir:d. E :S C'*rr 1E i_=4+ 4ese" sign [d

Eachfor eight hours of continuous operation following loss of normal power.
I

Class IE unit will have - ' d '-- '--- ' a self-contained battery pack
\

unit containing a rechargeable battery with a minimum eight-hour capacity.
The Class IE lighting units are supplied AC power from the same power source

Theas the nonnal lighting system in the area in which they are located.
loading of these Class IE lighting units will not be greater than 80 percent
of the rated capacity with additional derating for temperature variations,
where appropriate. The bulbs will be positioned so that adequate illumination

Theis provided and is not obstructed by plant equipment and components.
Class IE units will also contain a time delay so that the lights turn off on
the resumption of werg onh ake 4hae. is cdeQ fm<, for normal
Sph$ -le resta .

ABB-CE indicated that additional non-Class IE de self-contained battery-
operated lighting units will be installed throughout the plant to provide
emergency lighting for personnel safety in accordance with the applicable
sections of tha National Electric Code and the Life Safety Code of the

National Fire Protection Association.

Based on the above, the staff concludes that the lighting system for the CE
System 80+ is in accordance with SRP Section 9.5.3 and the (IES) Lighting
Handbooks and.is acceptable. On this basis, DSER Open Item 9.5.3-1 is

resolved.

Security Considerations ,

In CESSAR-DC Section 9.5.3.1, ABB-CE stated that the security lighting system
'

will provide illumination required to myitor the-isolation zones and 4he--
,,, .&h_hT. .g_ms..gh __%_ nk,gfie4 qW.er. . ___ , . , ,, ,,, ,,, and will4 . .. . . ... .... .. .. __ ,

. . . . . . . . . . . . . . . . . . . . . . . .

I comply with the ir. tent of NUREG/CR-1327. By means of Amendment E, ABB-CE

%.

'
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. .

stated in CESSAR-DC Section 9.5.3.2.2 that the security lighting systen is
part of the permanent non-safety systems loads and is fed from an uninter-In a Decem-
ruptible power supply (UPS) connected to a non-safety battery.

response to RAI Q500.20, ABB-CE proposed to delete the referenceber 17, 1991, "The security
to an UPS and change Section 9.5.3.2.2 to read instead:
lighting system is considered part of the pemanent non-safety systems and,is
fed from the AAC source (combustion turbine), which is located in a secure

However, as described in CESSAR-DC Sec-vital area for protection."
} the AAC could take 10 minutes to start (from the onset of antion 8.3.1.1.5.1,

LDOP event), and additional time for load sequencing before security lighting
The staff concluded that the proposed change is inconsis-

would be restored.
tent with CESSAR-DC Section 9.5.3.1 and did not conform with the URD require-
ment for uninterruptible power for those portions of the security lighting
that are essential to plant protection following interruption of normal power.
Inconsistency between CESSAR-DC Section 9.5.3.1 and the changes proposed for
CESSAR-DC Section 9.5.3.2.2, and AB8-CE's reason for deviating from the URD
requirements for uninterruptible power for those portions of the security

|

lighting that are essential to plant protection, was identified as DSER Open
By CESSAR-DC Amendment J, ABB-CE stated in CESSAR-DC Sec-Item 9.5.3-2.

that the AAC is designed to start automatically within two 'tion 8.3.1.1.5.1,
As stated in CESSAR-DC Sec-

minutes from the onset of an LOOP event.
tion 9.5.3.2.2, the security lighting is part of the permanent non-safety

Selected portions of the secugy lighting
systems which is fed from the AAC. h from an
system essential to maintaining adequate plant protection are

Requiring uninterruptible power for thoseuninterruptible power supply.
portions of the security lighting that are essential to plant protection is'

This additional infomation has alsoconsistent with the URD requirements.
removed the inconsistency between CESSAR-DC Section 9.5.3.1 and the changes

The staff considers DSER Open
proposed for CESSAR-DC Section 9.5.3.2.2.

Item 9.5.3-2 resolved.

In CESSAR-DC Section 9.5.3.2.2, ABB-CE stated that the security lighting
system will provide a minimum illumination of 0.2 foot-candle at ground level.
In CESSAR-DC Table 9.5.3-1, ABB-CE lists 2 to 5 foot-candles as typical

Those illumination
illuminance ranges for normal exterior area lighting.
levels wecid give a range of ratios of typal to minimum illumination of 10:1

February 1994
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10 STEAM AND POWER CONVERSION SYSTEM

10.1 Introduction

The steam and power conversion system converts the heat energy generated by
the nuclear reactor into electric power. The heat energy produces steam in
two steam generators, capable of driving a turbine generator unit.

#

The steam and power conversion system utilizes a condensing cycle with

regenerative feedwater heating. The turbine exhaust steam is condensed in a
surface type condenser. The reference design includes a circulating water
system utilizing cooling towers. Alternate designs, as appropriate for each
site, will be discussed in each site-specific application. The condensate
from the steam is returned to the steam generators by means of the condensate

and feedwater system (CFS).

A turbine bypass system (TBS), consisting of eight turbine bypass valves and
associated piping, relieves a combined capacity of 55 percent of total full
power steam flow at 6895 kPa (1000 psia) to the ccndenser during startup,
shutdown, load shedding and transient conditions on the turbine, reactor, or

c . A iws 4A c_ ems mboth. Ep u , i w e.
o$ 1 ;f

Each steam generator has two main steam supply lines to route the steam to the %e.
turbine generator unit. Each of the four lines has a flow-measuring device,
five spring-loaded main steam code safety relief valves, a main steam f
isolation valve (MSIV), a power-operated atmospheric dump valve (ADV)ft' main

!
steam stop valve, and a control valve (located just up, stream of the high-
pressure turbine). The main steam code safety relief valves' provide ;

overpressure protection for the shell side of the steam generators and the |
'

main steam piping up to.the inlet of the main steam stop valves. The ADVs are
used (1) as a heat sink for steam generator cooldown when the MSIVs are closed
or the main condenser is not available, (2) to hold the plant at hot standby

N
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i

or to perfonn a plant cooldown during a loss-of-offsite power or station.
blackout (SBO) event, and (3) to provide for a controlled cooldown in the

;

event of a main steam line break or steam generator tube rupture.

The safety-related portions of the steam and power conversion system consist
,

!
of (1) the emergency feedwater system (EFWS), including the main feedwater !

isolation valves (MSIVs) and associated piping to the steam generators,

(2) the MSIVs, including the associated piping to the steam generators,
(3) the ADVs, (4) the main steam code safety relief valves, and (5) the steam

,

g prong.$ L F 9 r2
supply to the EFWS. 10,1 -| <

The steam and power conversion system descrip ion is located in Section 10.1.

of the CESSAR-DC. The system design and performance characteristics are
The reference heat balance

identified in Table 10.1 1 of the CESSAR-DC.
4 ain sTe% and feedwaterdiagram, based on the Lse of a cooling tower,I nd t

systemkfhw are identified in CESSAR-DC gures E 14 an) 10.1-2, I o, - |
!'

',

tive wd2 1O iQ,7 - / ,
'

-

.

Turbine Generator _10.2

The turbine generator system (TGS) converts the ene.gy in steam from the ;

The TGS includes all nonnally ;
nuclear steam supply into electrical energy.
provided components and equipment, including the turbine main steam stop and

>

fThe turbinecontrol valves, and the intercept stop and control valves.
generator consists of a double-flow, high-pressure turbine and three double-

j.

The system is fflow, low-pressure turbines driving a direct-coupled generator.
designed so that the single failure of a main stop, main control, intercept
stop, or intercept control valve does not disable the turbine overspeed trip

The TGS functions, under normal, upset, emergency, and faulted .|
function.
conditions, are monitored and controlled automatically by the turbine control
system, which includes the redundant mechanical and el'ectrical~ trip devices to

The TGS description is located in
prevent excessive overspeed of the TGS.
Section 10.2 of the CESSAR-DC. The design parameters are identified in

CESSAR-DC Tables 10.2.2-1 and 10.2 1. CESSAR-DC Figure 10.1-1 provides the

reference flow diagram. The classif ation of systems, structures, and
components is provided in CESSAR-DC Ta le 3.2-1 for the TGS.

February 1994
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INSERT 10.2 A

from the sensing circuits, from the speed control unit, or from devices detecting the state of
plant components, (3) Computing functions to separate flow reference signals for the valve set,

INSERT 10.2 B

! In addition the following tests are performed during normal operation, (1) the main stop, control,
I and intercept stop and control valve are stroked from the control room during normal operation

once every two weeks, and (2) a signal to allow the extraction line power assisted check valves
valves to partially close will be simulated from the main control room once per month.

i

|

|

|
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h
The TGS has a turbine control and overspeed protection system to control all
normal and abnormal operating conditions and to ensure that a full-load

rejection will not cause the turbine to overspeed beyond acceptable limits.

The electro-hydraulic control (EHC) system load control unit consists of two
redundant turbine speed controllers (basic controllers). The turbine speed

controllers, including the valve position controllers, use a 1-out-of-2 scheme
of redundancy. There is an automatic switchover between the controllers in
case of a disturbance on one controller. One automatic controller (load,
frequency, pressure, limiters, etc.) provides a set value to the basic'

controller which provides positioning signals to the main control valves. The

unit master interface is made via the automatic controller. The load control
unit provides (1) sensing functions to detect and generate signals
proportional to unit loading, (2) limiting functions to constrain flow

r, - __

reference signals in response to siblgor the valve seth and (4) logic
function to ensure proper permissives have been satisfied prior to changes in
mode of operation and provides switching signals to EHC system devices.

7pk l$,L A Y'

\ There are four lines of defense against overspeed during all modes of

operation including the 2 turbine speed controllers, a mechanical overspeed
trip at 110 percent of rated speed, and electronic overspeed protection in a
2-out-of-3 logic scheme at 112 percent of rated speed. If the generator load

is lost while the unit is in operation, an accelerator limiter (built into the
EHC) senses the sudden load rejection and closes the control and intercept
valves at the maximum rate. The entrained steam in the turbine casing,
between the valves and the turbine, and in the crossover and extraction piping

expands in less than 2 seconds. The expected overspeed is less than
10 percent (at full load), and the intercept valves will reopen when the
actual speed is below the set value. If the speed control on the control and

intercept valves malfunctions when generator load is lost, the turbine will
accelerate until the mechanical overspeed trip activatis to trip these valves,
including their actuators, and the turbine will coast down to zero speed. If

the turbin continues to accelerate, the electronic overspeed protection, in

-out-of ogic, actuat'es the tripping device which causes the common safetyh
system to be depressurized and all stop and control valves close very rapidly.
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The turbine overspeed protection includes redundant mec anical and electronic

overspeed protection. The mechanical overspeed protec fon device closes all

stop and control valves by depressurizing both the hydr ulic emergency system

and, via an interface relay, the common hydraulic safet system. The
mechanical overspeed trip device is set to activate at percent of rated

speed. The mechanical overspeed trip device is fed from the lube oil system
and the interface between the lube oil system and the turbine safety system is
made via a separating relay. The electronic overspeed protection uses the

three binary signals from the speed coordinating units. However, these
signals go to the 2-out-of-3 tripping device in the common safety system and
not in the EHC. The electronic overspeed protection, which is set at
112 percent of rated speed, is provided as a backup to the mechanical
overspeed trip device. Additionally, these are two redundant reverse power
relays for tripping the generator breaker to prevent overspeed after turbine
trip and to prevent overheating of the last two stages of LP turbine blades.
Each of the reverse power relays has two strategies, (1) reverse power for
more than 1 second and depressurize turbine safety system, and (2) reverse

power for more than 15 seconds. The turbine speed control system protection

devices are listed in CESSAR-DC Table 10.2.2-1. g4fg

The EHC system incorporates several provisions o provide basic turbine
control functions including automatic contr of turbine speed and

acceleration through the entire speed ran , and load and loading rate from

auxiliary to full load. The EHC syste rovides fluid for turbine controls at

4000 kPa (580 psig). The turbi is measured by three independent speed

modules including sensors and tioni devices. The EHC is a %
microprocessor based controller. The video-operated control room control

Thepanel keyboard or push button determine the increase or decrease inputs.
runbacks are determined by logic of speed control, load reference signal

exceeding a preset load limit, loss of generator status coolant, process
control system signal and partial loss of load.

To prevent excessive decrease in steam throttle pressure, a main steam
pressure limiter circuit is provided to close the controlling valve set when

'

the throttle pressure falls below a set point. The turbine and its cord-''
valves are designed to pass the rated steam flow at throttle pressures
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vacuum pump air discharge is continuously monitored for radiation to detect
steam generator primary-to-secondary tube leaks as discussed in Section 10.4.2 l

1

of this report. |

The turbine generator is located in the turbine building and is separated from
all portions of safety-related systems; no safety-related structures, systems, )
or components are located in the turbine building. Therefore, in the event of |

a failure of a high- or moderate-energy line, safety-related components will
not be affected. The turbine orientation and the design of the safety-related

structures provide protection against turbine missiles.&co^j'j

The program for inservice inspection of the main ea and valvesg
includes, at approximately 3-1/3-year intervals, during refueling or
maintenance shutdowns coinciding with the inservice inspection schedule

(required by Section XI of the American Society of Mechanical Engineers Boiler
and Pressure Ves Code (ASME B&PV Code)) fo ctor components, (1) at

% least one main eam stop valve, one main te control valve, one intercept

M sto valve g nd one intercept c alve be dismantled, and (2) visual and
j

surfaceexaminationsofthevalveseath' disks,andstemsbeconducted
tion,'(1) the main stop, control, and intercept stop and control valve are

,percisefatleastonceaweekbyclosingeachvalveandobservingbythe
)f[. valve position indicator that the indicator moves smoothly to a fully closed

,

% position, and monthly observing actual valve motion, and (2) the extraction
steam check valves are tested weekly with the turbine on line and loaded.

( 'L -

_.

gp The design of the TGS is acceptable and meets the requirements of General
l Design Criteria (GDC) 4, " Environmental and Dynamic Effects Design Bases,"

([ with respect to the protection of structures, systems, and components
L important to safety from the effects of turbine missiles. The system meets
I the requirements by providing a turbine overspeed protection system to control

g,1/| the turbine action under all operating conditions, which ensures that a full-
load turbine reject will not cause the turbine to overspeed beyond acceptable

- -
,

*
,
.
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ABB-CE has met the requirements of GDC 4 (10 CFR Part 50) with respect to the
use of materials with acceptable fracture toughness and elevated temperature

properties, adequate' design, and the requirements for preservice and inservice
ABB-CE has described its program for ensuring the integrity ofinspections.

low-pressure turbine discs by the use of suitable materials of adequate
fracture toughness, conservative design practices, and preservice and
inservice inspections. These provisions provide reasonable assurance that the

probability of failure with missile generation is low during normal operation
and transients up to design overspeed.

10.3 Main Steam Sucolv f.vstem

The main steam supply system (MSSS) transports steam from the secondary side

of the NSSS to the turbine generator; other safety-relate or non-safety-
related MSSS auxiliaries dissipate heat during cooldown, following a turbine
and/or reactor trip and during main condenser unavai - bility, isolate steam
generators, as necessary (e.g., containment isolation, post-loss-of-coolant
accident (LOCA)), and provide overpressure protection for the shell side of
steam generators and main steam piping. The safety-related portion of the
system includes a portion between the steam generators down to and including

In accordance with CESSAR-DC Table 3.2-1, the essential portionsthe MSIVs.
of the MSSS are designed to Safety Class 2, seismic Category I, and are

subject to the quality assurance requirements of 10 CFR Part 50 (Appendix B).
The system description, design parameters, and reference flow diagram are

given in CESSAR-DC Section 10.3.2, Tables 10.3-2 and 10.3.2-1, and
Figures 10.1-2 and 10.3.2-1, respectively. The classification of systems,
structures, and components is provided in CESSAR-DC Table 3.2-1 for the MSSS.

The MSSS conveys high-pressure steam generated in two steam generators through

two lines for each steam generator to a high-pressure (HP) turbine.

Extraction steam from the HP turbine heats the feedwat'er in the HP feedwater
Each line is equipped with (1) five ASME Code spring-loaded mainheaters.

steam safety valves (MSSVs) to protect against overpressurization of the shell
side of the steam generators and the main steamline piping; (2) an atmospheric
steam dump valve which is located between the safety valves and the MSIV; and

(3) an MSIV and a bypass valve to establish positive isolation against both
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4. The MSSVs and ADVs are arranged such that any condensate in the line f

between these valves and the main steam lines drain bacP to the main steam
lines. ,

5. The MSSS is designed to accomodate steam hamer dynamic 1%ds and relief
valve discharge loads resulting from the rapid closure of system valves
and safety / relief valve operation without compromising safety functions.

Also, the valves are periodically inservice tested for freedom of movement j

during plant operation in accordance with ASME Code Section XI, " Rules of |

Inservice Inspection of Nuclear Power Plant Components," Subsection IWV, ;

" Inservice Testing of Valves in Nuclear Power Plants." However, in the DSER,

the staff stated that ABB-CE had not mentioned any activity or program |

regarding personnel awareness in relation to potential occurrence of steam
hamer dynamics. ABB-CE needed to clearly state that such a program was an

activity for the COL applicant and provide guidance for developing plant f
l

operating and maintenance procedures which protect against a potential

p,N occurrence of steam himmer. This was identified as QSER Open-4t6d

'is:C W Actibn Item 10.9 12 In an amendment to the CESSAR-DC, ABB-CE stated
that the COL a licant shall provide plant operating and maintenance

procedures whic rovide'aEtT6fn;"h t.; m an op the plant personnel on the
en tal for the occurrence of the steam hamer and water entrainment, and

M the means to minimize such occurrences. On this basis, DSER Open Item 10.3-2g
is resolved.

Although the System 80+ design can be used at either single-unit or multiple-
unit sites, in CESSAR-DC Section 1.2.1.3, ABB-CE states that the independence
of all safety-related systems and their support systems will be maintained
between (or among) the individual plants. In the DSER, the staff stated that

!should a multi-unit site be proposed, the COL applicant must apply for the
paluation of the units' compliance with the requirements of GDC 5, " Sharing
of Structures, Systems, and Components," with respect to the capability of I

shared structures, systems, and components to perform their required safety |

functions. This was id'entified as C in the DSER. Upon

further review, the staff has determined that the design described in the

|
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CESSAR-DC does not share structures, systems, or components with other nuclear

power units. Therefore, the MSSS meets the requirements of GDC 5, anddree

Aabu lum _aQ2js;no-]oggar-sec4(sag
,

The MSSS is capable of providing heat sink capacity for the nuclear reacter,
pressure relief for the shell side of the steam generator and the m.in steam
lines up to the MSIVs, and supplying steam to the steam-driven safety-related

pumps necessary for safe shutdown. Therefore, ABB-CE has met the requirements

of GDC 34, " Residual Heat Removal," with respect to the system function of
transferring residual and sensible heat from the reactor system. The
modulating ADY (one for each main steamline) maintains the steam pressure
below the lowest setting of the MSSVs during emergency shutdowns or hot

standby conditions. Each of the two valves for a single steam generator is

powered from a different Class IE power source to meet the single-failure
_

criterion for a main steamline break. The ADVs G eive backuo ac power f3r h-

LurvinegNeratoran' wered from the Class IE batteries, with r
n

each valve powered from a separate channel. The ADVs can be operated manually ,

from the control room or remote shutdown panel following a safe shutdown

1 earthquakecoincidentwiththelossofoffsit(power. The ADVs can be

V manually closed and positioned. These val ()iis have both analog position and
open/close indication lights. This meets the position in Branch Technical
Position (BTP) RSB 5-1, " Design Requirements of Residual Heat Removal System,"
and in Issue 1 of NUREG-0138, " Staff Discussion of 15 Technical Issues Listed
In Attachment To November 3, 1976 Memorandum From Director, NRR to NRR Staff."

Additionally, ABB-CE, in response to RAI Q4IO.2 (June 30,1988), stated that a
safety-grade air supply will be provided to operate the ADV actuators, if the
normal air supply becomes unavailable. The back-up air supply might be a
nitrogen or Type A American National Standards Institute /American Nuclear
Society-59.3 (Al'SI/ANS) (1984), " Safety Criteria For Control Air System," air
supply. This information was not reflected in CESSAR-DC Section 10.3.2.3.
This was identified as a Confirmatory Item 10.3-1 in the DSER. In an
amendment to the CESSAR-DC, ABB-CE stated in CESSAR-DC Section 10.3.2.3.2.3

that (1) the ADVs are manually operable from the main control room or the
remote shutdown panel, and (2) diverse sources of motive and control power

(125 Vdc supply from the station batteries) to the ADVs are provided to meet
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single failure criteria. The ADVs are designed with a return spring which
causes the valve to fail closed on loss of motive power or loss of control

signal. On this basis, Confirmatory item 10.3-1 is resolved.
|

|Following a steamline break, either all steam paths downstream of the MSIVs
)

are isolated by their respective control systems following a main steam
isolation signal (MSIS), or the results of a blowdown through a non-isolated
path are shown to be acceptable. An acceptable maximum steam flow from a non-
isolated steam path is 10 percent of maximum steam rate (8.6 x 10' kg/hr

[19 x 10'1b/hr] at 6895 kPa [1000 psi] saturated steam conditions). As
stated above, non-seismic portions of the system and other systems that may
interact with +he essential portions of the MSSS are designed to seismic

Category II. Therefore, failure of non-seismic systems, structures, or
components will not preclude operation of the safety-related portions of the

MSSS.

Leakage detection for steam leakage from the system in the event of a steam-
line break is provided by the MSIS which is a part of the engineered safety
feature actuation system (ESFAS). This system actuates on steam generator

pressure and level and containment pressure (high) signals. The MSIS actuates
the MSIVs, the MSIV bypass valves, and the isolation valves between the MSIVs
and the steam generators to limit steam blowdown resulting from a steamline ,

rupture or component malfunction. The system instrumentation and controls are f
evaluated in Chapter 7 of this report. ABB-CE revised CESSAR-DC

-

/
,

Section 5.4.5.3 to include up to a 5-second closure-time espability by the .-
.-

,

MSIVs to isolate the steam generators upon receiving a signal from the ESFAS. -

$-. . . ,

j
'

f The system design confor1ns with the Commission regulations as given in GDC 2,y

y 1 ,ff 4, 5, and 34 as discussed above. Therefore, the staff concludes that the_I

h,Q(designoftheMSSSconformswiththeacceptancecriteriaofSRPSection10.3
'

'' h ?' and is, therefore, acceptable.
W CQ T ee b w tf fVwC' y

10.3.6 St eam _ Gen'eratoF Materi al s
~

_

^AW .g

The staff evaluated the ner aterials in accordance withs

SRP 10.3.6. The areas of review included selection and fabrication of
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materials, fracture toughness of Class 2 and 3 components, and ABB-CE's

approach to erosion / corrosion. The open items in the draft SER were addressed

as follows:

ABB-CE will comply with RG 1.71, " Welder Qualification for Areas of Limited
Accessibility," except for the welder performance qualifications. ABB-CE's
proposed alternative is to assign only the most skilled welders to weld those
joints with limited accessibility. These joints are also subject to the
inspections required by the applicable code. These precautions should provide

adequate assurance of the acceptability of joints welded under conditions of
limited accessibility. ABB-CE has provided an acceptable alternative to the

recommendations in RG 1.71. On this basis, 6 1s resolved.
6eo Ocrkca <: Lc.Q.I o r e 9 ,lv e d

In Amendment N, ABB-CE revised the CESSAR-DC to specify t stainles

dillnotbeusediDthemainsteam,hotreheat, condensate,mainfeedwater
piping systems, and the heater drain piping systems upstream of the drain

control g However, extraction steam piping, heater drain piping
downstream of the drain control valves, and other piping exposed to wet steam

or flashing liquid flow will be chromium-molybdenum alloy steel, stainless
steel, or equivalent. Stainless steel will be used as tubing in various heat
exchangers and as cladding of tubesheets in low chloride environments with
alloy content increasing with increasing chloride levels. For chloride levels
above 800 ppm, high concentrations of dissolved solids (above 1000 ppm), or
water contaminated by sewage discharges, titanium tubing will be used. These
material selections have been used in numerous plants for twenty or more years
and there have been no failures under the stated environments. Accordingly,
ABB-CE has provided adequate assurance 'of the safety and structural integrity
of these systems for the 60 year life of the plant. On this basis, 6
16

In Amendment N, ABB-CE revised the CESSAR-DC and ideniif fied specific materials

forthesteamandfeedwatersystemU.

nese and ch'romium-molybdenum steels are to be used for the main

steam and main feedwater systems. These specific grades are as follows:
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!
'

Main Steam
:

ASME Class 2 Portion SA 672 Gr. C70, C1. 22 (>24" NPS) j

SA 106 Gr. B or C (>24" NPS) ;

.

B31.1 Portion A 672 Gr. C70, C1. 22 (>24" NPS)

A 106 Gr. B or C (524" NPS) f

:

Main Feedwater

ASME Class 2 Portion SA 106 Gr. B or C (s24" NPS)

B31.1 Portion A 672 Gr. C70, C1. 22 or (>24" NPS) ;
.

/
. ~4.N A 106 Gr. Cg

sas . n.-
A 106 Gr. B or C (524" NPS)q

,

'

In Amendment U to the CESSAR-DC, ABB-CE addressed the issue of erosion

degradation of piping systems. For carbon steel piping systems, the follow-
;

ing methods to minimize erosion / corrosion are described in CESSAR-DC,
t

Section 3.6.3.1.2.1:
4

1. The bulk velocity is limited to prevent excessive erosion of the pipe
wall. The following velocity guidelines are used for carbon steel piping:

'

Recommended Bulk Velocity Guidelines

Service Velocity !
,.

Steam Piping 45.7 m/sec (150 ft/sec)
:

Water 4.6 m/sec (15 ft/sec)
:

.

Recirculation Lines'(Infrequent Use) 6.1 - 7.6 m/sec (20 - 25 ft/sec)

;

i
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2. Piping design and routing will be utilized to lower susceptibility of the
piping to pipe wall thinning.

ABB-CE proposed that engineering evaluations would be performed on a case-by-
case basis utilizing industry accepted methods, such as the Electric Power

Research Institute's (EPRIs) CHECKMATE. It was also noted that the feedwater
and condensate system will be designed to avoid erosion damage.

ABB-CE's design and layout of piping systems considers the effect on the
piping material from fluid velocity, bend location, and the location of flash
points. The staff believes ABB-CE has demonstrated an appreciation of water
characteristics, piping configuration, and materials selection, and that these
factors will mitigate erosion / corrosion of piping systems. On this basis,

M W is resolved.

ABB-CE also provided, in Amendment N, a corrosion allowance value ' :

60-year plant design life and its technical basis for the detennii. of'
,

that value.

Carbon steel is to be used for the main steam and main feedwater systems with

a minimuni corrosion allowance of 2.5 mm (.1 in.). This corrosion allowance is

Y f greater than that used in the design of most current plants and should account
W ,y for the 60-year design life of a System 80+ plant. For piping sections which

\ U are more susceptible to erosion / corrosion degradation, chromium-molybdenum or

e stainless steel are used per CESSAR-DC, Section 10.3.6.2.G.5. On this basis,

DSER Open item 10.3-6 is resolved.
-- .

ABB-CE specified that corrosion / erosion-resistant materials be used in piping ,

susceptible to corrosion /e_rosion. _ _

j
'

_.
._

iheprimarymethodofcorrosion/N6sil5n~mitigationispreventioninthedesih
~ '

"
ge. These designjeatures include:

...

Fluid velocity limits (CESSAR-DC, Sections 10.3.2.3.1.D and 10.4.7.2.5.K)*

a J - w 'g 3 ,)- g

e
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Chrome-molybdenum or stainless steel are used in highly susceptible piping

'

' = ,

s stems with flashing or two-phase flow (CESSAR-DC, Section 10.3.6.2.G.5)' s

h -- _ yM
The inspection programs described in the CESSAR-DC, Section 10.3.4 will
provide further assurance that susceptible piping will not be excessively
degraded by corrosion / erosion before it is detected. ABB-CE's inspection-
programs rely on the EPRI NP-3944, " Erosion / corrosion in Nuclear Plant Steam
Piping: Causes and Inspection Guidelines," for guidance, which has been
accepted by the staff. :naGw - -l ued .1

The design of System 80+ components will also address the potential influence
L of environmental effects on the fatigue life of materials over the 60 year

design life. Recent fatigue test data indicate that the effects of the
environment could significantly reduce the fatigue resistance of materials

.
-

. (Refs. I through 3). The specific concerns relate to the reactor water and
temperature environment and its synergistic interactions with the strain rate.

The issue of environmental effects on fatigue is currently under consideration
by a special steering comittee for cyclic life and environmental effects in
nuclear applications of the pressure vessel research council (PVRC). These
activities were initiated based on requests from the ASME B&PV code comittee

and the board on nuclear codes and standards (BNCS). The charter of the PVRC
steering comittee is to provide guidance and direction related to determining
the effects of light-water reactor service environments on the cyclic life
properties of applicable materials. The steering comittee is also evaluating
application methodologies that include these effects in the fatigue analysis

j process.

I

Preliminary recomendations were provided to the BNCS in September 1992. The

initial findings reported to BNCS were that the current fatigue (S/N) curves
should be appropriate for PWR environments. Since the BNCS is not in complete i

l

agreement with the Steering Comittee's position, this issue has not been j
resolved. ABB-CE will continue to monitor the industry activities related to
fatigue curves and future fatigue analysis methodology.
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System 80+ components will be designed to ASME B&PV Code rules. If the
influence of environmental effects has not been incorporated into the Code
rules at the time of the design, the potential effects will be addressed based
on the technical understanding of the materials data and anticipated operating

conditions. The comitment to account for the effects of the environment in
the fatigue analyses, based on ASME Code requirtments, has been added to the
CESSAR-DC, Section 10.3.6.2 by Amendment N. On this basis, D M

'u

During the development of the draft SER, the staff raised the issue that
carbon steel materials may be susceptible to the mechanism of dynamic strain

aging (DSA), which reduces the material fracture properties (Ref. 4). The NRC
staff held several discussions with ABB-CE on this issue. ABB-CE, in its

I January 20, 1993 submittal, noted that industry studies are in progress to
investigate the susceptibility of materials to DSA and the extent to which the
fracture toughness properties are affected. The materials used in nuclear

( power plant engineered safety systems (carbon and alloy steels, stainless
steels and nickel base alloys) have adequate fracture toughness, either as an

3

inherent property of the material (austenitic stainless steels, and nickely
alloys) or by ASME Code required Charpy v-notch testing of carbon and low-
alloy steels. These materials have been extensively used in existing nuclear
power plants and have perfomed successfully without failure. The staff
concludes that these materials, by meeting the ASME Code requirements, will

have an acceptable level of fracture toughness to account for DSA. On this

basis, is resolved. |
|

No copper alloys are used for components that are in contact with feedwater,
steam, or condensate.

Oxygen-induced corrosion is minimized by using corrosion-resistant materials
for the steam reheaters, feedwater heaters, and the co'ndenser.

Main steam piping, hot reheat piping, condensate piping, feedwater piping, and J

hester drain piping upstream of the drain control valves are carbon steel.
~~

1
~ . - - - - -

or
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Extraction steam piping, heater drain piping downstream of the drain control
valves, and other piping exposed to wet steam or flashing liquid flow are

- ybdenumobtainlesssteel.
'

-

The staff concludes that the main steam and feedwater system materials are
acceptable and meet the relevant requirements of 10 CFR Part 50, 150.55a,

j

GDC 1, " Quality Standards and Records," and 35, " Emergency Core Cooling," and

Appendix B " Quality Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants," to 10 CFR Part 50. This conclusion is based on the

following:

1. ABB-CE has selected materials for Class 2 and 3 components of the steam
and feedwater systems that satisfy Appendix I of Section 111 of the ASME
B&PV, and meet the requirements of Parts A, B, and C of Section II of the
Code. ABB-CE, i W h Luf.Iit.U 35AR- W l a met the

( recomendations addhdIMrdMaterials Code Case Acceptability ASME
Section III, Division I," which describes acceptable code cases that may
be used in conjunction with this industry standard.

2. The ASME Code imposes fracture toughness requirements for ferritic steel
materials in Class 2 and 3 systems. The fracture toughness tests,

chemical composition, and mechanical properties required by the Code
'

provide reasonable assurance that ferritic materials will have adequate
safety margins against the possibility of nonductile behavior or rapidly
propagating failure.

3. ABB-CE has met the requirements of RG 1.71 by meeting the regulatory

positions or providing and meeting an alternative to the regulatory
positions in RG 1.71 that the staff has reviewed and found acceptable.
The onsite cleaning and cleanliness controls during fabrication satisfy
the position given in RG 1.37, " Quality Assurance itequirements for
Cleaning of Fluid Systems and Associated Components of Water-Cooled
Nuclear Power Plants," and the requirements of ANSI Standard N
45.2.1-1973, " Cleaning of Fluid Systems and Associated Components During

'

Construction Phase of Nuclear Power Plants." !
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evacuation system (MCES). Heat is removed from the MC by the condenser

circulating water system (CCWS). The MC system includes all components and ;

!

equipment from the turbine exhaust to the connections and interfaces with the
|

main condensate and other systems.

In the DSER, the staff stated that ABB-CE had not submitted system drawing (s)
iThis wasand a component design parameters table in CESSAR-DC Section 10.4.1.

n the DSER. In an amendment to the
identified,g

CES5AR-DC, ABB-CE provided a system description, representative design

parameters and a reference flow diagram in CESSAR-DC Section 10.4.1,
Table 10.4.1-1 and Figure 10.4.1-1 respectively. The classification of
systems, structures,and components is provided in CESSAR-DC Table 3.2-1 by
identifying the MC as non-nuclear safety (NNS) and non-seismic category, and
indicating that the quality assurance requirements of 10 CFR Part 50, '

Appendix B, are not applicable. On this basis, UF ?" " L ., .1- 1 T s

resolved.

In the event of a load rejection, the MC condenses up to 55 percent of the
full-load main steam flow bypassed directly to the condenser by the TBS

If thewithout tripping the reactor (refer to Section 10.4.4 of this report).
MC is unavailable during a normal plant shutdown, a sudden load rejection, or
a turbine trip, the spring-loaded safety valves can discharge full main steam

The MC removesj flow to the atmosphere to protect the MSSS from overpressure.

, M non-condensible gases from the condensing steam through the MCES (refer to.-

>[3 Section 10.4.2 of this report). The design also deaerates any drains that-

enter the condenser. Condenser tube material is Type 304L stainless steel

tubing or equivalent for chloride levels below 200 ppm and 316L stainless
steel tubing or equivalent for chloride levels up to 500 ppm, 904L stainless
steel or AL-6X, or equivalent for chloride levels between 500-800 ppm, and
titanium tubing or equivalent for greater than 1000 ppm of dissolved solids or
chloride levels above 800 ppm.

The main condenser is initially tested in accor ance with the heat exchanger

institute standards for steam surface condens rs
The condenser shells, hot /

wells, and waterboxes have access openingG),a riodic visual inspections

and preventive maintenance are conducted followilig normal industrial practice.

ABB-CE System 80+ FSER 10-25 February 1994 |
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Although the design has radioactivity monitors in the systemf to detect leakage
into and out of the MC during normal operation andjhutdowgthe maiT
condenser has no radioactive contaminants inventory. Radioactive contaminants

can only be obtained through primary to secondary system leakage due to steam

generator tube leaks. ghe steam generator blowdown system (SGBS) /
continuously samples the radioactivity of the steam generator blowdown (refer
to Section 10.4.8 of this report and CESSAR-DC Table 9.3.2-1, which gives

Since the radioactivity
process sampling requirements for normal operation).
is continuously monitored to detect leakage into and out of ine condenser at
the vacuum pumps discharge, 10 CFR Part 50 (Appendix A, GDC 60, " Control of
Releases of Radioactive Materials to the Environment") is met with respect to
failures in the design of the system which could result in excessive releases
of radioactivity to the environment. The vacuum pump discharge is
continuously monitored for radiation in order to detect steam generator

Theprimary-to-secondary tube leaks (refer to Section 10.4.2 of this report).
radiological monitoring capabilities are discussed in the Section 11.5 of this
report. Also, the main condenser is non-safety-related, serves no safety
function, and is not required for any safety shutdown. Flooding due to a

failure in the MC (loss of water box or circulating water piping) is limited
to the turbine building. High-level alarms in the turbine building sump alert

Theoperators in the event of leaks large enough to flood the building.ex
', operator can isolate leakage paths and limit flooding. Additionally, no

,

Yy safety-related structure, systems, or components are located in the turbine

O'' c puilding. (Early leik~d'eTection is also provided in the MC syste)
fer to

on 3.4.1 of this report for a discussion of floodinfh
-

ec '

{g ? fw s-
. /

V The'MC design conforms with the Comission regulations as given in GDC 60 as
related to the failures in the design of the system which do not result in

\
# V excessive releases of radioactivity to the environment and do not cause

4 unacceptable condensate quality, or flooding of areas housing safety-relatedA

h equipment, as discussed above. Therefore, the staff c'oncludes that the design
.of the main condenser confonns with the acceptance criteria of SRP

h Sec11on_1Q.4.1 and is, therefore, acceptable.
'

d p d \ .bh, . \
*

\'

,

|
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10.4.2 Main Condenser Evacuation System

The MCES is a non-safety system, located in the turbine building. The MCES

removes air and other noncondensible gases from the condenser and maintains

adequate condenser vacuum for proper turbine operation during startup and
nomal operation. The MCES includes equipment and instrumentation to {
establish and maintain condenser vacuum and to prevent an uncontrolled release
of radioactive material to the environment. The major components of the MCES
are the vacuum pumps that are used to create a vacuum on the MC. The system

equipment is NNS, non-seismic category, and not subject to the quality
assurance requirements of 10 CFR Part 50, Appendix B.

In the DSER, the staff stated that ABB-CE had not provided sufficient details
(such as a detailed system description, a flow diagram, a piping and
instrument diagram, and a tabulation of the design parameters of the system
components) for the staff to complete its review. ABB-CE gave little system
information for the MCES; missing information included such items as the
number of vacuum pumps and the manner in which the system is operated. The
lack of the above system infomation was identified 6 j

10_4Jg,Ytam

In an amendment to the CESSAR-DC, ABS-CE provided a system description and a

reference flow diagram in CESSAR-DC Section 10.4.2 and Figure 10.4.2-1

respectively, and classification of systems, structures, and components in
CESSAR-DC Table 3.2-1 for the MC. The four packaged / skid mounted vacuum pumps

y w ,ingThe hogg(one spare) are used for hogging and holding modes of operations
mode reduces the MC pressure to 13 to 25 mm (5 to 10 in.) of Hg". Thei g t_e)
"nd t holding mode reduces MC pressure to its operating value. Each vacuum |

pump is sized for 34 m / min [1200 standard cubic feet per minute (scfm)) for3

hogging and 1.4 m / min (50 scfm) for holding modes in accordance with heat3

exchanger institute standards for the surface condense'rs. On this basis, DSER
gdiYresolved. Sf5' p s'

b dfi ; t.y 4 cv O''5"~N j'

q Y,in ameadments to CESSAR-DC Section 10.4.2, ABB-CE stated that there was no

direct connection between the main vacuum system and the reactor coolant

system. Therefore, the normal function of one did not directly affect the
c~ _ _ _ . . _

w V4A NW c
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other. The steam jet air ejectors (SJAEs)' discharge was continuously
monitored for radiation to detect steam generator primary-to-secondary tube
leaks. However, the provisions for monitoring the discharge of the vacuum
pumps might not discussed since these pumps might be used at different times
than the SJAEs and may have a different discharge path. From the information
in CESSAR-DC Section 10.4.2, the vacuum pump discharge path and/or the

monitoring capabilities associated with this path were not identified. This
was identified as DSER Open Item 10.4.2-2 in the DSER. In an amendment to the
CESSAR-DC, AB3-CE provided a system description and a reference flow diagram
in CESSAR-DC Section 10.4.2 and Figure 10.4.2-1 respectively, that shows that
vacuum pumps, not SJAEs, are used for system hogging and holding operations.
The vacuum pump discharge is continuously monitored and routed to a unit vent
in the nuclear annex. The radiological monitoring capabilities are discussed
in the Section 11.5 of this report. On this basis,

resolved.

The requirement of Commission regulation (1) GDC 60 as it relates to the McES
design for the control of releases of radioactive materials to the
environment, and (2) GDC 64, " Monitoring Radioactivity Releases," as it
relates to the MCES design for the monitoring of releases of radioactive
materials to the environment, are considered met if the regulatory positions
contained in the following RGs and industrial standard are conformed to:

(1) RG 1.26, " Initial Test Programs for Water-Cooled Nuclear Power Plants,"
as it relates to the quality group classification for the MCES that may
contain radioactive materials, but are not part of the reactor coolant
pressure boundary and are not important to safety.

(2) RGs 1.33, " Quality Assurance Program Requirements (Operation)," and
1.123, " Quality Assurance Requirements for Control of Procedurement of

Items and Services for Nuclear Power Plants," as'they relate to the
quality assurance programs for the MCES components that may contain

. radioactive materials. ~
.

.

'
.

1
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(3) " Standards for Steam Surface Condensers," as it relates to the MCES |

components that may contain radioactive materials.

In the DSER, the staff stated that ABB-CE had not demonstrated such
conformance to the regulatory positions for the staff to conclude that the
system is acceptable. This was identified as eSTA 4 m u m w .m Y Y"in the
DSER. In an amendment to the CESSAR-DC, ABB-CE stated in CESSAR-DC

Section 10.4.2.1 that the system conforms with the guidance of RGs 1.26 and

1.28, and the hydraulic institute standards for steam surface condensers to
satisfy the requirements of GDC 60 and 64. As identified in CESSAR-DC
Table 1.8-1, RG 1.33 is not applicable and RG 1.28 is applied instead of
RG 1.I23 to MCES. On this basis, 85fA:Spenites:10:sssentW27515TTUB.

The MCES is in compliance with the requirements of GDC 60 and 64 with respect
to the control and monitoring of releases of radioactive materials to the

|environment by providing a controlled and monitored MCES. The system meets
!the acceptance criteria of SRP Section 10.4.2 and is, therefore, acceptable.

'

$
4 .W'd \

10.4.3 Turbine Gland Sealing System .gc+P OC {l
W N

quip , ment and instrumentsThe turbine gland seali system (TGSS) i udes the

that are a source of/ sealing steam to t annul space where the turbine and

large steam valve hafts penetrate tF ir car ngs. The system prevents steami

dhrough the turbine shaft glands andfrom leaking out and air from lea g'
o

steam v'lve ste he TGSS provides a continuous supply ofthrough variou a .

" clean" steam /from the maian uxiliary steam systems to the main turbine '

shaft seal ; control valves, top valves, 'and% pass valves.
This sealing steam is provided by the auxiliary steam system during cold
startup or emergencies. Once the steam generators are brought up to full
pressure, the sealing steam ource is switched from the auxiliary steam source
to the main steam source an the high-pressure' packings leakage source

as the turbine is brought up to load during normal operation. Excess steam is

discharged to the MC. The sealing steam keeps air from leaking into the steam
cycle and potentially radioactive steam from leaking out of the steam cycle
into the turbine building. The system returns the air-steam mixture to the

turbine gland steam packing ahaustor/ condenser. The gland steam condenser,
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acceptable. This was identified as D99DUpt9PumF10'i4*MPtWBSER. In

an amendment to the CESSAR-DC, ABB-CE stated in CESSAR-DC Section 10.4.3.1

that the system conforms with the guidance of RGs 1.26 and 1.28 to satisfy the
requirements of GDC 60 and 64. As identified in CESSAR-DC Table 1.8-1,
RG 1.33 is not applicable and RG 1.28 is applied instead of RG 1.123 to TGSS.
On this basis, OSER Qasw3tmo:te;EB3EEEMMM9Ed.

The turbine gland seal system meets the requirements of GDC 60 and 64 with
respect to the control and monitoring of releases of radioactive materials to
the environment by providing a controlled and monitored TGSS. The system

meets the acceptance criteria of SRP Section 10.4.3 and is, therefore,

acceptable.

10.4.4 Turbine Bypass System

The TBS bypasses up to 55 percent of the total full-power main steam flow at
normal full-power steam generator pressure 6895 kPa (1000 psia). The TBS is a

non-safety system and is located in the turbine building. J M 8)C .' ,

.{, \ \ L A$n.9- a nu ." }~| '
In conjunction with the reactor power cutback system, the bypass apacity is

intended to allow for afload rejection of any magnitude without tr'pping the
-

reactor or lifting primary or secondary safety valves. The TBS al a controls

NSSS thermal conditions when reactor power exceeds turbine power oMprevenf

the opening of safety valves following a unit trip. The TBS can maintain the

g NSSS in zero power conditions. In response to

[ , ' ", (dated June 30,1988), ABB-CE stated that the system bypass capacity is
consistent with reactor t,ransient analysis (55-percent capacity input). The''

.

ressurkcon'tN during the loss of one out of three feedwater
pumps and transmits a control element assembly aut,omatic motion inhibit signal
when the turbine power and reactor power fall below selected thresholds. It

also provides for manual control of reactor coolant system temperature during
a NSSS heatup or cooldown. The system is intended to enable operation of the

.
.

y turbine bypass valve in a manner that minimizes valve wear, maintains valve

contrk,@IJimi s the' flow imbalance between condenser sections to the flow
I

capacity of one valve when all turbine bypass valves and condenser shells are
ftalso[providesaredundantmeansofavoidingtheexcessiveavailable

$<bp Jh Is o pteud nk 4b
ABB-CE System 80+ FSER /" V -3 February 1994

~ r.c.9 G .o % .4 -l %3



release of steam as the result of operator error or a single-component
failure. The TBS provides a condenser interlock that blocks turbine bypass
flow when unit condenser pressure exceeds the preset limit. The system is not

required for the safe shutdown of the reactor and does not perform a safety
function. The system description, system design and perfonnance
characteristics, and flow diagrams are provided in CESSAR-DC Section 10.4'.4,
Table 10.1-1, and Figures 10.1-2 and 10.3.2-1 respectively. The classifica-

tion of systems, structures, and components are provided in CESSAR-DC

Table 3.2-1 for the TBS. [,

000

The TBS takes steam from the main steam header upstream of the turbine,stop y

valves and discharges it directly to the MC, bypassing the turbine generator.
The system comprises all components and piping from the branch connection at
the main steam system to the MC. The system consists of eight air-operated
turbine bypass valves located in groups of four on the two steamlines, and
associated piping and instrumentation. Normally, these valves are controlled
by the steam bypass control system (SBCS) (refer to Section 7.7.1 of this
report) but can also be controlled remotely or manually (local manual opera-
tion). The maximum capacity for a turbine bypass valve is approximately
10 percent of full steam flow at 6895 kPa (1000 psia). The turbine bypass
valves fail closed to prevent uncontrolled bypass of steam to the condenser.
The system valves modulate fully-open or fully-closed in a minimum of
15 seconds and a maximum of 20 seconds while in the automatic operation mode

and are designed to open in less than 1 second and close in 5 seconds in
response to SBCS signals. The system can control steam flow as low as
approximately 3.3 percent of total full-power steam flow during hot standby to
permit pre-core hot function testing. The bypass control system is addressed
in Section 7.7.1 of this SER.

Should the bypass valves fail to open, the secondary side ASME Code safety
valves provide ultimate steam generator overpressure protection an mMn
steamline overpressure protection. Should the condense ultimate heat sink

not be availa ; nvimi operauorn, an interlock will prevent opening,
or if opened, will close the system valves and, thus, operation of the system

has no adverse effects on the The total system valve capacity
.

(55 percent of total full-power deam flow at 6895 kPa (1000 psia), in

h a cbc% (ONo |r
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On this basis, the staff concludes that the system design meets the
requirements of GDC 4 and 34, and that the TBS conforms with the applicable
criteria of SRP Section 10.4.4 and can perform its intended function. The

system design is, therefore, acceptable.
-

_

/a 10.4.5 Condenser Circulating Water System .

fY
Although the majority of the CCWS is a non-safety and an out-of-scope system

provided by the COL applicant referencing the System 80+ certified design, the
parts of the system that are located in the turbine building are within the
certified design scope. The referenced CCWS provides cooling water for the
turbine condensers and rejects heat to the environment via the normal heat

sink. (A cooling tower is one of the means of rejecting heat for the
te-specific considerations may allow for alternative means

referenceplaq[t.N b-2[$ . t; W ulti-9= ha>Lenkt) The CCWS comprises allh

components and equipment necessary for supplying the MC with a continuous
'

supply of cooling water. The system description, representative design
parameters and reference flow diagram are provided in CESSAR-DC -

'

Sec ion.10.4.5._hble 10.4.5-1 and Figure Ipaespettively. | The actual N
/ esign and operating parameters will be evaluated on a site specific bas I,

/ the COL applicant referencing the System 80+ certified design. The
classification of sysGiss, striicTures, and compotents4 vided in CESSAR-DC

Table 3.2-1 by identifying the CCWS as NNS and non-seismic category, and the

quality assurance requirements of 10 CFR Part 50 (Appendix B) are not
applicable. The system is located partly in the yard and partly in the
turbine building, and these locations are non-seismic category areas. The
CCWS is not required to perform any safety function.

ABB-CE has provided interface requirements (irs) in CESSAR-DC
Section 10.4.5.1.2 to ensure adequacy with the System 80+ certified design.

The system design minimizes the potential for water hammer by providing
adequate filling and high point venting, and valve opening / closing times are
selected to minimize water hammer effects. The reference design of CCWS is

.
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tubes and impurities that could enter the system through a condenser circulat-
ing water tube leak. The CCS is not required to perform any safety-related

'l.function, but is important in maintaining the secondary coolant quality.
* %dcN@% pi \ c e '*W

The system utilizes side-stream, full-condensate-flow polishers consisting A
deep bed, mixed resin ion exchangers. The system is sized to maintain water
chemistry within specified limits during continuous plant operation, assuming
a condenser leak of 0.00006 L/s (0.001 gpm) and 0.006 L/s (0.1 gpm) during an

orderly plant shutdown not to exceed 8 hours. Ion exchange resin regeneration

or replacement provision is provided in the system. The demineralizer outlet
lines have individual flow-regulating valves. The design permits full-flow
recirculation and return to condenser hotwell deaerating sections for cleanup
and verification of resin bed performance after resin replacement.

After reviewing the ABB-CE's proposed design criteria and design bases for the
CCS and the requirements for operation of the system, the staff concludes that
the design of the CCS and supporting systems is acceptable and meets the
primary boundary integrity requirements of GDC 14, " Reactor Coolant Pressure
Boundary." This conclusion is based on ABB-CE having met the requirements of
GDC 14 as it relates to maintaining acceptable chemistry control for secondary
coolant during nonnal operation and anticipated operational occurrences by
reducing corrosion of steam generator tubes and materials, thereby reducing
the likelihood and magnitude of reactor piping failures and of primary-to-
secondary coolant leakage. ABB-CE's design of the CCS meets the requirements

of BTP MTEB 5-3, " Monitoring of Secondary Side Water in PWR Steam Generators."

10.4.7 Condensate And Feedwater Systems

The CFS return condensate from the condenser hotwells to the steam generators.

The condensate system is located in the turbine building, and the feedwater
system is located in the turbine building, above the y'ard, in the nuclear

,

4 annex, in the MSVHs and in the containment. The systems include all
E components and equipment from the condenser outlet to the connection with they

iNSSS and to the heater drain system, secondary water makeup system, and

kuxiifa'ry)feedwatersystemconnections. The major components of the systems faer

*[I ' Anclude the three condensate pumps, a deaerator storage tank, condensate |

J |
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threepolishers, a gland seal condenser, lod-pressure feedeater heaters o

feedwater booster pumps, three feedwater pumps, high-pressure feedwater
heaters, feedwater regulating valves, the MFIVs and associated piping, valves,

instrumentation and controir. All pumps are motor driven and are 50-percent

capacity with the intent that two of the three condensate pumps and all three
feedwater booster and feedwater pumps will be operating during normal power

operation.

The systems also have a motor-driven startup feedwater pump that is utilized
for startup and shutdown and is capable of delivering up to 5 percent of full
feedwater flow to both steam generators in addition to pump recirculation

The startup feed pump takes suction from either the condensaterequirements.
storage tank or the deaerator storage tank and injects water into the main
feedwater lines upstream of the feedwater regulating valves. The NPSH

available for the startup feedwater pump is greater than the required NPSH in

either suction source alignment.

On a loss of feedwater and reactor trip, the startup feedwater pump can be
started manually to maintain steam generator level. On a loss of offsite
power with a turbine trip, the startup feedwater pump will be supplied power
from the alternate ac source (gas turbine generator). For each steam

generator, one feedwater regulating valve is provided to control feedwater
flow to the economizer nozzles and one regulating valve on each steam

generator is provided to control feedwater flow to the downcomer nozzles # ,

p

upstream of each feedwater regulating valveg W, motor operated isolation valve
N'

i

'Ts provided for isolation of each line to the steam generators. The system

descriptions, design and performance characteristics, and flow diagrams are
0.4.7 ,

given in CESSAR-DC Section 10.4.7, Table 10.1-1, and Figures 10.1-1,
10.1-2, and 10.4.7-1, respectively. The classification of systems,
structures,and components is provided in CESSAR-DC Table 3.2-1

Except for that portion of the feedwater piping used by the EFWS, the only
safety-related function performed by any portions of the CFS is containment

The non-safety portions of the systems are designed to Safetyisolation.
Class NNS, non-seismic requirements. As identified in CESSAR-DC Table 3.2-1,

the valves, piping, and associated supports and restraints of the main
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feedwater (downcomer) line full of water. The System 80+ feedwater system and

steam generators utilize both a downcomer and economizer feedwater line. Each

steam generator economizer and downcomer feedwater line nozzle is equipped

with a 90-degree elbow, and check valves upstream of the feedwater line y
and

connectionsgtgegteamgenerators(refertoCESSAR-DCFigure10.4
Section 10.4.@ g) . The requirement for tests to verify that unacceptable ,-

feedwater hamer will not occur using plant procedures is incorporated into
CESSAR-DC Chapter 14. In a letter of January 24, 1992, CESSAR-DC responded to

staf f U:? "M, comitting to more fully incorporate statements addressing
water hamer in CESSAR-DC Sections 10.4.7.2.5, 10.4.7.2.6, and 10.4.7.2.7, and

especially to address the requirements for incorporating water hamer concerns
into plant operating and maintenance procedures, system pipe routing, and
selecting stroke times for the feedwater regulating valves. corporation of
this information was identified as CM ... Rc, "- 1^ ' ' . -- the DSER. In

an amendment to the CESSAR-DC, ABB-CE stated that (1) the COL applicant will <ir

make provision.s for avoidance of water hamer including the development of
system operating and maintenance procedures, (2) a 90-degree elbow facing -
downward is attached to each steam generator feedwater nozzle which would aid

in the prevention of water hammer and deaerator and connected piping is
designed to prevent water hamer and (3) main feedwater pipe routing design
and the feedwater regulating valve stroke times are such that water hamer is

ABB-CE has adequately addressed feedwater control valve ag# coon-precluded.

controller designs with respect to water hamer potential and has,oemm4+et to
review operating and maintenance procedures to ensure that precautions taken

will minimize or eliminate water hammers. On this basis, @

Ig 0.4.7-1 is resolved.
$2C r

Although the System 80+ design can be used at either single-unit or multiple-
unit sites, in CESSAR-DC Section 1.2.1.3, ABB-CE states that the independence
of all safety-related systems and their support systems will be maintained
between (or among) the individual plants. In the DSER','the staff stated that

should a multi-unit site be proposed, the COL applicant must apply for the
evaluation of the units' compliance with the requirements of GDC 5 with
respect to the capability of shared structures, systems, and components to !

|perform their required safety functions. e

ER. Upon further review, the sta las determined t1at

!
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j In the DSER, the staff stated that ABB-CE had not included the functional

! testing of the systems and components to ensure structural integrity and leak-
tightness, operability and performance of active components, and the capabi-
lity of the integrated system to function as intended during normal, shutdown,

|
and accident conditions. Therefore, compliance with GDC 46, " Testing of
Cooling Water System," regarding functional testing of the CFS and its
components, was identified as D C 4en u. m a . ' % In an amendment to the
CESSAR-DC, ABB-CE stated in Section 10.4.7.4 that the CFS testing includes the
functional testing of the systems and components to ensure structural

integrity and leak-tightness, operability and performance of active
components, and the capability of the integrated system to function as
intended during normal, shutdown, and accident conditions. On this basis,
DSER Open Item C . ~ (is resolved. ;

1

In a letter of January 24, 1992 (response to staff g ABB-CE stated
that the completion of detailed plant operating and maintenance procedures is
outside the scope of design certification; however, a statement was added to
the CESSAR-DC requiring that adequate provisions for avoidance of water hammer |
be provided in developing plant operating and maintenance procedures. The
staff agrees with this approach since the referenced procedure is site
dependent. In an amendment to the CESSAR-DC, ABB-CE stated that the COL

applicant shall develop the system operating and maintenance procedures for

avoidance of water hammer for NRC review. T .

The design of the CFS and supporting systems confoms with the Commission

regulations given in GDC 2, 4, 5, 44, 45, and 46. The design of the CFS meets
the guidance of SRP Section 10.4.7, and is, therefore, acceptable.

10.4.8 Steam Generator Blowdown System .

I

The SGBS controls the quality of water on the shell side of the steam genera- |
tors by removing chemical impurities and radioactive materials which accumu- |

late as a result of primary to secondary and condenser tube leaks and corro-
sion of the steam gener'ator materials. A continuous high-flow blowdown
controls the concentration of these impurities.
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Each steam genera or has its own blowdown line with the capability of lowing
down the hot leg or the economizer regions of the steam generator shelltside,

wing downp. The system accomodates a continuous blowdown of ' p to

1 percent of the maximum steam flow rate and up to 10 percent for a sh rt
period of time, not exceeding 2 minutes. The blowdown fluid passes to a flash

tank where the flashed steam is separated and directed to the low-pressure'
feedwater heaters. The liquid portion is processed by passing it first
through a heat exchanger and then through a blowdown filter where the major
portion of solid impurities is filtered out. After filtration, the blowdown
fluid is directed to cation and mixed-bed demineralizers where ionic species
are removed. The processed fluid, which should meet the secondary water
chemistry specifications, is then returned to the condenser. The system
continuously processes the blowdown fluid at a rate of 0.2 percent of each
steam generator's maximum steam flow, for full-power operation and normal
steam generator chemistry, and I percent when the chemistry is outside the
normal limits. There is a provision to isolate the portion of the blowdown
system exiting the containment by the redundant blowdown line isolation valves
that would close upon a MSIS, containment isolation signal, or emergency
feedwater actuation signal.

The staff reviewed the design for the SGBS in accordance with SRP Sec-

tion 10.4.8. The scope of review included a piping and instrument diagram,
seismic and quality group classifications, design process parameters, and
ABB-CE's evaluation of the proposed system operation.

The SGBS design meets the primary boundary material integrity requirements of
GDC 14 as it relates to maintaining acceptable water chemistry control during
normal and anticipated operational occurrences by reducing corrosion of steam
generator tubes and materials, thereby reducing the likelihood and magnitude
of primary-to-secondary coolant leakage. i

i
i

The SGBS is seismic Category I and ANS Safety Class 2 (which is equivalent to |

Quality Group B) from its connection to the steam generator inside the primary
containment up to and in'cluding the first isolation valve outside the contain-
ment in accordance with RGs 1.26 and 1.29, since this portion of the SGBS is
considered an extension of the primary containment. The SGBS downstream of
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the outer containment isolation valves is not safety-related and not seismic
Category I, and meets the quality standards of Position C.1.1 of RG 1.143.
The SGBS meets the quality standards requirements of GDC 1 and the seismic

requirements of GDC 2.

ABB-CE revised the CESSAR-DC to specify that the blowdown piping material willg g
be made of stainless steel or other corrosion resistant material. On this
basis, DSER Open item 10.4.8-1 is resolved. [ ~

e ku go b d cXpeago d
10.4.9 Emergency Feedwater System p%g 6/g [/gp

The EFWS is an independent, dedicated, safety-related means of supplying
secondary-side, quality feedwater to the steam generators for heat removal and
preventing reactor core damage during emergencies. The system is designed to

actuate automatically or manually in the event of a loss of normal feedwater
including a loss of normal onsite and offsite power. The system can initiate,
following a major LOCA, with operator action to keep the steam generator tubes
covered to minimize potential containment bypass leakage with a pre-existing
condition of primary to secondary leakage. The system is located within the
Nuclear Island (NI) structures, including the containment, reactor building,
and nuclear annex. During nomal plant operation, the system has no function;
the separate non-safety startup feedwater system with a non-safety-grade
startup feed pump is used for normal startup and shutdown (refer to
Section 10.4.7 of this report).

The EFWS includes all safety-related equipment from the emergency feedwater
tanks to the connections with the steam generators. The EFWS contains two

emergency feedwater storage tanks (EFWSTs). Each of the EFWSTs is intended to

supply secondary coolant to one steam generator, although the capability to
cross-connect the two EFWSTs by non-safety grade piping with a non-safety

grade gravity feed condensate source for makeup is provided. Each EFWST is

connected to one of the two steam generators through independent divisions of
the EFWS consisting of two parallel pump lines. These pump lines discharge to

a common header that injects into the main feedwater downcomer lines inside

the containment as the last connection before the lines enter the steam
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Comments on the System 80+ FSER Chapters 11 and 12

Chapter 11 FSER

Section Description / Comment

11.1 Correct the 5th line to read " condensate
polisher regeneration..." to be consistent
with the terminology used in the CESSAR.

11.2.1, pg 11-6 Add the word "radwaste" before the words
" control room" to clarify which control room
the alarms are being provided in the 5th
sentence.

11.2.1, pg 11-9 Use consistent terminology when referring to
the condensate cleanup system polishers.
Replace the word "demineralizers" with
" polishers".

11.2.1, pg 11-8 Add words "cleanupsystempolisber"between
condensate and regenerant for clarification.

11.3.1, pg 11-19 The first word of the 6th line should be
" evacuation" not " evaluation".

11.4.1, pg. 11-27 Again, change "demineralizers" to " polishers" ,

'to be consistent with the CESSAR terminology.

11.4.1, pg. 11-27 Correct the 10th line to read "A spent resin
decanting tank...".

Chapter 12 FSER

Section Description / Comment
]
I12.1, pg 12-4 The 8th line states that " electrical ;

components containing radiation-sensitive i
materials will be shielded or located in low- j
radiation areas" does not appear in the J

CESSAR-DC; however, it does appear in the |
System 80+ ALARA Guidelines Manual. This I

statement will be added to Section 12.1 of l
ICESSAR-DC to be consistent with the FSER.
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Comments on the System 80+ FSER Chapters 11 and 12

:

Chapter 12 FSER(Cont'd)

Section Description / Comment

12.1, pg 12-5 The 1st line states that " Valves located in
high-radiation areas will be equipped with
reach rods or motor operators to minimize
radiation exposure." does not appear in the
CESSAR-DC in that exact wording. Section
12.0 states " radiation protection measures
include: ... use of remotely operated valves
or handwheel extensions". The wording used
in the FSER does appear in the System 80+
ALARA Guidelines Manual. This statement will
be added to Section 12.3 of the CESSAR-DC.

12.1, pg 12-5 The 8th line states "The System 80+ design !

will minimize the use of evaporators "
...

does not appear in the CESSAR-DC; however, it
does appear in the System 80+ ALARA
Guidelines. This statement will be added to
Section 12.1 of the CESSAR-DC.

12.1, pg 12-6 The 5th and 6th lines state " Equipment such
as sound-powered telephones or closed-circuit
television will be used during high-dose
jobs..." The phrase "high-dose jobs" is not
consistent with Section 12.1.3.B of the
CESSAR-DC. This section uses the phrase
"long-duration jobs". This inconsistency
should be corrected in the FSER.

12.3.1, pg 12-12 The 9th line states " Mechanical snubbers
rather than hydraulic snubbers will be used
in radiation areas " does not appear in...

the CESSAR-DC; however, it does appear in the
System 80+ ALARA Guidelines. This statement
will be added to the Section 12.3.1 of the
CESSAR-DC.

12.3.1, pg 12-13 The lith line of the 1st complete paragraph
states " Crud traps in welds will be minimized
by using butt welds in lieu of socket welds."
does not appear in the CESSAR-DC; however it
does appear in the System 80+ ALARA
Guidelines. This statement will be added to
Section 12.3.1 of the CESSAR-DC.
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comments on the System 80+ FSER Chapters 11 and 12
t

!

Chapter 12 FSER(Cont'd)

Section Description / Comment
t

12.3.2, pg 12-19 The 12th and 13th line do not include the !
'

specification that there will be an I

electrical interlock between the area
radiation monitor and the lockable access ;

door to the incore chase to prevent access to :
'

the incore chase during withdrawal of the ;

incore instrumentation. This statement :

should be added to ensure the FSER is
consistent with the Section 12.3.2, Amendment j
U of the CESSAR-DC. -

|

}

|

?
i

,

!
:

:
.

!

!

!

l

!
!
!

!

:
!

!

i
i
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!b 4 y?Y-
as DSER Open Item 11.3-1 in the DSER. By submittal dated Novemhr 4,190

ABB-CE stated that the chosen value was based on C ' pter 12 specifications for

PWRs given in Electric Power Research Institute Util'ty Requirements Document
for advanced light water reactors. ABB-CE further sta d that operating
experience at PWRs (tntT use cnarcoar Ueiny beds for sa3 p a-treat d (e.g.,

Surry and Beaver Val)el units) showed less than 0.0028 m3/m (0.1 scfm) average
,

.i%i&[bd.,, " *t the higher chosen value was$ rate l E l T
'

I? Woe'therefore conservative, since delay o varies inversely as the flow rate.

fiqi' The staff finds the above response satisfactory and so, DSER Open Item 11.3-1
is resolved. The staff also finds that the ABB-CE calculated delay times are .

I

in agreement with NUREG-0017, " Calculation of Rehases of Radioactive Materi-
als in Gaseous and Liquid Effluents from PWRs," e 1 methodology. The

process gas subsystem effluent is additionally p,%essed, if required, by the
nuclear annex filtration system, which consists of a pre-filter, high-
efficiency particulate air (HEPA) filters and charcoal adsorber before it is

Thusdischarged to the plant vent via the nuclear annex ventilation system.
.

by including charcoal delay beds, the process gas subsystem meets GDC 60 with

regard to control of radioactive release to r tricted areas. ;

The GWMS is a non-safety-related system and has no accident mitigation func- ;

tions. The process gas portion of the system is located in the nuclear annex,
which is a seismic Category I structure and, therefore, designed to withstand
a safe-shutdown earthquake (SSE). The process gas subsystem and the structure

housing the subsystem are designed in accordance with the applicable Guide-
lines C.2, C.4, C.5, and C.6 cf RG 1.143 with respect to specific guidelines
for gaseous radwaste systems; general guidelines for design, construction, and ,

testing criteria for radwaste systems; specific seismic design criteria for
gaseous waste management system; general seismic design criteria for struc-
tures housing radwaste systems; and general guidelines for providing QA for
radwaste management systems. CESSAR-DC Subsection 11.3.1.2 provides a

~ fdetailed discussion of how the design of the subsystem and its housing
structure meet the applicable guidelines of RG 1.143. Specifically, the

subject section states that the GWMS (i.e., process gas portion) is designed
.
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Theradwaste building for eventual shipment to a licensed burial facility.
low-activity bag filters (which are on the discharge lines of low activity

i

spent resin transfer pumps) that need replacement are lifted from their
?

housing and placed in adjacent shielding containers (usually HICs; however,
55 gallon drums may also be used) by remote handling tools, after water is |

[
purged from the filter housing and the filter media is dewatered using
compressed process air. The filled containers are moved to shielded storage ,

area for eventual shipment to a licensed burial facility.

As stated in Section 11.2 of this report, regenerant demineralizers will be y
used in the condensate cleanup system. The secondary side resins from these ,

ssary and packaged for disposal if the yj
demineralizers will be processgd
resins become physically broken 6f' t1e is reduced. At this time, the $

i ''

resins will be sluiced into the shipping container and dewatered in the
turbine building. HICs will be used only as necessary to ensure compliance
with the Department of Transportation (DOT) regulations. The SG blowdown
treatment demineralizer resins will also be processed in the turbine building
similar to the condensate cleanup system resins; however, these resins will
not be regenerated. A spent resin decaying tank of sufficient capacity is
provided in the turbine building to facilitate processing of the secondary

*

side resins, as necessary, based on sampling of the tank contents.

Dry solid wastes such as contaminated cloth, paper and plastic are compacted
by a dry solid compactor in the low-level waste handling and packaging area.

These and non-compatible dgy wastes including HVAC system filter assemblies
are packaged in 55 galfoENum%and stored in a low-level solid waste storage f

'\ |area of the radwaste building for eventual shipment.
1

The spent resin tanks and the shipping containers are sampled and surveyed to
verify that the dewatering or solidification (if required) and packaging are

'

complete and meet the guidelines of BTP ETSB 11-3, which provides the design

guidance for SWMS. Additionally, the wet solid wastes will be processed and
To ensure the abovedisposed in accordance with 10 CFR Part 61 requirements.

compliance, ABB-CE has identified a COL interface (CESSAR-DC, Sec-
'

tion 11.4.1.1, Item F) which calls for the owner operator to process and
classify the packaged waste in accordance with 10 CFR Part 61 requirements.

ABB-CE Syctem 80+ FSER 11-27 February 1994
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12.2.3 Sources Used in NUREG-0737 Post-Accident Shielding Review

The initial core releases that will be used to determine postaccident radia-
tion levels will be equivalent to the source terms recommended in3ep

uoGS kHG 1.4) RG 1.7, and SRP Section 15.6]. fhis is in accordance with

10 CFR 50.34(f)(2)(vii) (Item II.B.2 of NUREG-0660 and NUREG-0737).
Item II.B.2 af NUREG-0737 states that applicants should identify systems that
contain high levels of radioactivity in postaccident situations. Since ABB-CE

does not have the specifications for either the "as-bu'lt" systems or the "as-
procured" hardware that are needed for a completed plant, CESSAR-DC Section
12.2.3 does not contain a listing of such postaccident sources. This lack of

information was identified in the DSER as Open Item 12.2.3-1. To address this

open item, ABB-CE has provided DAC in Table 3.2-1 of ABB-CE's CDM. These DAC

specify the methods and assumptions for determining the post-accident source
terms and state that analyses will be performed to determine the radiation
levels in areas which require access for mitigation of or recovery from a
design basis accident. The methods and assumptions used to calculate the
post-accident source terms in Section 12.2 and the methods and assumptions
specified in the DAC are consistent with the SRP acceptance criteria and will
ensure that the System 80+ plant meets the requirements of 10 CFR

50.34(f)(2)(vii) (Item II.B.2 of NUREG-0660 and NUREG-0737). DSER Open Item
12.2.3-1 is, therefore, resolved by ABS-CE's issuance of DAC 3.2. Evaluation

of the DAC process is given in Section 14.3 of this report.

The DSER for Section 12.2 identified the following three Open Items; 12.2.1-1

(also discussed in Section 12.1),12.2.2-1 (also discussed in Section 12.3),

and 12.2.3-1 (also discussed in Section 12.3). All three of these open items

were subsequently addressed and resolved by the issuance of DAC 3.2. On the

basis of the above, the staff's review of Section 12.2 of CESSAR-DC is

complete and there are no remaining outstanding open items.

12.3 Radiation protection Desion

The staff reviewed the facility design features, shielding, ventilation, and
|area and airborne radiation monitoring instrumentation described in CESSAR-DC

-

I
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;In the DSER, ABB-CE was requested to justify the adequacy of the convolution
'method used for failed rod determination for the System 80+ design and

analysis. This was designated as DSER Open Item 15.1-2. !
~

!

I

In response, AB8-CE provided additional infomation in CESSAR-DC Sec-
'

tion 15.0.4 (Amendment N) indicating that the DNB probability distribution
used in t' e CESSAR-DC analyses is based on the parameters of the 16 x 16 fuelh

'

,

;design and the CE-1 correlation. The staff reviewed the information and found
that the application of the convolution method to the System 80+ design is !

!

within the applicable limits (the CE-1 correlation applying to the CE 16 x 16 i

fuel design) of the approved method, and therefore, the staff conc 1gdes__that ,:
it is acceptable. However, if ABS-CE makes cha o S jfuel '|

fh,. n (including the spacer grid and components)
- - -- .. M ... '-

u. m u . . . - - . - .~- - - - - - - - - - - - - . , ..---

b NeNE la ion for DN R c 1 1 ons, ABS-CE s o ;baf o

provide technical justification demonstrating the acceptability of the {
convolution method in the fuel failure calculation. On this basis, DSER Open |

Item 15.1-2 is resolved.
,

:

'In the DSER, the staff's stated that AB8-CE had not identified all System 80+ |

design features that deviate from the requirements of the EPRI URD. ABB-CE i
,

should have revised the design deviation list that was sent to the Nuclear f!
fRegulatory Commission (NRC) in a letter dated August 28, 1990. The revised

the deviations for System 80+. ThiswasidentifiedingDSEROpen }4 plist should include all design deviations and should justify the adequacy of ;

([d
|

Item 15.1-3. The staff has reviewed A88-CE's responses addressing the C '

System 80+ design deviated from the EPRI URD requirements and found that the- p
responses are acceptable for closure of Open Item 15.1-3. The staff's !

evaluation for the closure of DSER Open Item 15.1-3 is included in Section 1.1 |
of this report. :

. |
\

In the original submittal (Amendment H of CESSAR-DC), AB8-CE requested a
3-second delay time for a loss-of-offsite power (LOOP) caused by turbine trip.
The request is based on'the grid stability analysis for the worst case grid
within the United States. At the March 17, 1992, meeting, the staff indicated
that additional infomation was required to justify the 3-second delay and
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1. An SLB inside containment at full power with ccncurrent LOOP in l

combination with a single failure and a stuck CEA. |

1

2. An SLB inside containment at full power in combination with a single

failure and a stuck CEA.

3. An SLB inside containment at zero power with concurrent LOOP in

combination with a single failure and a stuck CEA.

4. An SLB inside containment at zero power in combination with a single

failure and a stuck CEA.

To maximize the potential for fuel degradation and dose at the site exclusion j
'

area boundary, the following two cases were also analyzed:
y ancarrent WP

X
5. An SLB outside the containment at full power in combination with a single qg

failure, a stuck CEA, and TS SG leakage.

6. An SLB outside the containment upstream of the MSIV at zero power with
concurrent LOOP in combination with a single failure, iodine spike, TS SG

1eakage, and a stuck CEA.

The largest possible SLB size is the double-ended rupture of a steam line
upstream of the main steam isolation valve (MSIV). In the System 80+ design,

an integral flow restrictor exists in each SG outlet nozzle. The largest i
I

effective steam blowdown area for a steam line, which is limited by the flow
restrictor throat area, is approximately 30 percent of the steam line cross-

zsection area, or 0.119 m2 (1.28 ft ),
,

Initial Conditions and Analytical Ass'-tions
.

Steam line breaks result in a rapid decrease in reactor coolant temperature |

and SG pressure. The RCS temperature decrease causes positive moderator
reactivity feedback. Th'e SG pressure decrease initiates a reactor trip on low

.

SG system pressure trip signal. ,
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the MSIS. For Case 5, ABB-CE indicated that there is no single failure that
increases the potential for degradation in fuel cladding performance or

increases the offsite dose.

Analytical Methods and Results

The computer code used in the SLB analysis is the SLB version of the CESEC-III
code, which was previously approved by the staff for the Palo Verde SLB
analysis. In order to maximize the cooldown rate, the System 80+ specific
model assumes that emergency feedwater (EFW) is actuated instantaneously to
both SGs at the time of reactor trip. The maximum value of EFW is assumed to
be delivered to both SGs until the operator takes manual actions to isolate
EFW to the ruptured SG and begins an orderly cooldown to the shutdown cooling
entry conditions.

Rerctor trip as a consequence of an SLB is provided by eu of several avail-
abie reactor trip signals including low steam generator pressure, low RCS
pressure, low steam generator water level, high reactor power, low DNBR trip
initiated by the CPCs, and, for inside containment breaks, high containment
pressure. Following the reactor trip, the most active control rod is assumed
stuck out. For an SLB with a concurrent LOOP, AB8-CE assumed that turbine
stop valve closure, which terminates feedwater to both SGs, and coastdown of
the RCPs occur simultaneously. The depressurization of the affected SG
results in the actuation of the MSIS, which closes the MSIVs, isolating the
affected SG from blowdown, and closes the main feedwater isolation valves,

terminating main feedwater to both SGs. The pressurizer pressure decrease
will initiate SIAS, which introduces safety in,jection boron, causing core
reactivity to decrease. Operator action is assumed to be delayed until 30
minutes after initiation of an SLB. The plant is cooled to 177 *C and 2.28 x ;

310 kPa (350 *F and 330 psia), at which point shutdown cooling could be
initiated. !

-

The analytical results indicated that for SLBs with concurrent LOOP (Cases 1,

3,$'and 6) the reactor t'ips were initiated by CPCs in response to low RCPy r

shaft speed. With the offsite power available, the reactor trips were -

initiated by CPCs as a result of a high core power condition for SLBs at full-
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-sp
AIpower initial conditions (Caseh 2 ajnd,s), and initiated by a low SG pressure

_

trip signal for an SLB at zero power initial conditions (Case 4).

The analytical results demonstrated that Case 2 bounds Case 1 and Cases 3
through 6 from a return-to-power consideration. Tne staff finds in the
analytical results that the limiting Case 2 (an SLB at full power with

,

a single failure) does not result in a return to criticality. The maximum i

total reactivity for Case 2 is -0.81 percent a-p, showing that the core is
subcritical and that no fuel experiences DNB.

t

!

Case 5 was identified as the limiting SLB for worst radiological consequences.
The staff finds in the analytical results that Case 5 (otW>an SLB outside contain--. con cu rr en t L A'ment during full-power operation with(offsite power availaDDP and a single ,

failure) results in minimum DNBR of 1.25.
No fuel failure was predicted. I

However, for radiological calculations, 0.5 percent of the total number of

fuel rods were assumed to fail.

Staff Evaluation P

The staff reviewed the SLB analysis described in CESSAR-DC Section 15.1.5 and

found that approved methods (the SLB version of CESEC) were used to analyze
ithe SLB events. The plant parameters used in the SLB analysis reflect the

;

System 80+ design. The analytical results demonstrate that the consequences ;

of postulated SLBs meet the requirements in GDC 27, 28, 31, and 35 regarding
;

^

i

control rod insertability and core coolability. Therefore, the staff
-

concludes that the SLB analysis is acceptable.

The staff discusses its evaluation of the radiological release consequences :

for the SLBs in Section 15.4 of this report.. ,

!

Since no fuel failure is predicted, the statistical convolution method was not
-

used by ABB-CE in the analysis.

In the DSER, the staff 'noted that ABB-CE credited the non-safety-grade turbine j

stop and control valves in the original SLB analyses to isolate the steam '

blowdown from the intact SG for an SLB with an opened MSIV in the intact SG.
.
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overpressurization concern, the initial primary system pressure was adjusted ;

within the range specified in CESSAR-DC Table 15.0-3 to achieve a coincident
reactor trip signal on high pressurizer pressure and low SG water level. This

assumption maximizes the primary pressurization potential of the FLB accident, ,

'

by maximizing the primary system pressure at the time of the coincident
reactor trip signal. For the concern of fuel failure, the initial pressure
was assumed at the minimum allowable pressure of CESSAR-DC Table 15.0-3. The

,

assumption of the lowest pressure minimizes the pressure at time of trip and

minimizes the transient DNBR.

X
The FLB analysis assumed that LOOP will occur following a turbine

trip caused by a reactor trip, and one emergency feedwater pump will fail to ;

start as a result of a LOOP. Also, the range of single failures specified in j

CESSAR-DC Table 15.0-4 was assessed in establishing the worst single failure
to maximize consequences of the accident. ABB-CE determined that none of

I

single failures will result in a higher RCS pressure or a lower minimum DNBR
predicted for the FLB accident with combination of a LOOP.

In the DSER, the staff asked ABB-CE to justify that its FLB method is
conservative as it is compared with the Semiscale test data discussed in

NUREG/CR-4945. If the method were nonconservative, ABB-CE was required to

reanalyze the FLB event by using the model that is supported by the test data
including the Semiscale data. This was designated as DSER Open Item 15.3.2-1.

Given the assumptions' discussed above, ABB-CE used the previously approved
CESEC-III code to analyze a spectrum of break sizes. The Henry-Fauske
critical flow model was used to calculate the FLB blowdown flow assuming

saturated liquid discharge before depletion of the liquid from the affected SG
and saturated steam discharge afterward. The FLB blowdown models resulted in

high mass flow and low energy flow from the SG, thereby minimizing the
ruptured SG heat removal capacity. By letter dated De' comber 18, 1992, and in
CESSAR-DC Section 15.2.8.3-A (Amendment U), ABB-CE indicated that for the FLB

analysis, the heat transfer area was assumed at design value until the SG
liquid inventory decreased to 225 kg (500 lba). The heat transfer area is
then decreased to zero over the time interval for inventory to decrease by

.

225 Kg (500 lba). The value of 225 Kg (500 lbs) represents about 0.2 percent
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of the initial inventory. This assumption represents the decrease in heat
transfer area to zero in about 0.2 seconds for the limiting break flow rate.
The staff finds that the heat transfer model discussed above is consistent
with Semiscale test for FLBs included in Section 4.3.3.1 of NUREG/CR-4945,

(dated July 1987). These data indicate that the SG heat transfer capacity
remains unchanged until the SG liquid inventory is nearly depleted. This is
followed by a rapid reduction to zero heat transfer with little further
reduction in the SG liquid inventory. Therefore, the staff concludes that the
heat transfer model is acceptable for the FLB analysis. On this basis, DSER
Open Item 15.3.2-1 is resolved.

ABB-CE performed the FLB analysis for the full spectrum of break sizes up to
2the double-ended guillotine break with an effective break area of 0.13 m

z(1.4 ft ). The results of the analysis show that the maximum peak RCS
zpressure, which is 1.92 x 10' kPa (2793 psia), occurs for a 0.056 m2 (0.6 ft )

| break downstream of the check valves in the feedwater line. This peak
pressure is well within 120 percent of the primary system design pressure, and

Iconforms to the criteria of SRP Section 15.2.8, Item II.D.1, which limits the
system pressurization to 120 percent of the design pressure for very low
probability events. The staff considers that an FLB accident with a LOOP is a
very low probability event. In response to the staff's request, A88-CE
performed an analysis (CESSAR-DC Section 15.2.8, Amendment U) for an FLB

accident with the offsite power available and an assumed loss of one emergency
feedwater pump as the limiting single failure. The analysis credited a low SG
water level signal actuated at 33.7 percent of the wide range SG water level.
The results show that the peak pressure of 1.85 x 10' kPa (2676 psia) is
within 110 percent of the design pressure and demonstrate the compliance of
SRP Section 15.2.8, Item II.D.1, which allows the system pressurized up to
110 percent of the design pressure for low probability events. The staff
considers that an FL8 accident with gan SF and available offsite power is ay
low probability event. * *

,

i

AB8-CE's results of DN8R calculations show that the limiting case is a
0.019 m2 (0.2 ft ) breali with a LOOP following turbine trip, resulting in aa

.
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|

l

failure. The stuck open ADV causes excessive steam to be released to the
environment from the SGs. Thus, this failure in combination with the LOOP

!maximizes the radiological consequences of the event.

ABB-CE analyzed the RCP shaft seizure with a LOOP using the CESEC-III code for

calculating @ system response; the HERMITE code for calculating reactor corey
neutronic parameters; the TORC code for conducting the core thermal-hydraulic

analyses; and the CE-1 correlation for determining the DNBR. The calculated

results showed that the maximum RCS pressure is 1.82 x 10' kPa (2,635 psia),
which is less than 110 percent of design pressure, and the minimum DNBR is

1.09. ABB-CE used the statistical convolution method to deternine the number
of failed rods for the RCP-shaft seizure event with a LOOP. The results show

that no more than 1.2 percent of the fuel pins would potentially fail. As
discussed in Section 15.1 of this report, the staff approves the application

of the statistical convolution method for failed rod calculations.

Also, ABB-CE assumed that the LOOP occurs coincidently with a turbine trip.
As discussed in Section 15.1 of this report, the staff determines that this
applicant's approach is consistent with the. staff's position and is,
therefore, acceptable.

Since the NRC approved methods are used to show that the peak pressure is
within 110 percent of the design pressure and the limiting conditions are
identified for radiological release calculations, the staff concludes that the
applicant's analysis' for the RCP shaft seizure with a LOOP is acceptable. The
staff's review of the radiological releases is discussed in Section 15.4 of
this report.

15.3.4 Control Element Assembly Ejection

The mechanical failure of a control rod mechanism pressure housing would

result in the ejection of a CEA. For CEAs, initially inserted, the conse-

quences would be a rapid reactivity insertion together with an adverse core
power distribution, poisibly leading to localized fuel rod damage. Although ;

mechanical provisions have been made to make this accident extremely unlikely, -
ABB-CE analyzes the consequences of such an event.
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not exceed (1) the exposure guideline values set forth in 10 CFR Part 100 for

f both the preaccident iodine spike and fuel failure cases, and (2) a small
fraction (i.e., 10 percent) of these exposure guidelines for the event-'

generated iodine spike case. Consequently, the staff finds the System 80+
design acceptable with respect to the radiological consequences of a main
steam line failure outside containment. -

As discussed in Section 15.1 of this report, ABB-CE has agreed not to take 1

credit for a three second LOOP delay in the transient and accident analysis. f

|On this basis, DSER Open Ites 15.4.1.1-1 is resolved.

As discussed in Section 15.1 of this report, the staff found that application
of the convolution method to the System 80+ design is within the allowable
limits of the approved calculational method and was acceptable for the
System 80+ fuel type. On this basis, DSER Open Item 15.4.2.1-1 is resolved.

15.4.2.2 Decrease in Heat Removal by the Secondary System: Feedwater System'

Pipe Breaks
1

Of the many events which could lead to a decrease in heat removal by the
secondary system, only one, a feedwater system pipe break, was judged to have
potential offsite radiological consequences associated with it. The limiting
feedwater line break (FLB) event occurs with a break downstream of the check
valves, inoperability of the main feedwater system (MFS), and low enthalpy
break discharges. The resultant loss of feedwater flow to both steam
generators results in a reduction in steam generator water levels and
increasing steam generator temperatures.

In conducting the evaluation of this event to identify the limiting break
7' k ''# % ize, ABB-CE considered a s trum of postulated break sizes and concluded the

-for sust.umm peak RC4 A5 " c

gd gg q limiting break size 1s 0. (0.Qft ). ABS-CE detefinined that the minimuma

3 ,
LDNBR experienced throughout the event is less than 1.24 and that less than

0.15 percent fuel failure ,wgld re i g g BR is minimized at a break size of
X 0.02 m' (0.2 ftaf^ gy,) off M kg (G7.ootD1bs) of steam was calculated

15,1w y ooo
to be released from the esp a g syg g ogggpgegeJu,rjnghgfi,r4t,,jjgqy

hirty minutes of the transient with a decontamination factor of p rina
~

h1 dh o *-W*E Db 79,450 y (ns, coo /bm) of affec ted gfaan, gened M ''" "'''Z "
'

rel*< seek i,do f e. ce%~.2 v;aAe bew A. wM r >f fr t.
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,,~ojine spala. :.s au"##4 -the period between 30 minutes and 8 hours, ABB-CE assumed that steam releases
are the same as for the steam line break case, since the cooldown is the same.

Two sources of activity were considered by ABB-CE in analyzing the

radiological impact of this event, the initial steam generator inventory
activity and activity added to the secondary side from primary to secondary
tube leaks. TS activity limits in both the primary and secondary side were 33

,

j
assumedejactivityreleasesbasedontheinitialactivityinthesecondary

eaka
>(coolant as well as from activity associated with primary to secondary'

ose6 Fat the exclusion area boundary 8d$5v jc
In ABB-CE's analys
(hrem) Eere computep. ABB-CE also computed a whole body dose of hxx

10'' Sv (ELO76) ramlat the exclusion area boundary.
0. 0 3 3 4.em)

ABB-CE noted that both the RCS and main steam pressure boundaries remain

intact and that maximum calculated doses do not exceed a small fraction of 10
CFR Part 100 guideline values. The staff has reviewed A88-CE's calculation of
the offsite dose consequences (to the whole body and the thyroid) based upon
the mass releases reported by /SS-CE and a conservative description of the

3

plant response to the accident. A X/Q value of 1.0 x 10*3 sec/m for the 0-2
hour time period was used in the evaluation of the radiological consequences ,

of a feedwater line break event. The staff concluded that the TS limits on'

primary and secondary coolant activities will limit potential offsite doses to
values which are less than a small fraction of the exposure guideline values
of 10 CFR Part 100. Therefore, the calculated offsite dose consequences of a
feedwater line break are within the acceptance criteria set forth in SRP
15.2.8 and are acceptable.

As discussed in Section 15.1 of this report, the staff found that application
of the convolution method to the System 80+ design is within the applicable
limits of the approved calculational method and was ac'ceptable for the

System 80+ fuel type. In addition, since no fuel failure is expected from a
loss of condenser vacuum event, no radiological consequence analysis is

required. On this basis, DSER Open Item 15.4.1.2-1 is resolved.
.
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rotor event are within staff acceptance criteria as set forth in SRP 15.3.3
(i.e., that activity releases are such that calculated doses at the exclusion
area boundary are less than a small fracticn of 10 CFR Part 100 guideline

In conducting its evaluation on the radiological consequences of a
,

| values) .
| locked rotor event, ABB-CE utilized appropriate guidance from the SRP 15.3.3

as modified by applicable assumptions set forth in draft NUREG-1465. In this

regard, ABB-CE assumed gap fractions for relevant isotopes (noble gases,
iodines, cesiums, and rubidiums) consistent with draft NUREG-1465.

Djr iM g
Additionally, ABB-CE assumed chemical species 1n the gap based on draft3

75 oercent elemental, andNUREG-1465 (viz., 95 percent particulate, 4.darv assume.olkAoneaclianA-
onciaeren timina ro - re ienn aris7nm )(A8B-CE also c. censeru25 peer ent orEanic)le.a ins,%n/anM *1 *e +> e n w acciost0.Ee

_~
1 t .tur is tu fortn in3+

(from this a(cidenT. consistent wirn draft NUREG-Isas inn as set
Therefore, the System 80+ design is acceptable6ection 15. A.7 of thu renorn

|
with respect to the locked rotor transient. For additional information on

Source Tem Related Technical and Licensing Issues, refer to Appendix A to

this chapter.

15.4.2.4 Reactivity and Power Distribution Anomalies: Control Element
Assembly Ejection Accidents

ABB-CE postulated and analyzed the effects of a control element assembly (CEA)
ejection accident in which a cirenferential rupture of the control element
drive mechanism (CEDM) housing of the CEDM nozzle occurred. For this

|
evaluation, ABS-CE considered a spectrum of initial power conditions to
determine the limiting case for this transient.

As documented in Section 15.1 of this report, the staff found that application
of the convolution method to the System 80+ design is within the allowable
limits of the approved calculational method and was acceptable for the

'

System 80+ fuel type. On this basis, DSER Open_ Item _15.4.1.4-1 is resolved.

The greatest potential for offsite dose consequences for this event was
determined by A88-CE to be the case initiated from hot full power conditions.
This case was determine'd to have the greatest potential for postulated fuel

failures and offsite dose consequences. ,
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The ruptured CEDM pressure housing is assumed to release activity immediately
to the containment where instantaneous mixing throughout the containment is

assumed. In the analysis of the radiological consequences of a CEA ejection
accident, ABB-CE noted that ejection of a CEA causes core power to. increase ||

rapidly due to the prompt positive reactivity insertion or addition. ABB-CE
noted in its analysis that following a postulated CEA ejection event,
6.8 percent of the fuel is calculated to experience DNB. ABB-CE assumed in
its analysis that two sources of offsite radiation exposures would occur,
viz., the ctivity available for leakage from the containment ([in the firsfy

[inut and the activity released from tYe aimoNhIrNuNahves duringy

I cooldown. In perfoming its analysis, ABS-CE utilized the assumptions from
RG 1.77, Appendix B as modified by NUREG-1465, " Accident Source Terms for -

Light-Water Nuclear Power Plants." Specifically, AB8-CE considered the
i activity in the fuel pellet clad gap to be compoed of 5 percent of the core

iodine, 5 percent of the core noble gas, and 5 percent of the core
Cesium / Rubidium fuel inventory at the end of core life. This inventory was
developed by assuming continuous maximum full power operation. In addition,

ABB-CE assumed that for those fuel pins that are predicted to experience DNB,
all of the activity in the pellet clad gap is assumed to be instantaneously
mixed throughout containment and available for leakage to the atmosphere.

In addition, A88-CE also considered activity released from the secondary |
system following the CEA ejection event. This activity was assumed to consist

of activity initially in the steam egergsgugagtgagsegogarys,ig
X activity arising from primary to secondary leakagwt the maximum rate allowed

by TS. The total dose to the maximum exposed individual is given by the
I greater of the containment leakage component and the primary to secondary

leakage component. A88-CE detemined a thyroid dose for this event of 0.70 Sv
(70 rem) via the containment pathway or 0.17 Sv (17 rem) via the secoadary

' pathway.
.

The staff has reviewed A88-CE's analysis of the radiological consequences of a
control element assembly ejection accident using the assumptions specified in
NUREG-1465 and finds that the analyzed radiological consequences of this event

are within the acceptance criteria of SRP 15.4.8. The staff concludes that
-

the site parameters specified with respect to acceptable site atmospheric
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|

|
|

|
i

dispersion characteristics and minimum exclusion area and low population zone
distances, in conjunction with the CESSAR-DC design, are sufficient to provide
reasonable assurance that the calculated radiological consequences are well

7

within the exposure guidelines as set forth in 10 CFR 100.11. In ABB-CE's ,

analysis, it was assumed that containment sprays were not operating and that ;
the activity in the fuel pellet / clad gap is composed of 5 percent of the core j

iodines, 5 percent of the noble gases, and 5 percent of the cesium and ;

rubidium in the fuel at the end of core life. In addition, ABB-CE's analysis

took credit for the filtration capability of the annulus ventilation I

ABB-g also u.or,wyannh afram!4 ddde
'

c unsiaerea timing ror releasFsy,after 30 minutes i

capabilityongAMM.L.n6 is ubwA i . A% w M "r +1 w aaa<~r.j944 4. - ,

T o nn C-.ng Trum tusa m uunzia6 n. wi6n graTL nunr.u-1403 anu n wt
1 ,

Iin Section 15. A.7 of this repd For additional information on Source Term
Related Technical and Licensing Issues, refer to Appendix A to this chapter. [

_

!

15.4.2.5 Decrease in Reactor Coolant System Inventory

f

15.4.2.5.1 Double Ended Break of a Letdown Line Outside Containment !

!

!
ABB-CE selected for analysis the double ended break of the letdown line |
outside of containment (upstream of the letdown line control valve), because j

it is the largest line. Consequently, failure of this line results in the i

largest release of reactor coolant outside the containment. !

l

In perfoming its analysis, ABB-CE did not consider a single active failure of ;

an isolation valve to close because the letdown line includes three isolation .

valves situated in series inside the containment. ,

|

ABB-CE stated that 12.3 kg/sec (27 lbs/sec) of primary coolant is released as
a result of a double ended break of a letdown line outside containment, !

upstream of the letdown line control valve. In addition, ABB-CE noted that
the maximum break flow, which is about one and one haIf times the expected j
letdown flow, is limited to 12.3 kg/sec (27 lbs/sec) by the use of letdown !

'

line orifices located inside containment downstream of the letdown line heat
exchanger. ABB-CE assuined a decontamination factor (DF) of I for the nuclear i

annex (i.e., no credit was taken for retention or filtration of iodine in the ,

escaped fluid). In the CESSAR-DC, ABB-CE noted that the letdown line orifices
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b

1 '. Steam gcr. ort. tor tdc rupture without a concurrent loss of offsite power, ,

2. Steam generator tube rupture with a concurrent loss of offsite power, and

3. Steam generator tube rupture with a loss of offsite power and a single

failure.
.

Because no fuel failure is expected to occur as a result of a SGTR event under
any of these conditions, ABB-CE assumed a three second time delay between the >

turbine trip and the loss of offsite power.
.

IABB-CE also calculated that the minimum DNBR stayed above the specified

acceptable fuel design limit of 1.24 throughout the SGTR event for each of the
cases considered. Consequently, as noted above, no fuel failure is predicted
to occur for any of the SGTR events analyzed.

;

A SGTR results in a reactor and turbine trip, a main steam pressure increase,

and opening of the main steam safety valves to control main steam system <

pressure. Venting continues via this pathway from the affected steam
generator until the secondary side pressure is below the main steam safety :

valve set point.

'
It was further assumed by ABB-CE that after 1800 seconds (i.e., thirty
minutes) the operator initiates a plant cooldown using the unaffected steam !

*ingenerator, atmospheric dump valves, and the emergency fde dwater systeb,e #ed4cm wa&d4
ABB-CE analysis, it was assumed that for releases ma tne atmospneric oujg2 ;

JiTh, a DF of @ resultedMw t%inbca
ten

t

ABB-CE's analysis of the radiological consequences of a steam generator tube
rupture event with a LOOP and a limiting single failure was reviewed by the ;

!staff. The limiting single failure was determined to be a stuck open ADV.
Failure of the ADV to close in the affected steam generator after the operator ,

initially opens it results in additional steam release until the operator is i

able to isolate the ADV by closing the associated block valve. The staff
concludes that the site parameters selected, with respect to the exclusion )

.

area boundary and the l'ow population zone, are sufficient to provide reason-
able assurance that the calculated radiological consequences of a steam ,

generator tube rupture accident do not exceed the exposure guideline

<
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!valves set forth in 10 CFR Part 100, and 10 percent of these exposure

guideline values for a SGTR with an equilibrium iodine concentration in
combination with an assumed accident generated iodine spike.

15.4.2.5.3 Spectrum of Loss of Coolant Accidents (LOCAs) Resulting from
Postulated Piping Failures

In perfoming analyses of the radiological consequences of the spectrum of
LOCAs in the CESSAR-DC, ABB-CE utilized the assumptions specified in RG 1.4
and in SRP Section 15.6.5, Appendices A and 8 (NUREG-0800) as modified by
draft NUREG-1465, " Accident Source Terms for Light Water Nuclear Power

Plants," June 1992. The models used by A88-CE in performing these analyses

are presented Appendix 15A to the CESSAR-DC. ;

Draft NUREG-1465 provides the release magnitudes for the gap release and early ,

in-vessel release phases of the accident. These release magnitudes are
|

reproduced in Table 15.A-1 of Appendix A to this chapter as fractions of the
total core inventory.

Releases were assumed by ABS-CE to be uniform over the duration given in -

Table 3.6 of draft NUREG-1465, " Accident Source Terms for Light-Water Nuclear i

Power Plants." |

|

Consistent with draft NUREG-1465, A88-CE assumed the entire release was in

particulate form except for the noble gases a:ea 5 percent of the iodines.
A88-CE conservatively assumed that 0.25 percent of the iodine released was ;

organic for purposes of the radiological analyses.

Containment sprays were assumed to operate to remove airborne radionuclides;
this removed activity is assumed to mix with the in-containment refueling ;

~

water storage tank (IRWST) inventory.
.

i

|

Circulation of this liquid through various safety pumps and leakage through i

pumps seals and valves 'esults in activity in various ESF rooms which vents tor

the atmosphere. Finally, no credit was taken for either radioactive decay in -

transit or for ground deposition in transit.

!
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Radiation doses are received by control room operators as a result of control
a.c in+oke. asA $
roomAnleakage of radioactive material; additionally, radiation doses are

j
received at various offsite locations due to radionuclide dispersal from

several sources. These sources include:
|

1. Discharge of iodine spike activity contained in the reactor coolant.

2. Direct containment leakage as well as filtered discharge from the
containment annulus ventilation system: In cciculating the radiological

impact of the direct containment leakage, ABB-CE assumed containment
leakage at the maximum value allowed by TS. ABB-CE considered the effect
of the containment annulus ventilation system in filtering discharge via
this pathway to the outside atmosphere. ABB-CE assumed a 10 percent
bypass of the annulus ventilation system in perfonning its analysis.

Radioactive
3. Discharge from the emergency safeguards features rooms:

materials migrate from the IRWST into the ESF rooms through leaks in pump
seals and valves. These materials enter the ESF room atmosphere and are

then discharged through filters to the outside atmosphere.

ABB-CE considered that releases of radioactive materials from the primary

system were divided into three phases: (1) coolant release phase, (2) gap

release phase, and (3) early in-vessel release phase.

In calculating the radiological impact of this accident, ABB-CE assumed the

releases to be uniform over the release duration.

For purposes of this evaluation, ABB-CE noted that the two hour exclusion area
boundary dose and the thirty day low population zone dose are calculatec' from
the start of the gap release.

Based on information contained in draft NUREG-1465, " Accident Source Term for

Light Water Nuclear Power Plants,' ABB-CE assumed the entire release was
particulate (except for the noble gases and five percent of the iodines).

'

Five percent of this five percent was assumed to be organic. ABB-CE also
considered timing for releases arising from this accident consistent with
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draft NUREG-1465 and as set forth in Section 15.A.7 of Appendix A to this

chapter. For additional infomation on Source Tem Related Technical and
Licensing Issues, refer to Appendix A to this chapter.

,

ABB-CE computed doses at the exclusion area boundary for releases during the
first two hours and at the low population zone from releases over the assumed
30-day duration of the event. Total doses at a given location were computed
_byABB-CEconsideringreleasesfromthefollowingreleasepaths:/(1)mainT

X dean safety valves (2) ADVs, (3) nuclear anriex, and (4) containment.
- N '""7ee. it is closes, c2) W

u)d;,esh, e .grouyCMe contammed swer Prfe ~annuks wn6/sAnt .syskm Mrfe. , and(E.sf Asens diseA*f' -JudML
in its analysis, ABB-CE seTected and shalyzed a design basis LOCA and
detemined that the total radiological consequences of such an accident meet
the exposure guidelin;s of 10 CFR 100.11 with respect to the adequacy of the
minimum distances specified to the exclusion area boundary and the low
population zone. The analysis included appropriate radionuclide sources and
transport paths as described above.

The staff has also reviewed ABB-CE's analysis of the radiological consequences
of a LOCA to an individual at the low population zone boundary and concludes
that the analysis was perfomed using staff approved methodologies and
assumptions. A88-CE's analysis of the radiological consequences of a design
basis LOCA shows that the criteria of 10 CFR 100.11 are satisfied with respect
to both the exclusion area boundary and the low population zone.

The staff concludes, based on its review of the methods, assumptions, and
parameter definitions used by A88-CE, that the System 80+ design is acceptable
with respect to the radiological consequences of the design basis LOCA.

15.4.2.6 Release of Radioactive Materials from a Subsystem or Component

*

15.4.2.6.1 Fuel Handling Accident

In analyzing the radiological consequences of a fuel handling accident (FHA),
A88-CE considered the dropping of a single fuel assembly during fuel handling. f.

. )
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ABB-CE also noted that heavy loads are restricted to preassigned travel zones
and that they are not carried over stored fuel assemblies. ABB-CE further
noted that equipment interlocks and procedures are also used to ensure that

heavy load movement is performed as planned.

ABB-CE analyzed the radiological consequences of a FHA occurring in the
containment and a FHA occurring in the fuel building. In performing its

analysis, ABB-CE assumed operation of the containment purge ventilation system

and associated filters for the FHA inside containment. Likewise, a similar

accident inside the fuel building assumed release through the fuel building
4

ventilation system and its assorted filters.

ABB-CE performed analyses to determine the maximum expected number of fuel
rods ulculated to fail as a result of a dropped fuel assembly; however, for

{ purpos ss of analyzing the radiological consequences of this accident, ABB-CE
assumed the failure of all 236 fuel rods in one spent fuel assembly at

,

72 hours after shutdown.

Offsite radiological consequences to the whole body from imersion and to the
thyroid due to inhalation were computed by ABS-CE for the 0-2 hour time period
at the exclusion area boundary (EAB) and for the 0-8 hour time period at the
low population zone (LPZ) outer boundary. The staff finds that A88-CE has
provided an adequate system to mitigate the radiological consequences of a
postulated fuel handling accident inside containment and in the fuel building.

The staff concludes that the specified site parameters related to the exclu-
sion area and low population zone, in conjunction with the operation of dose
mitigating engineered safety features and appropriate plant procedures, are

Xsufficient to provide reasonable assurance that the calculated offsite radio-
logical consequences from a postulated FHA are well within the exposure

guidelines of 10 CFR Part 100.

This conclusion is based on (1) the staff's determination that the plant
design features and proposed procedural controls meet the requirements of
GDC 61 with respect to radioactivity controls; (2) the staff review of .

ABB-CE's assumptions and analyses of the radiological consequences from the

ABB-CE System 80+ FSER 15-81 February 1994
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ABB-CE concluded that the maximum allowable. Using an alternativegr,_ocessqg

%p dilution factor is Q.49 xD This value reflects the minimum extent to .V

which the radioactive liquid released from the failed BAST will be dilutedu
g

9# prior to reaching the potable water supply. Based on its review, the staff
finds that the methodology and approach used by ABB-CE to establish a site

acceptance criterion for the minimum dilution flow required to limit the
concentration of radioactive material at the nearest potable water supply to
values less than the effluent concentrations specified in 10 CFR Part 20, are

acceptable.

15.4.2.6.3 Spent Fuel Cask Drop Accidents

SRP 15.7.5, " Spent Fuel Cask Drop Accident," specifies that if the potential
drop during handling of a loaded cask is less than 30 feet, and if the
handling procedures meet all applicable criteria, then the radiological
consequences of a spent fuel cask drop accident need not be estimated.

In the CESSAR-DC, ABB-CE noted that all cask lifts from the cask laydown area

have been limited to less than 30 feet. In addition, ABB-CE noted that the

spent fuel cask handling crane operating procedures establish requirements for
operator training, crane inspection, and approved cask handling procedures.

Finally, ABB-CE noted that the cask handling crane is provided with mechanical
stops and electrical interlocks to prevent its movement over the spent fuel
pool after the pool contains irradiated fuel.

Therefore, since plant design criteria and cask handling procedures satisfy
the applicable criteria of SRP 15.7.5, no radiological impact evaluation of a
cask handling accident is required.

15.4.3 Environmental Protection Agency (EPA) Protecti've Action Guideline

(PAG) Dose Calculations

In Section 15 of the CESSAR-DC, ABB-CE presented the results of a dose

calculation for a sequence which conservatively represents the systems and ,

s
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Appendix A

v
The Application of Source Term issues Described in a Draft

Commission Paper' to the System 80+ Design

.

15.A.1 General.

This Appendix addresses Source Tem Related Technical and Licensing Issues
Pertaining to the System 80+ design. Significant technical positions relative |
to the implementation of the new accident source tem for evolutionary i

designs, such as the Systems 80+ design, are addressed as applicable. The
staff has determined that in its evaluation of the evolutionary designs, the
current insights from source term research as described in draft NUREG-1465
regarding fission product releases into the containment would be utilized.

In the draft Commission paper on the revised accident source tem, the staff
identified 12 issues which are applicable to evolutionary and passive ALWR
designs.

1

The issues, which apply to the System 80+ design, are discussed in the
sections which follow.

15.A.2 Truncation of NUREG-1465 Source Tem for Use in DBA Assessment

The staff has detemined that the appropriate application of the source tem
expressed in draft NUREG-1465, " Accident Source Terms for Light-Water Nuclear
Power Plants," should be based on the use of gap release and the early in-
vessel releases for design basis accident evaluations. The staff considers
the inclusion of the late in-vessel and the ex-vessel source terms to be
overly conservative for design basis accident (DBA) purposes. In essence, j

these events are of such low probability that they are not credible in terms !
|

7'
Memorandum, James M. Taylor to The Commissioners, " Source Related

Technical and Licensing Issues Pertaining to Evolutionary and Pa ive Light- '

Water-Reactor Designs, dated February 10, 1994. [NUDOCS Access on No. ] v
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subsequent behavior after entering containment from the RCS. This report

points out that, among other things, containment water exposed to air will
absorb carbon dioxide to form carbonic ac.id. This would slightly lower the
pH, as carbonic acid 1s a relatively weak acid. In addition, nitric acid can
be formed by the irradiation of water and the nitrogen naturally present in
air. The report further showed the decrease in pH resulting from these acid
additions for an irradiated solution that contained trisodium phosphate with
an initial pH of 9.0.

Subsequent to the issuance of draft HUREG-1465 in June 1992, the staff issued
NUREG/CR-5950, " Iodine Evolution and pH Control" in December 1992. This
report points out that the most important acids forined in containment
following a DBA will be nitric acid produced by irradiation of water and air,
and hydrochloric acid produced by irradiation (radiolysis) and heating of
electrical cable insulation (pyrolysis). Electrical cables typically used in
operating reactor plants have an ethylene-propylene rubber elastomer as an
insulator with a jacket of Hypalon. Hypalon is a chlorosulfonated
polyethylene which contains 27 weight percent of chlorine as described by its
chemical formula.

In the System 80+ design, borated water with 4000 to 4400 ppm boron in the
IRWST will be used for the containment spray solution. This water contains no
chemical additive for pH control during the initial stage of a LOCA. ABB-CE

stated that the pH of the water in the IRWST is {aintained at a minimur) of 7.0 -

to control post-accident evolution of elemental iodine and to minimize \raisd4'
corrosion of the stainless steel in the containment. M8

A total mass of 18,930 kg of trisodium phosphate dodecahydrate (purity of
92 percent) is stored in baskets in the IRWST holdup volume. During a LOCA,
this volume fills with water and the resulting solution overflows into the
IRWST. The baskets (attached to the primary shield wall of the holdup volume)
have a solid top and bottom with mesh sides to permit submergence of the
trisodium phosphate. The elevation of the baskets is above the normal
operating water level ii1 the holdup volume and below the IRWST spillway. The

configuration of the !PWST spillway pioing will prrete niving of the
containment spray solution. it.e staif estimates it will take at least
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accidents to include ex-vessel releases and late in-vessel releases. In
considering the resultant radiation environment, the staff concluded that for
safety related equipment relied on to cope with severe accidents, there should
be a reasonable level of confidence that this equipment will survive the
severe reactor accident environment. This area is further discussed in
Chapter 3 f this report.

M
15.A.5 Iodine Deposition on Steam Lines and Condenser -- does not apply to

System 80+

15.A.6 Fission Product Holdup in Secondary Containment -- does not apply to
System 80+

15.A.7 Fission Product Release Timing

Previous staff analyses and regulatory guidelines assumed an instantaneous

release of fission products into the containment where they are assumed to be
available immediately for release to the environment.

In draft NUREG-1465, more realistic fission-product release timing mechanisms
were assumed. For example, fission product gap activity releases for a large
break LOCA was estimated to commence no earlier than 10 to 30 seconds for a
PWR. Further, this draft NUREG indicated that fission product early in-vessel
releases were estimated to start no earlier than 0.5 hours for PWRs. As noted
in NUREG-1465 (Table 3.6, " Release Phase Durations for PWRs and BWRs"), the

duration of the gap activity release considered acceptable by the staff is
, ,

0.5 hours and the duration of the early in-vessel failure release phase of the |
LOCA is 1.3 hours. ABB-CE analyzed the radiological consequences of the
design bas.is LOCA assuming the timing presented in NUREG-1465. ABB-CE's

analysis was found to be conducted in accordance with staff guidelines, and
is, therefore, acceptable.

l
15.A.8 Aerosol Deposition in Containment

B determi e redinctive aerosol removal in the Sy:tc ,20+ centairrent i
,

folicwing a LOCA (in unsprayed region), control element assembly (CEA)
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ejection accident, and feedwater ljtie break inside containment, ABS-CE usec
the methodology described in Appe/ndix A, " Physical Processes Associated with

Aerosol Removal from the Containment Atmosphere" in an EPRI report titled
" Licensing Design Basis Sour e Term Update for the Evolutionary Advanced
Light-Water Reactor" (Ref. -) . The EPRI report references the mechanistic
correlation developed by the industry degraded core rulemaking program
(IDCOR). The correlation establishes functional relationship between a
dimensionless removal rate constant for sedimentation as a function of
dimensionless suspended mass concentration.

.

ABB-CE's proposed removal rate of 0.15 per hour by sedimentatio corresponds

to an airborne concentration of approximately 0.02 gm/m in the{ correlation.3

It neither considered diffusiophoresis nor hygroscopicity whichhead to a more#
iconservative estimate. For the CEA ejection accident, ABB-CE assumed a puff

release of approximately 6.8 percent of the gap inventory or approximately -

2000 gm of solids (neglecting coolant mist from the blowdown). With a
System 80+ containment free volume of approximately 1 x 10 m , this amount of3 3

solids leads to an airborne concentration of approximately 0.02 gm/m and an3

aerosol removal rate of 0.15 per hour.

The staff's model for evaluating natural deposition processes in the
containment is in its final stages of development (to be published as
NUREG/CR-6189) under a contract with the Sandia National Laboratory. Major
insights from that model were used by the staff to perform a comparative
analysis with the model used by ABB-CE. The staff's model uses two natural

processes for removing radioactive aerosol from the containment atmosphere
over the entire period of an accident (30 days): (1) sedimentation mechanism
of gravitational settling, including aerosol agglomeration, (2) diffusion
mechanism of diffusiophoresis and thennophoresis, and (3) turbulent diffusion
to walls. Neither the staff's nor ABB-CE's model explicitly considers
hygroscopicity of the aerosol particles except to argue that water adsorption
makes particles spherical. The staff's model predicts higher rates of aerosol
deposition than does ABB-CE's model during most of the period of fission-
product releases and for about 16 hours after fission-product release is
complete.
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For a duration of 24 hours after fission-product release began, ABB-CE's model !

y predicted more conservative decontamination (i.e., less depostion) of the
containment atmosphere by natural aerosol processes than the staff's model.
By this time, more than 95 percent of the fission-products released to the
containment have been deposited as a result of natural aerosol removal
processes. Both models predict rather extensive deposition of the remaining
radioactive aerosol over the next few days. Based on these comparisons, the

staff concludes that ABB-CE's model is adequately conservative, and therefore,
the staff finds it to be acceptable.

15.A.9 Aerosol Removal by Suppression Pool -- does not apply to System 80+

15.A.10 Containment Spray Removal

GDC 41, 42, and 43 of Appendix A to 10 CFR Part 50 require systems to control
fission products to reduce the concentration that may be released to the
environment. The containment spray system (CSS) reduces containment pressure
and temperature and removes airborne radioactive fission products in the
containment atmosphere following a LOCA.

The EPRI requirements document for evolutionary plant designs requires a CSS.
ABB-CE has provided a safety grade CSS in the System 80+ design. The CSS

(.onsists of two redundant and independent trains powered from separate sources
independent of offsite power. Each of the two containment spray pumps has a
design flow rate of 18,900 liters (5000 gallons) per minute. The two |
containment spray pumps are automatically started by a safety injection j
actuation signal (SIAS) and spray borated water (4000 to 4400 ppe as boron) to |
the containment atmosphere, taking suction from the in-containment refueling j

water storage tank. The normal operating water volume of this tank is 2.1 x
10' Liters (545,800 gallons). The CSS is designed to. operate throughout the j

entire duration of a LOCA.
'

The total free volume of the System 80+ containment is 9.25 x 10' m3 (3.34 x
3 310' ft ) of which the effective spray volume is 7.67 x 10' (2.74 x 10' ft )

(approximately 82 percent of the containment free volume). ABB-CE assumed the -

remaining 18 percent to be unsprayed. ABB-CE also assumed the average

|
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weighted fall height of spray droplets to be 25.9 m (54.8 ft). To obtain a
weighted average value of the spray removal coefficient for the entire sprayed
volume (the sum of Regions I, II, and III), ABB-CE weighted the individual
spray regions by the number of nozzles included in each of three sprayed
regions. ABB-CE calculated mixing between the sprayed and unsprayed volumes
of the containment using the method described in the EPRI evolutionary plant
source term paper (Ref. 1). This method is based on the density increase in
the sprayed volume and the resulting density-driven flow exchange with the
unsprayed volume as the containment cools due to the effects of spray.

In their application of the revised accident source tem to the System 80+
containment spray system, the staff and ABB-CE deviated from the guidance
given in RG 1.4 and the review procedures provided in SRP Section 6.5.2. The

staff considned the removal of airborne fission-products in particulate form
by spray as a first-order differential of particulate concentration in the
containment atmosphere and the particulate removal coefficient is given in a
mathematical equation form in the SRP. ABB-CE augmented this equation by
incorporating diffusiophoretic deposition due to steam condensation on the

dispersed spray droplets. This argumentation is done by using the SWNAUA
computer code (Ref. 2) which is a further modification of the NAVA-4 code
(Ref. 3) to include the effects ofhgroscopicity on particle steagR

(condensationand)removalbydiffusiophoresis.
L l

ABB-CE, however, stated that the effects of hygroscopicity have not applied to
the containment spray system performance evaluation for the System 80+ design.

In implementation of the revised accident source term for evolutionary
reactor designs, the staff approached the removal of airborne fission-products
in particulate form by spray in an entirely different way from that ABB-CE. |
The staff developed a mechanistic and simplistic model that can be used to-

estimate aerosol removal by sprays without the necessity of using detailed
systems codes such as NAVA-4 or CONTAIN. It is described in detail in
NUREG/CR-5966, "A Simplified Model of Aerosol Removal by Containment Sprays"

(June 1993). The staff developed its model using current knowledge of the
physical phenomena involved in spray performance (e.g., observed spray
performance data). With this model, the staff conducted a cuantitative |

uncertainty analysis of spray performance using a Monte Carlo method to
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sample 20 uncertain quantities related to phenomena of spray droplet behavior
as well as the initial and boundary conditions expected to be associated with

DBAs. Spray water flux into the containment and the fall distances of spray
droplets are plant design specifics.

The staff calculated fission-product removal coefficients (lambda values) for
the System 80+ containment spray system for best estimate, upper bound
(90 percent confidence that lambda values are less than or equal to indicated
values), and lower bound (90 percent confidence that lambda values are greater
than or equal to indicated values) using the staff's model described in
NUREG/CR-5966. The staff evaluated the spray model proposed by ABB-CE and
compared it with the model developed by the staff. The staff finds the
following:

1. The average spray droplet size of 1000 micrometers v.m) used by ABB-CE is
more conservative compared to the distribution of droplet sizes (200 to
1200 gm) used in the staff's model.

2. ABB-CE's correlation used to calculate terminal velocities for droplets
and its capture efficiencies are more conservative than those used in the
staff's model.

-- 6 .

3. The staff's model assumes that non-radioactive aerosols are produced
(350 kg from in-vessel releases) while ABB-CE does not.

ABB-CE and the staff assume that the radioactive aerosols are not
hygroscopic. The staff did not consider the aerosols to be hygroscopic
because hygroscopic components such as Cs0H and Cs! will be greatly
diluted by non-hygroscopic materials following a reactor accident.

Particulate capture efficiencies used by ABB-CE are different from those
used in the staff's model and coupled with the conservative terminal
velocity correlation would yield more conservative results compared to

|that used by the sta'ff.

!
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6. ABB-CE used the diffusiophoretic capture of aerosols which is neglected .,
the staff.

7 i

7. hCE Jhestaffassumedthatsprayedandunsprayedregionsinthe |'

containment'are well mixedj ASB c5 aspeJ4As41% sperg sJ unPgeA !

por+; ns cF #e cyrage) reg,an wr. w1I-snwA ktSat rniay le+ue Uw syng z A
The staff performed a comparative analysis of ABB-CE's spray model with its unsfnge4 |
own model. The staff used the lower bound spray removal coefficient values in ryons ;

its analysis and found that ABB-CE's model produced spray coefficients which |
were conservative relative to the staff's values. As a result, the staff r2+c. |
finds ABB-CE's spray model proposed for the System 80+ containment design to
be acceptable.

15.A.11 ESF Filtration /Adsorber Systems !

r

The System 80+ design has provided engineered safety feature (ESF) filtration
and adsorber systems where credit was needed in the DBA analysis. ESF-grade i
systems were provided for the annulus ventilation and containment ventilation |

purge systems (HEPA filters only), control room ventilation system (HEPA !

filters and charcoal adsorbers), and the fuel handling building (HEPA filters
,

only). The staff's evaluation of the control room ventilation system is !

contained in Section 6.4 of this report.
;

The annulus ventilation system consists of two redundant ventilation systems;
each system consists'of a fan, a filter train, associated ductwork, dampers,
and necessary controls. The annulus ventilation sp tem provided in the
System B0+ design did not take credit for iodine removal by charcoal
filtration. Likewise, it took no credit for removal of iodines in either the

elemental or organic form and assumed a particulate removal efficiency of
'

99 percent. In the staff's review of the analysis of the radiological
consequences of a design basis LOCA, credit was given'only for the removal of
particulate iodines. ABB-CE's analysis also assumed ne credit for removal of
other iodine forms. Both analyses demonstrated the capability of the |

. System 80+ design with respect to radiological consequences of a LOCA. In

|

|
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evaluating the radiological consequences of a fuel handling accident in either
*

the containment or the fuel building, credit was taken for the operation and
filtration of their respective ventilation systems.

!

15.A.12 Atmospheric Dispersion Model for Control Room Habitability Assessment

Model not used for System 80+ evaluation. Staff's analysis is

contained in Section 6.4 of this report.

15.A.13 Failure of Passive Containment Cooling System -- does not apply to
Systen 80+

15.A.14 References for Appendix A

1. " Licensing Design Basis Source Tern Update for the Evolutionary Advanced
Light Water P.eactor," Advanced Reactor Severe Accident Program Source Tern
Expert Group, September 1990.

'"
o2. 0

X 2. "SWNAUAVERLEVO$,"Ae al Behavior in a Condensing Atmosphere -g
Diffusiophoresis Version," NU-185,@ust 193) M a$ M(j 3

k W','O
3. Bunz, H. et -? 'uUA Mod 4: A Code for Calculating Aerosol Behavior in

LWR Core M _ s sents, Code Description and User's Manual, Preliminary
Descri; e ^ a 1982.

.

.

.
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with the provisions of 10 CFR 52.45. In the initial application on March 30,
1989, ABB-CE applied for the SDC in accordance with Appendix 0 of 10 CFR
Part 50. On August 21, 1989, ABB-CE revised its SDC application to be
pursuant to 10 CFR Part 52. However, in the staff's letter dated May 1,1991,
the NRC stated that the contents of the ABB-CE application for System 80+
design were made in conformance with the requirements of 10 CFR 52.47 and

included Combustion Engineering Standard Safety Analysis Report-Design
Certification (CESSAR-DC) as amended through Amendment I by ABB-CE's submit-

tals dated April 26, July 12, and October 29, 1990, and March 4, 1991 (listed
in Appendix A of this report). Therefore, the applicable date for the
appropriate supplement of NUREG-0933 for paragraph 52.47(a)(1)(iv) is
six months prior to ABB-CE's submittal to be in conformance with 10 CFR 52.47
or the March 4, 1991, date. In Amendment U to Appendix A of CESSAR-DC, ABB-CE

committed to address the relevant issues in Supplement 15 of NUREG-0933 They
applicable supplement of NUREG-0933 is upple nt 15. G. g g

44<re o m -

The staff reviewed Supplement 15 of NUREG-0933 to determine the list of issues
contained in Appendix B of NUREG-0933, " Applicability of NUREG-0933 Issues to

Operating and Future Plants," that should be addressed to meet paragraph

52.47(a)(1)(iv). In addition, five other issues (A-17, A-29, B-5, 29, and 82)
were added to the list. These were issues that were resolved without the
issuance of new requirements, but for which the Office of Nuclear Reactor
Research, NRC, had recommended the development of specific guidance for future
pl ants.

The issues needed to meet paragraph 52.47(a)(1)(iv) are evaluated in Sec-
tions 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. Based on these evaluations, the staff concludes that
ABB-CE has adequately demonstrated compliance for the USIs and medium- and

high-priority GSI that are technically relevant to the System 80+ design as
required by 10 CFR 52.47(a)(1)(iv). Some of these items involve COL action
items and will be the responsibility of the COL applicant.

i
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Compliance with 10 CFR 52.47(a)(1)(ii)
;

|

Paragraph (1)(ii) of 10 CFR 52.47(a) requires an application for a standard
design certification to include a demonstration of compliance with any -

technically relevant portions of the TMI action plan requirements in 10 CFR

50.34(f).

;

j 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.
Due to the overlap between these TMI items and the TMI items from NUREG-0933

! in Section 20.3 of this report, Section 20.5 lists all the 50.34(f) TMI items
in tabular form. This provides the issue designation and a reference to the
appropriate section in Section 20.3 of this report which contains the evalua-

,

tion of the TMI item.

The staff concludes that ABB-CE has adequately demonstrated compliance of the
i System 80+ design for the technically relevant portions of 10 CFR 50.34(f).

Incorporation of Operatina Experience

In a staff requirements memorandum dated February 15, 1991, on SECY-90-377,
" Requirements for Design Certification Under 10 CFR Part 52," the Commission

directed the staff to ensure that the standard design certification process
preserves operating experience insights in the certified design. As discussed
in Section 20.6 of this report, the staff concludes that ABB-CE has adequately

| considered operating experience identified in generic letters and bulletins
!

|
issuedbytheCommissionsince{980intheSystem80+ design.$ .by r~n cy
Besolution of Issues Relevant to the System 80+ Deslan

I .

In Section 1.0 of Appendix A of CESSAR-DC, ABB-CE listed the issues in

| Supplement 15 of NUREG-0933 that it considered relevant to the System 80+
1 design. The justification for ABB-CE considering an issue not relevant to the

design was also provided in Section 1.0. The resolutions of the issues that

.
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ABB-CE considered relevant to the design and that the staff considered
relevant in terms of 52.47(a)(1)(ii) and (iv) are given in Sections 20.1
through 20.5.

There are also issues that were evaluated by the staff and are discussed in
these sections which ABB-CE did not consider relevant in Amendment U and the
staff does not consider relevant in terms of Supplement 15 of NUREG-0933.
These issues were evaluated by the staff during the review of the System 80+
design since it was submitted by ABB-CE in 1989, and it was decided to keep
the evaluations in Chapter 20 of this report.

Table 20.1 lists the relevant USIs and GSIs (i.e., issues) for the System 80+
design, the sections where the issues appear in this chapter, and the basis
for the relevancy of the issue to the design. The relevancy of the issues are
the following, as discussed above: (1) the issue is required by M CFR
52.47(a)(1)(ii) or (iv), (2) the issue was selected by ABB-CE as being
relevant in CESSAR-DC Appendix A, and (3) the staff decided to discuss the
issue. In the latter case. ABB-CE originally stated the issue was relevant in
an early amendment to Appendix A and then concluded that the issue was not

relevant to the System 80+ design. These latter issues and the evaluations by
the staff were left in Chapter 20 of this report. The issues are arranged in
the order they appear in Sections 20.1 through 20.4 of this chapter.

20.1 Task Action Plan items

The task action plan items, except for A-48 and B-26, which are evaluated
against the ABB-CE System 80+ design in this section were evaluated (1) for
the design to meet 10 CFR 52.47(a)(1)(iv) and 10 CFR 50.34(f) and (2) because
ABB-CE stated in Appendix A of CESSAR-DC that the task action plan item
applied to the design. ABf>tE-hac-nnt adenuately nroposed-reseltrt-ions iu, ths

.-(crowing t ask Action riantr - B-17, B46, C-1, and C-17. ABS-CE has bete

_r49uested-to-address--thasa4ask--ac-t 4en-144n- it -
|

Issue A-1: Water Hammer

Issue A-1, formerly USI A-1 in NUREG-0933, addresses the issue of water hammer
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generator tube rupture events are not dominant contributors to risk (Refs. I

and 2). However, the staff issued a generic communication, GL 85-02, " Staff
Recommended Actions Stemming From NRC Integrated Program for the Resolution of

Unresolved Safety Issues Regarding Steam Generator Tube Integrity." After
reviewing responses to GL 85-02, the staff concluded that the large majority
of licensees and applicants are following programs, practices, and procedures
that are partially to fully consistent with, or equivalent to, the recommenda-

tions discussed in GL 85-02.

ABB-CE indicates that the staff's recommendations in GL 85-02 will be fol-
lowed, and they are: prevention and detection of loose parts, steam generator
tube inservice inspection, secondary water chemistry and impurity control,
primary-to-secondary coolant leakage limit, primary coolant iodine activity
limit, and safety injection s nal reset logic.

g .c ( a|Gs y b e L h "[Yd $6 z k y.Y hYre '':t r%G
The staff finds that ABB-CE's proposed resolution to Issue A-4 is acceptable
The staff has recently initiated rulemaking to address more recent experience
with steam generator operation. ABB-CE will be subject to the applicable
requirements of any rule that is promulgated in this area.

The initial staff reviews identified an unresolved issue regarding secondary .

water chemistry guidelines. This issue was designated as DSER Open

Item 5.4.2-5. As stated in Section 5.4.2 of this report, the secondary water
chemistry guidelines contained in the CESSAR-DC now meet the recently pub-
lished Electric Power Research Institute (EPRI) guidelines for makeup water to
steam generators. Therefore, DSER Open Item 5.4.2-5 is resolved.

The CESSAR-DC specifies that development of the steam generator tube inservice >

inspection program is the responsibility of the COL applicant. The program is
plant specific and will be reviewed by the staff individually for each license
application referencing the System 80+ design certification. Therefore,
submittal of the inservice inspection program is identified as COL Action
Item 20.1-1.

See Issues 66 and 135 for additional evaluations of steam generator issues.
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A nuclear power plant comprises numerous systems, structures, and components
(SSCs) that are designed, analyzed, and constructed by many different engi-
neering disciplines. The degree of functional and physical integration of
these SSCs into any single power plant may vary considerably. Concerns have

been raised about the adequacy of this functional and physical integration and
coordination process. The US1 A-17 program was initiated to integrate the
areas of systems interactions and consider viable alternatives for regulatory
requirements to ensure that the ASIS have been or will be minimized in
operating plants and new plants. Within the framework of the USI A-17
program, the staff requested, as stated in NUREG-0933, that plant designers
consider the operating experience as discussed in GL 89-18 and use the

| probabilistic risk assessment (PRA) required for future plants to identify the
vulnerability and reduce Asis.

In responding to the staff RAI Q440.127(1) listed in Appendix B of this
report, ABB-CE stated that the System 80+ plant is designed to prevent ASIS
from water intrusion, internal floods, seismic events, and pipe ruptures.
ABB-CE gave examples of the design features to prevent ASIS. In the resolu-
tion to USI A-17 included in CESSAR-DC Appendix A, ABB-CE indicated that the |

System 80+ design is evaluated for its vulnerability to ASIS identified from
previous designs and operating experiences reported in licensee event reports )
(LERs) and NRC Information Notices. ABB-CE evaluated each of the interaction
incidents resulting from water intrusion referenced in NUREG-1174, " Evaluation
of Systems Interactions in Nuclear Power Plants: Technical Findings Related
to Unresolved Safety Issue A-17," to identify the features of the System 80+
design that should ensure prevention of a similar ASI. In addition, the

System 80+ PRA covers functionally coupled ASIS.

At the time of issuance of the DSER, ABB-CE was scheduled to revise the
System 80+ PRA. As part of the scheduled revision there were plans to
qualitatively assess potential fire and flood risk in order to partially

address spatially coupled ASIS. Spatially coupled ASIS were also addressed,
in part, by the seismic PRA. ABB-CE committed to evaluating induced-human- |
intervention-coupled ASIS in parallel with the System 80+ PRA revision. In

addition, ABB-CE committed to provide an inspections, tests, analyses, and
acceptance criteria (ITAAC) program acceptable to the NRC for ASI risk
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back to the IPWST via a recirculation line. Satisfactory hydraulic perfor-

mance of the IRWSI can be verified by testing ath'out) conditions on the
pumps and minimum level in the IRWST. (fy_Q

>

The System 80+ IRWST design differs from conventional sump designs. The IRWST

does not function as the containment sump; the holdup volume tank (HVT) serves
this purpose. Water, from a reactor coolant break or the initiation of

containment sprays, accumulates in the HVT and overflows into the IRWST via a
spillway. Vertical screens, capable of filtering debris greater than 3.8 cm
(1.5 in.) in diameter, are provided at the entrance of the HVT to prevent / 4

; debris from entering the HVT and thus the IRWST. These vertical screens are
greater than 6 feet high and more than forty feet long. The HVT is of

sufficient volume as to allow significant settling of high density debris,tr
.oec-ur, -, ;

co MJ

ThefinedebristhatjdntroducedintotheIRWSTispreventedfromentering
the SIS suction header piping by a debris screen. These screens are located
at each end of t edeu ng walls. These wing wall assemblies extend from
the IRWST floor to 'ximum IRWST water level. The wing wall screens have
the capability of removing particles greater than .23 cm (0.09 in.) diameter.
A description of the IRWST screen design is provided in CESSAR-DC Appen-
dix 19.8A, Section 2.9. Section 6.8.2.2.1 of CESSAR-DC requires that the COL
applicant submit an analysis, consistent with RG 1.82, of the suction inlet

screenareabasedontheinsIntTTW]peandquantity. This analysis must
show that the System 80+ sc e af least three times over that indicated by
RG 1.82. The staff finds this tment sufficient to meet the staff's
current position that ECCS suction strainers be sized in accordance with
RG 1.82, Revision 1, but with a factor of three sizing margin.

Other design features have been incorporated to reduce the potential for a
decrease in ECCS suction efficiency. To minimize the potential for corrosion
products, surfaces in the IRWST that are in direct contact with borated water

are lined with stainless steel. IRWST water can be cleaned by the chemical
and volume control system. Each of the four SIS pumps have separate IRWST
suction lines and each of the two CSS pumps takes suction from one of these
four lines. Finally, in response to RAI 440.166, the applicant stated that
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permanent cage-type vortex suppressors, constructed of standard floor grating,
will be placed over each ECCS suction inlet. Cage-type vortex suppressors
have been found to be effective in suppressing vortices and eliminating air
ingestion.

To avoid excessive fouling and plugging of the screens near the IRWST suction
inlets during an accident, Section 13.5.2 of CESSAR-DC states in part that the
containment must be cleaned of sand, maintenance debris, and other particulate
materials prior to startup from a refueling outage.

Several significant events have occurred including the plugging of emergency
core cooling system (ECCS) suction strainers at the Perry Nuclear Power Plant
and BarsebAck plant in Sweden. The staff had originally proposed that the
advanced designs provide the ability for backflushing of the suction strain-
ers, which is similar to the resolution taken in Sweden for the Barsebsck

plant. However, a decision was made to evaluate sump sizing criteria, rather
than backflushing ability. As a result, in the " Advance Copy of the Final
Safety Evaluation Report for the Advanced Boiling Water Reactor (ABWR)," dated
December 1993, the staff stated that an acceptable resolution for the advanced
designs would be to size the ECCS suction strainers in accordance with

| RG 1.82, Revision 1, but with the factor of three sizing margin.

The staff has reassessed the potential impact of clogging of the ECCS suction
strainers on advanced light water reactors. The staff concludes that the
System 80+ meets the staff's current position on Issue A-43 which requires
that all ECCS suction strainers be sized to three times the area that would be
calculated based on RG 1.82, Revision 1, for all LOCA scenarios.

hMcx hOfThe staff conducted a qualitative assessment of 1 4 ssociated with not
applying the three-times multiplier for th ABWR design. The assessment

showed that the incremental risk is marginal unless very pessimistic assump-
tions are used; however, because of the uncertainties in the staff's knowledge
of the severity of this phenomenon on the design basis of the LOCA, the staff
has decided to take a conservative position. For operating plants, the staff
issued NRC Bulletin 93-02, Supplement 1, which requested interim compensatory
measures to minimize the potential for the loss of ECCS suction pressure
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during a LOCA. Further analysis is required to assess the impact of non-
fibrous debris on the potential for ECCS pump head loss because the staff has
not bounded the magnitude of this issue.

/
Therefore, it is prudentAo consider a more conservative position (i.e., the
three-times screen multiplier) to ensure compliance of the System 80+
design with 10 CFR 50.46. This position is in conformance with the Commis-

sion's advance reactor policy goal of providing a greater margin of safety for
the next-generation reactor designs, as the System 80+ design.

In the DSER, the staff found the resolution of Issue A-43 in conformance with

SRP Section 6.2.2, Revision 4 and RG 1.82, Revision 1 and acceptable pending
(1) the resolution of the open and confirmatory items in Section 5.4.3 of the
DSER, concerning (a) the potential vortex formation as part of shutdown risk
review and (b) capability of shutdown cooling pumps to continue pumping
subject to possible air and other effects, and (2) providing analysis,
necessary design enhancements, or both, to conclude the capability of the CSS
pumps to continue pumping when subjected to possible air, debris, or other
effects such as particulate ingesting on pump seal and bearing systems. The

staff has found that the open and confirmatory items in Section 5.4.3 of this
report, identified in Items (1)(a) and (1)(b) above, have been resolved. As

discussed above, and in Section 19.3.2.3 of this report, the two CSS pumps
take suction from the SIS suction headers. Therefore, the above resolution is
applicable to the CSS pumps and the shutdown cooling pumps, which are func-
tionally interchangeable with the CSS pumps.

Therefore, based on the above, the staff finds ABB-CE's response to this issue
acceptable and Issue A-43 is resolved.

Issue A-44: Station Blackout

Issue A-44, formerly USI A-44 in NUREG-0933, is addressed in Section 8.5 of
this report. On the basis of its review, the staff concludes that this issue
is resolved for the System 80+ design.
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basis LOCA had been required by 10 CFR 50.44 well before the TMI-2 accident,
metal-water reactions generated hydrogen during the accident in excess of the
amounts specified in 10 CFR 50.44.

In response to the accident at Three Mile Island, Unit 2 (TMI-2), the Commis-
sion promulgated regulatory requirements on hydrogen control in 10 CFR 50.34 |

and 50.44. 10 CFR 50.34(f) requires a hydrogen control system based on a
100 percent fuel-cladding metal-water reaction and a hydrogen concentration
limit of 10 percent on uniformly distributed hydrogen in the containment, or a
post-accident atmosphere that will not support hydrogen combustion. Only
those plants whose construction permits had not been issued at the time of the
TMI-2 accident are covered by this rule.

In CESSAR-DC Appendix A, ABB-CE originally considered that this is one of I

the issues applicable to the System 80+ design. Upon further review, in
Amendment V, ABB-CE concluded that Issue A-48 was not applicable because the

issues had been su er ed.
.s

! COL Action Item 20.2-7 in the DSER identified the requirement for the staff to
review relevant plant-specific design features regarding combustible gas
control for conformance to 10 CFR 50.34(f) when an application is received.
The staff's review of this issue now finds that the System 80+ design meets
the requirements of SECY-90-016 and 10 CFR 50.34(f) for hydrogen control (see
Section 19.2.3.3.1 of this report). Therefore, COL Action Item 20.2-7 is
resolved and ABB-CE's response to Issue A-48 is acceptable.

As stated in NUREG-0933, this issue was integrated into the resolution of
Issue 121. See also the discussion of Issue 121 in Section 20.2 of this
report.

Issue A-49: Pressurized Thermal Shock

The neutron irradiation of reactor pressure vessel weld and plate materials
decreases the fracture toughness of these materials. The staff's concern is
the possibility of vessel failure due to a severe pressurized overcooling
event, or thermal shock. This is Issue A-49 in NUREG-0933.

,-
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(3) " Response to NRC Request for Additional Information," Letter from
C.B. Brinkman, ABB-Combustion Engineering, to U.S. Nuclear Regulatory
Commission, LD-92-030, February 25, 1992.

Issue B-17: Criteria for Safety-Related Operator Actions

Issue B-17 in NUREG-0933 involves the development of a time criterion for
safety-related operator actions including a determination of whether automatic
actuation is required. This issue also concerns PWR designs that require
manual operations to accomplish the switchover from the injection mode to the
recirculation mode following a LOCA.

Current plant designs are such that reliance on the operator to take action in
response to certain transients is necessary. Consequently, it becomes

necessary to develop appropriate criteria for safety-related operator actions

(SR0As). The criteria would include a determination of actions that should be
automated in lieu of operator actions and development of a time criterion for
SR0As.

l

The review criteria for this issue are contained in ANSI /American Nuclear j
Society (ANS) 58.8-1984, " Time Response Design Criteria for Nuclear Safety
Related Operator Actions," and ANSI /ANS 52.2-1983, " Nuclear Safety Criteria
for the Design of Stationary Boiling Water Reactor Plants." Plants should
perform task analysis, simulator studies and analysis and evaluation of
operational data to assess ESF and safety-related control system designs for
conformance to the criteria. Where nonconformance is identified, modification
of the design and hardware may be required.

7
In the revise AR' Amendment Q), ABB-CE indicated that the requirement

for automation of the switch from the injection mode to the recirculation mode
is not applicable because the System 80+ design has an in-containment refuel-
ing water tank. ABB-CE noted that the System 80+ design has eliminated the
switchover function. Further, ABB-CE indicated that the goal of the Sys-
tem 80+ design is that no manipulations requiring operator actions are

d
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required during the first 30 minutes for all System 80+ design-basis events. .k
The staff finds the information provided by ABB-CE acceptable and, therefore,
this issue is resolved.

The DSER stated that this issue would be addressed in the FSER and designated
the action incorrectly as DSER Action Item 20.1-19. The correct number was g

| "
DSER Action item 20.2-19. On the basis of this evaluation, DSER Action

D[
Item 20.2-19 is resolved.

Issue B-26: Structural Intearity of Containment Penetrations ]
| Issue B-26 in NUREG-0933 addresses the concern over the staff evaluation to N

s,

| assess the adequacy of specific containment penetration designs from the point
of view of structural integrity, in-service inspection (ISI) requirements, and '~g

,

g
new surveillance or analysis methods applicable to containment penetrations N kthat are identified as inaccessible. However, after reevaluating of the g
issue, the staff determined that the increase in occupational radiation M
exposure from additional inspections would negate the small potential risk g
reduction associated with the issue. As a result, the staff concluded that s

the issue wa resolved a d no new requirements were established. -Q d
dg. If3

In CESSAR-DC Appendix A, ABB-CE stated that this is one of the issues consid- &Q
ered to be applicable to the design of ALWR. However, after further review, .i
ABB-CE eliminated the issue and categorized it as not relevant to the Sys-!

tem 80+ standard design based on the staff's evaluation in NUREG-0933 which ,

concluded that the issue was resolved with no new requirements established. 4
ABB-CE's disposition of this issue is acceptable; therefore, Issue B-26 is hb
resolved.

Issue B-36: Develop Desian. Testina, and Maintenance Criteria for Atmosphere

Cleanup System Air Filtration and Adsorption Units for Enaineered

Safety Features Systems and Normal Ventilation Systems

lhe purpose of B-36 in NUREG-0933 was to develop revisions to the then current
guidance and staff technical positions regarding engineered safety feature
(ESF) and normal ventilation system air filtration and adsorption units. The
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- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . __ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ __



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

.

,

i

September 1988, Issues A-3, A-4, and A-5, which addressed steam generator tube
integrity, were resolved and the staff's findings were published in

I NUREG-0844, "NRC Integrated Program for the Resolution of Unresolved Safety '

Issues A-3, A-4, A-5 Regarding Steam Generator Tube Integrity." The staff
concluded that no new or revised requirements were necessary for Issue 66
since NUREG-0844 addressed the safety concerns identified under this issue.
Thus, this issue was resolved and no new requirements were esta lished.

e r e n k Y O h M & r e n s e [ Q ce itc e e OMSG)t ''

ABB-CE stated in CESSAR-DC Appendix A that the secondary system, including the
steam generators and condenser, will be designed, manufactured, tested,
inspected, and operated in accordance with accepted industry codes and
standards. The steam generators will meet the requirements of Sections III
and XI of the ASME Code for design, manufacture, test, and inspection. Also,
steam generator design will meet the intent of the guidance given in SRP
Sections 5.4.2.1 and 5.4.2.2 for steam generator materials, quality assurance,
inservice tube inspection, and secondary-side water chemistry.

ABB-CE's statements are adequate in ensuring the structural integrite of steam
generator tubes and, thus, acceptable in resolving Issue 66 for the System 80+
design. Additional evaluations of steam generator issues are contained in the
discussions of Issues 135 and A-4 in this report.

Issue 67.3.3: Imoroved Accident Monitorina
i

Issue 67.3.3 in NUREG-0933 addresses weaknesses in reactor system monitoring
that could inhibit correct operator responses to events similar to the steam
generator tube rupture event at the Ginna Power Plant on January 25, 1982.
During the event, the following weaknesses in accident monitoring were
apparent: (1) non-redundant monitoring of RCS pressure, (2) failure of the
position indication for the steam generator relief and safety valves, and
(3) limited range of the charging pump flow indicator. As stated in
NUREG-0933 and Supplement 1 to NUREG-0737, the implementation of the recommen-

dations described in RG 1.97, " Instrumentation for Light-Water-Cooled Nuclear
Power Plants to Assess Plant and Environs Conditions During and Following an
Accident," resolves this issue.
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f| on non-safety-grade components to mitigate design-basis accidents. Issue 70

! in NUREG-0933 addressed the assessment of the need for improving the reliabil- |

b ity of PORVs and block valves. ;
!

i
i

: The design purpose of PORVs is to prevent challenges to spring-operated safety
valves and to provide rapid depressurization capability. Older ABB-CE plants |

E had PORVs, but the. newer ABB-CE System 80+ design did not include PORVs and !

block valves. Instead, the System 80+ includes a safety depressurization [
system (SDS), which is a safety-grade system, providing venting and rapid
depressurization capability for mitigation of beyond-design-basis accidents.
In Section 6.7 of this report, the staff approved the design of the SDS. |

Therefore, Issue 70 is resolved.
,

'm -
-

y ABB-CE ,did not consider thi issuereleganttotheSystem80+designbe !

[htedesindoes/ntinclud ORVs a b1dck valves. Q ccordan with
|p,

REG-0 93, the i sue 5 rel vant ecause it is f all pressu ize wat r
'

wh,iIhincludesthe.Syst 80+ de'ign; owever,(he/ssueisresolvedactor
,

y for the stem 80 sign beh se the desi as m . !; ...a a;ca va;ms. !

b $ ff !b 'g
Issue 75: Generic Implications of ATWS Events at the Salem Nuclear Plant i

i

The purpose of Issue 75 in NUREG-0933 was to address the generic implications i

of two events at Salem Unit I where there were failures to scram automatically |
because of the failure of both reactor trip breakers to open on receipt of an j

.

actuation signal. This issue was expanded to include a number of issues |
raised by the staff that were closely related to the design and testing of the !

reactor protection system. The requirements for this issue were issued in |
GL 83-28.

I
The actions covered by GL 83-28 fall into the following four areas: |

1

(1) Post-Trip Review - This action addresses the program, procedures and data |

collection capability to assure that the causes for unscheduled reactor
shutdowns, as well as the response of safety-related equipment, are fully j
understood prior to plant restart. j

i
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of GL 89-10 on safety-related motor-operated valve testing. As stated in
NUREG-0933, the related concerns about significant blowdown loads on valves
will be addressed in Issue 152.

Section 6.3 of this report discusses the safety injection system for the
System 80+ design. Steam lines are not used to power the four high-pressure
safety injection pumps, and there are no low-pressure injection pumps. The
lack of HPCI steam lines resolves this issue for the System 80+ design.

T GNm f Cr>1caeb?k M b
thiYissuerelevanttotheSystem design because

'
ABB-CE did no

the esi n does not inclu 5Yeani~ tines-for-the-MGPI-pumps In accordance
wi h 14 EG-0993,the'is is relevar!t-b c use it is for all pressurized water

/. /- /

reac rs which includes the System'80+ d ign; however d h issue is resolved y '
{or he Systems 80+ degbe/

/ /cause the esign, dot!s not use team line fo /r
hig pressure safety injection.

Issue 93: Steam Bindina of Auxiliary Feedwater Pumps

issue 93 in NUREG-0933 addressed the potential for a common-mode failure of

the auxiliary or emergency feedwater (EFW) system resulting from steam binding
of the EFW pumps caused by heated main feedwater leaking back through check
valves. The EFW system is used to supply water to the steam generators should
the main feedwater (MFW) system be lost, and steam binding of the EFW pumps
could result in the loss of the EFW system.

The EFW system may be isolated from the MFW system by a check valve or one or

more isolation valves (depending upon the specific design) to keep hot mala
feedwater from entering the EFW system. However, operating experience has
shown that check valves tend to leak, thus, permitting hot main feedwater to
enter the EFW system. This hot feedwater can subsequently flash to steam in
the EFW pumps and discharge lines causing steam binding of the pumps.

In addition, the EFW piping is sometimes arranged so that each EFW pump is
connected through a single check valve (which is used to prevent back leakage)
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-In CESSAR-DC Table 2.0-1, ABB-CE specifies the site-specific maximum flood

level to be 0.3 m (1 ft) below grade. This flood level, which is consistent
with the requirement of the EPRI ALWR utility requirement document (URD)
(Ref. 2), is acceptable to the staff because the minimum design-basis flood
level is specified at 0.3 m (1 ft) below plant grade for preventing damages to
seismic Category I structures, systems, and components (SSCs). This approach

is acceptable since any sites with a flood level higher than 0.3 m (1 ft)
below grade will be excluded from the design certification.

;

The COL applicant must use the site-specific environmental data for determin- f
Iing PHP in accorda3ce with the guidance of SRP Sections 2.4.2 and 2.4.3 as

_ |
presented in CESSAR-DC Table 2.0-1, shall not be exceeded by the site-specific

,

flood level . This is a Site Parameter and, therefore, does not require a COL

[yaction item as previously referenced in the DSER. '

Therefore, based on the above, Issue 103 is resolved for the System 80+
design.

'

References '-
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Issue 105: Interfacina System LOCA (ISLOCA) at LWRs :

W

Issue 105 in NUREG-0939 was limited to pressure isolation valves (PIVs) in
BWRs and was resolved by requiring leak-testing of the check valves that
isolate low-pressure systems that are connected at the RCS outside of contain- i

~
~

ment. It is related to Issue 96 which addressed PIVs between the RCS and RHR
'

, systems in PWRs. Wowever, bec m e ^99 rE did m W amtress issue 96, ro h ''
;

pulsure pipina_ systems- _re nf the "CS Suuiidogisc'aticr coulA b ,

f n yjo flee W ' NT .fS h
,

9
ABB-CE System 80+ FSER 20-96 March 1994 !

!
<

y- - c-- - -- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-



|

|

l
,

report addresses, among other things, proposed regulatory requirements for
shutdown and low-power operations. Previously, the staff reviewed the

!

shutdown risk evaluation report from ABB-CE against the guidance in draft I

NUREG-1449 (DSER Open Item 20.2-13). The staff concludes hat the shutdown
risk evaluation of AB -CE is acceptabled f5 <* S ' s F u> ( k
Soc O fN% % f N LA ll 6 G - j q q y .

'

\

Therefore, based on the above evaluation, ABB-CE's resolution of Issue 99 is
acceptable for the System 80+ design, and DSER Open Item 20.2-13 is resolved.
The staff's evaluation of the shutdown risk report is included in Sec-
tion 19.8A of this report.

Issue 103: Desian for Probable Maximum Precipitation (PMP)

Issue 103 in NUREG-0933 addressed the acceptable methodology for determining

the design flood level for a particular plant site. The use of the most
recent National Oceanic and Atmospheric Administration (NOAA) procedures for
determining the probable maximum precipitation for a site was questioned after
a licensee disputed the use of two NOAA hydrometeorological reports. The
resolution of this issue calls for the staff to provide guidance on an
acceptable means to meet the GDC 2 requirement for design bases for floods to
reflect consideration of the most severe historical data with sufficient
margin for the limited accuracy, quantity, and period of time in which data
have bee.7 accumulated. An acceptable resolution is to use SRP Sections 2.4.2
and 2.4.3 as the guidance to incorporate the probable maximum precipitation
(PMP) procedures and criteria contained in the latest National Weather Service
(NWS) publications.

In CESSAR-DC Appendix A (Ref. 1), ABB-CE states that site design parameters,
including maximum flood level, are given in CESSAR-DC Table 2.0-1. ABB-CE

also states that the System 80+ plant is designed in accordance with GDC 2 for
the most severe environmental conditions including flooding, tornado, and
hurricane, and meets the intent of SRP Sections 2.4.2 and 2.4.3. Furthermore,

Appendix A requires the COL applicant to review historical site-specific
environmental data to ensure compliance with the enveloping assumptions of
CESSAR-DC Table 2.0-1.
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rigorous consideration of accident sequences during shutdown operations has
resulted in potentially incomplete or inadequate instrumentation, emergency
response procedures, and mitigative equipment. Owing to the safety signifi-
cance of events during shutdown and low-power conditions, the staff determined
that proper consideration of the topic would be required before NRC would
issue a final design approval on the System 80+ design.

Two primary measures were required to demonstrate adequate treatment of
shutdown risk for the System 80+ design: (1) adequate vendor assessment of

shutdown and low-power risk, identifying design-specific vulnerability and
weakness and (2) documentation showing consideration and incorporation of
design features that minimize shutdown and low-power risk vulnerabilities. g

g' 1 td d
In response to RAI Q440-129 through 151, listed in Append this report,

,

regarding the shutdown risk concerns, ABB-CE submitted a report on July 31,
1992. The report covers the following topics:

(1) procedures

(2) technical specifications improvement

(3) midloop operation

(4) loss of decay heat removal

(5) primary / secondary containment capability and source term

(6) rapid boron dilution

(7) fire protection
|

(8) instrumentation

(9) ECCS recirculation capability
(10) effect of PWR upper internals
(11) fuel handling and heavy loads

(12) potential for draining the reactor vessel
(13) CESSAR-DC Chapter 15: Non-LOCA/LOCA Dose |

I
(14) CESSAR-DC ChapL- 6: Loss-of-Coolant Accidents '

(15) CESSAR-DC containment analysis

(16) probabilistic risk assessment

OK
Recently, the staff published a r - report: NUREG-1449, "NRC Staff Evalua-

tion of Shutdown and Low Power Operation for Nuclear Plants in the U.S." This
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es t in e rupture of e low-pr sure piping and LOC , because e is
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accident.

s stated in NUREG-0933, Information Notice 92-36 was issued on this subject. |
The individual plant examinations required by the staff on operating plants

:

included analyses of these sequences. This issue was resolved wi hout any new

g[requirements. gg {d 4 b cQ7 7ks
gy g

f '

fs i ti on r.s= . -u %
The staf egar i g intersystem LOCA protection, as stated in

#
Q F90-016 is that future ALWR designs should reduce the possibility of a

LOCA olits de containment by designing, to the extent practicable, all system
and subsystems connected to the RCS tu an ultimate rupture strength (URS) at
least equal to full RCS pressure. Note that the degree of isolation or number

of barriers (e.g., tWe isolation valves) is not sufficient justification for

using low-pressure components that can be practically designed to the URS
'

criteria. For example, piping runs should always be designed to meet the UR
criteria, as should all associated flanges, connectors, and packings, includ-
ing valve stem seals, pump seals, heat exchanger tubes, valve bonnets, and RCS
drain and vent lines. The design should attempt to reduce the level of
pressure challenge to all systems and subsystems connected to the RCS.

I

For all interfacing systems and components that do not meet the full RCS URS
criteria, ABB-CE must justify why it is not practicable to reduce the pressure
challenge any further, and also provide compensation isolation capability.
For example, applicants should demonstrate for each interface that the degree
and quality of isolation or reduced severity of the potential pressure
challenges compensate for and justify the safety of the low-pressure interfac-
ing system or component. The adequacy of pressure relief and the piping of
relief back to primary containment are possible considerations. As identified
in SECY-90-016, each of these high-to-low-pressure interfaces must also

; include the following protection measures: (1) 'he capability for leak

! testing of the pressure isolation valves, (2) anurance that the valve
position operators are deenergized, and (3) high-pressure alarms to warn
control room operators when rising RCS pressure approaches the design pressure
of the attached low-pressure system and both isolation valves are not closed.

ABB-CE System 80+ FSER 20-97 March 1994
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W' ~& ,owv r jft wtbsreport,Responding to RAI Q440.45, hichislistedinAp)ndix
Issue 105, ABB-CE submitted its evaluation of various interfacing systems
(i.e., chemical and volume control system (CVCS), process sampling system
(PSS), seal injection (SI)), seal bleedoff, safety injection system (SIS), and
shutdown cooling system (SCS). ABB-CE concluded that the design of systems
and subsystems interfacing with the RCS will be in full compliance with the
requirements specified in SECY-90-016, as discussed for ISLOCA protection.
However, certain portions of these systems do not meet the RCS URS criteria

and that no technical basis was offered to justify why further reducing
pressure challenge is not practical. Also, ABB-CE's discussion of the ISLOCA
protection did not include the associated flanges, connectors, packings
(including valve stem seals), pump seals, heat exchangers tube, valve bonnets,
instrumentation lines, RCS drain, and vent. The staff required that these two
areas be addressed in accordance with the ISLOCA requirements in SECY-90-016.

In response, ABB-CE submitted a report on June 15, 1992 (Appendix A of this
report,= W e '^: O on design features which minimize the probabil-
ity of an ISLOCA for the System 80+ design. Because the staff did not
complete its evaluation of this ABB-CE report for the DSER (DSER Open
Item 20.2-14), the staff stated in the DSER that it would provT"de its valua-
tion C.M'[spf(in this port. D

WJ54GDJ4n
In Amendment Q of CESSAR-DC, ABB-CE submitted Appendix SE, " Evaluation of the

System 80+ Standard Design to Interfacing System LOCA Challenges," which
supersedes the June 15, 1992, report. Appendix SE provided the ABB-CE
evaluation of plant vulnerability of the System 80+ design to ISLOCAs. All
low-pressure systems that are directly or indirectly connected with the RCS
were examined, including the pressurization pathways that are established by
an inadvertent opening of a valve or valves, a failure of containment isola-
tion, or the postulation that valves are fully open. An evaluation was also
made on the specific components, such as flanges, valves, pump seals, heat
exchangers, vents and drains. This closes out DSER Open Item 20.2-14.

The systems identified to be directly connected to the RCS during some modes
of operation are the SCS, SIS, CVCS, and PSS. Each of these systems and
associated subsystems is evaluated for compliance with the ISLOCA criteria
below.
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snubbers as opposed to the more general snubber design and operability
criteria proposed by ABB-CE for resolution of Issue A-13. This was identified
as Open Item 20.2-16. See Issue A-13 in this chapter.

ABB-CE in Amendment L to the CESSAR-DC has proposed dynamic qualification

testing for LBHSs up to test system capability and, for snubbers exceeding
I

test facility limitations, have their characteristics calculated based upon
dynamic test data of a similar snubber qualified by testing. Therefore, DSER

Open Item 20.2-16 is resolved and the staff finds ABB-CE's resolution of
Issue 113 for the System 80+ design acceptable.

Issue 118: Tendon Anchoraae Failure

Issue 118 in NUREG-0939 addressed the concerns raised by the staff, after
inspections at Farley Unit 2 in 1985, about three lower vertical tendon anchor
heads for the concrete containment structure that were found broken. A tendon

inspection and surveillance program was initiated at both Farley Units, and
the licensee evaluated the cracked tendon anchor heads and concluded that the j
containment structural integrity had never been lost. However, the failure of
anchor heads to carry the tendon forces could have jeopardized the containment
structural integrity during an accident. RGs 1.35 (Rev. 3) and 1.35.1
resolved this issue.

0riten j
ABB-CE d(M not a ress this issue in Appendix A of CESSAR-DC. ABB-CE did not
consider this issue relevant to the System 80+ design because the resolution
of the issue did not result in new requirements; however, in accordance with
NUREG-0993, the issue is relevant because new requirements (i.e., RGs 1.35
(Rev. 3) and 1.35.1) were established for all light water reactors, which

% rssw etdel L cm5: Yue,MIJ hhJ-e s s cuau2
includes the System 80+ design. $ d se //88 4

~

In CESSAR-DC Section 6.2, ABB-CE stated that the containment is a steel I558bb
structure. RGs 1.35 and 1.35.1 are for concrete containment structures; N6ord y

therefore, they do not apply to the System 80+ design. Based on this,

Issue 118 is resolved for the System 80+ design because the containment is a
steel structure.

ABB-CE System 80+ FSER 20-106 March 1994
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issue 120: On-Line Testability of Protection Systems

Issue 120 in NUREG-0933 addressed requirements for at-power testing of
safety system components without adversely affecting plant operation. These

requirements apply to both the RPS and ESFAS. A protection system with two-
out-of-four (2/4) logic that can operate with one channel in bypass, and the
remaining three channels in a two-out-of-three (2/3) logic configuration meets
this requirement.

ABB-CE stated in Appendix A of CESSAR-DC that, for the resolution of this
issue, the System 80+ design has all-digital instrumentation and control
systems, described in Chapter 7 of CESSAR-DC, that allow on-line testing of
the systems. The System 80+ RPS and ESFAS, which are discussed in Sec-
tions 7.4 and 7.3 of this report, respectively, are 2/4 logic systems that
allow one channel to be placed in bypass for testing and maintenance, while
the other three channels operate as a 2/3 logic system. Therefore, this issue

is resolved for the System 80+ design.

Issue 121: Hydrogen Control for Larae. Dry PWR Containments

issue 121 in NUREG-0933 was to document the staff's research on hydrogen

control in large, dry PWR containments. In response to the TMI-2 accident,
the Commission promulgated regulatory requirements on hydrogen control in

10 CFR 50.34 and 50.44. A hydrogen control system is required by 10 CFR
50.34(f) based on a 100-percent fuel-cladding metal-water reaction and a
hydrogen concentration limit of 10 percent on uniformly distributed hydrogen
in the containment, or a postaccident atmosphere that will not support
hydrogen combustion; however, plants covered by 50.34(f) included only those
whose construction permits had not been issued at the time of the TMI-2
accident.

& WY Y $'h $ A
in SECY-90-016, the staff recommended to the Commission that the hydrogen

control requirements for evolutionary plants be identical to those stated in

10 CFR 50.34(f). This regulation specifically requires a hydrogen control
system that can safely accommodate an amount of hydrogen equivalent to that
generated by the reaction of 100 percent of the fuel-clad metal and that can

ABB-CE System 80+ FSER 20-112 March 1994
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combination with a failure to diagnose and take corrective actions (i.e.,

initiate feed and bleed) would result in a loss of core cooling. The staff
identified Issue 122.2 and requested that applicants of an advanced reactor
design provide instrumentation of sufficient reliability to correctly identify

a total loss of feedwater and mitigate its consequence using strategies
including feed and bleed.

ABB-CE addressed this issue in Appendix A of CESSAR-DC. The System 80+ design

includes the postaccident monitoring instrumentation (PAMI) for identifying
and mitigating accidents. The PAMI is itemized in CESSAR-DC Section 7.5.1.1.5
and Table 7.5-3, and includes the parameters monitored, the number of sensed
channels, sensor ranges, and location and equipment qualification require-
ments. The plant parameters monitored to identify a total loss of feedwater
are main and emergency feedwater flow, reactor coolant temperature, pressure
and degree of subcooling, and steam generator pressure and level (wide range).

The safety depressurization system (SDS) design as described in CESSAR-DC
Section 6.7 supplies the feed-and-bleed function for beyond-design-basi'
events.

.

To address issue 122.2, ABB-CE referred to the resolutions to TMI Task Action
Plan Item I.C.1 regarding criteria for feed-and-bleed initiation. In review
of the resolutions to Issue I.C.1, the staff found that the current EPGs

included in CEN-152 gave adequate initiation criteria for feed and bleed in
appropriate recovery procedure guidelines (see Section 6.7.1 of this report
for the resolution of DSER Open Item 6.7.1-2), and the information in CEN-152
is sufficient and clear for the plant owner to prepare the plant-specific

|
operating procedures by using feed and bleed to mitigate an accident. Also, j

in response to RAI Q440.23 regarding acceptability of CEN-152 to the Sys-
tem 80+ design, ABB-CE committed to include the design enhancements, including
the SDS in the updat. Gs. Because (1) ABB-CE provided adequate guidelinesp
for mitigation 6f he f d-and-bleed operation in its current EPGs, (2) ABB-CE

f f % *u up ate E. s to include the SDS design for the System 80+ plant,
and (3) the revi of the updated EPGs is covered by TMI Task Action Plan
Item 1.C.1, the resolutions of ABB-CE are acceptable.
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AFW from a steam generator affected by a main steamline or feedwater-line
break may tend to increase the risk that adequate decay heat removal is not |

available rather than to decrease it.

ABB-CE stated in Appendix A of CESSAR-DC that the System 80+ emergency

feedwater (EFW) system is designed to maintain a high level of availability
and reliability consistent with its importance as a safety system. The

reliability and design features are described in CESSAR-DC Section 10.4.9, and
include two independent trains with each train aligncd to supply its respec-
tive steam generator. Each train consists of 1

(1) one emergency feedwater storage tank (EFWST)

|
(2) one 100-percent-capacity motor-driven pump subtrain and one

100-percent-capacity steam-driven pump

(3) flow control valve

(4) isolation valve

(5) check valve g

(6) a cavitating enturi

(7) specified instrumentation

One design feature of the EFW system which improves its reliability is its
component and piping separation and diversity. For example, each subtrain is
separated from the other and, therefore, has its own discharge line through
the steam generator isolation valve and check valve. In addition, the pump
crossover lines contain redundant, locked-closed, isolation valves. The

subtrain design reduces the potential for single failure and improves system
reliability.

Because of the improved reliability of the rFW system design, the unavailabil-
ity for the system was estimated from i st. dies to be in the range of IE-04
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AFW from a steam generator affected by a main steamline or feedwater-line
break may tend to increase the risk that adequate decay heat removal is not
available rather than to decrease it.

ABB-CE stated in Appendix A of CESSAR-DC that the System 80+ emergency

feedwater (EFW) system is designed to maintain a high level of availability
and reliability consistent with its importance as a safety system. The

reliability and design features are described in CESSAR-DC Section 10.4.9, and
include two independent trains with each train aligned to supply its respec-
tive steam generator. Each train consists of |

(1) one emergency feedwater storage tank (EFWST)

(2) one 100-percent-capacity motor-driven pump subtrain and one
100-percent-capacity steam-driven pump

(3) flow control valve

(4) isolation valve

(5) check valve ju

(6) a cavitating enturi

(7) specified instrumentation

One design feature of the EFW system which improves its reliability is its
component and piping separation and diversity. For example, each subtrain is
separated from the other and, therefore, has its own discharge line through
the steam generator isolation valve and check valve. In addition, the pump
crossover lines contain redundant, locked-closed, isolation valves. The

subtrain design reduces the potential for single failure and improves system
reliability.

Because of the improved reliability of the EFW system design, the unavailabil-
ity for the system was estimated from PRA studies to be in the range of IE-04
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. - _ _ _ _ _ _ _ _ _



i

l

sv k
)

to IE-05 per demand as describ in CESSAR-DC Section 10.4.9.1.2. Analysis

identified in CESSAR-DC App _..div !DA, which was developed using generic data,
as.sesses the system's ability to function on demand and demonstrates its
compliance with the unavailability range given above. Therefore, the EFW j

isystem meets the recommended unavailability goal of 1E-04 per demand identi-

fled in SRP Section 10.4.9 (Rev. 2).

The DSER stated that the resolution of this issue was acceptable pending final
resolution of the open and confirmatory items in DSER Section 10.4.9. As

discussed in Section 10.4.9 of this report, the open and confirmatory items
have been resolved. Based on resolution of those items and this evaluation,

the staff finds that ABB-CE's resolution of Issue 124 for the System 80+
design is acceptable.

Issue 125.I.3: Safety Parameters Display System Availability

Issue 125 in NUREG-0933 addressed the long-term actions that came from the
issues raised in NUREG-ll54 and the ED0 memorandum dated August 5, 1985, on
the loss of feedwater event at Davis Besse on June 9,1985. Issue 125.I.03
addrersed whether NRC requirements should be revised regarding the safety
parameter display system (SPDS) availability and the re'.iability of the
information it displays. The TMI-2 accident demonstrated the need for '

improving how information is relayed to the control room operators. As a
]

result, NUREG-0737, required the installation of a SPDS. The purpose of the ;

SPD3 is to improve how information is provided to the control room operators |
by supplying them with continuous information from which the plant safety
status can be readily and reliably assessed.

ABB-CE addressed the resolution of Issue 125.I.3 in Appendix A of CESSAR-DC. |

See Section 18.3.3.2.5 of this report for the staff's evaluation and conclu- |
sion that this issue is acceptably resolved. The DSER stated that this issue
would be discussed in the FSER and designated the action as DSER Open

Item 20.2-17. On the basis of this evaluation, DSER Open item 20.2-17 is l

resolved.

!

I

)
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ABB-CE described the resolution of Issue 125.11.7 in Appendix A of CESSAR-DC.

The System 80+ design does not include automatic SG isolation logic. The i

plant design incorporates an emergency feedwater (EFW) system, the designation j

for AFW in the design, which provides an independent safety-related means of
supplying quality feedwater to the steam generator (s) for removal of heat and

i

prevention of reactor core uncovery during emergency phases of plant opera-
tion. EFW will be provided to both SGs during a depressurization event. The j

EFW system is a dedicated safety-related system which has no functions for
normal plant operation (see CESSAR-DC Section 10.4.9).

The EFW system is designed to be automatically or manually initiated, supply-
ing feedwater to the steam generators for any event that results in the loss
of normal feedwater and requires heat removal through the steam generators, j

including the loss of normal onsite and normal offsite ac power. Four-channel j
control logic is provided, so that a single failure neither spuriously I

actuates nor prevents EFW supply. In addition, manually reset variable
setpoints are used, to enable cooldown to be achieved without actuatin it -

main steam isolation signal. pk

The analyses to support the adequacy of the EFW design are discussed in
CESSAR-DC Section 6.2 for the containment analysis and in CESSAR-DC Sec-

tions 15.1 through 15.6 for the transient analyses. The EFW system inc udes a
design requirement that the EFW flow to each SG be restricted by a cav'tating |

Venturi to protect the EFW pump from damage caused by excessive runou fl ow.
The EFW storage has a capacity of 1.32E + 06 L (350,000 gallons) from the two
safety-related EFW storage tanks to achieve safe cold shutdown. In the
analysis, the assumption of the operator action delay time was consistent with
the SRP, requiring that the operators not act to terminate the EFW flow to the |
faulted SG within 30 minutes of the break in the SG secondary system. The )
staff reviewed these analyses and concluded in Section 6.2 and Chapter 15 of i

this report that the analyses correctly reflect the design of EFW without the
feature of automatic isolation logic and that they demonstrate the compliance
of the acceptance criteria specified in the related SRP sections regarding
primary system overcooling, steam generator overfill, and containment over- :

pressurization.
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The System 80+ design is a plant that us digital systems. In CESSAR-DC >

Section 7.1.1.7, ABB-CE stated that the reactor protection system and engi-
neered safety features component control system use fiber optic technology for
isolation between protection system channels, and equipment, cabinets, and
operator interface devices in the main control room. Therefore, electrical
isolators are not used in the System 80+ design; however, this issue is the
question of leakage through any isolators used in instrumentation circuits. i

f1M.~ed-<IhABB-CE did not consider this issue relevant to the System 80+ design because i

itstatedthatthisissuewasprioritizedas"droppfe or " low" or has not
been prioritized. In accordance with NUREG-0993, .he issue is relevant
because it is prioritized " medium-safety" and i forpressurizedwajer

~

^

reactors which includes the System 80+ design. A64- cf '; - - a i ~ ^

s w e-t 4 s-wra .y 7-bs ry.s.A56:%). N5M .S n

As discussed in Sections 7.1 and 7.2 of this report, the staff developed the
necessary acceptance criteria for digital systems using applicable interna-
tional and national standards. Although ACC CE did W enmnletc the herdare

erid soft,ier; de:ign for the Sy;t= SO: digital IaC sy-AThsJm,ye
staff used the two-part approach given in SECY-92-053, "Use of Design Accep-
tance Criteria During 10 CFR Part 52 Design Certification Reviews," to reach
its safety finding for design certification. In reviewing the I&C systems,
the staff performed a detailed functional review of block diagrams of the I&C
architecture to ensure the implementation of Commission requirements on
digital systems including signal isolation. This review confirmed that the
detailed functional requirements for the i&C systems were met. In Sec-
tions 7.2, 7.3, and 7.4 of this report, the digital reactor protection system,
engineered safety actuation system, and systems required for safe shutdown,
respectively, were evaluated and the staff concluded that these systems were
acceptable including signal isolation.

Therefore, based on the above, Issue 142 is resolved for the System 80+
design.

ABB-CE System 80+ FSER 20-125 March 1994

. .

__



h
tV

The ECWS is located in a floodpand tornado-missile protected seismic
Category I structure. The ECWS is designed in accordance with the seismic
Category I and Class lE requirements. The ECWS is protected from pipe breaks,

pipe whip, tornado missiles, jet impingement, and severe environmental
conditions.

The design of the ECW system complies with GDC 2 and 4 with respect to
protection against natural phenomena, internally and externally generated
missiles, and dynamic effects resulting form postulated piping failures. The
design also complies with GDC 5, 44, 45, and 46 with respect to shared
systems, cooling water requirements, and inservice inspection and testing
requirements. Therefore, the staff concludes that the system design meets the
applicable acceptance criteria of SRP Section 9.2.2.

The normal chilled water system (NCWS) consists of two equally sized divi-
sions. Each division is sized to provide 100 percent of the cooling capacity
required to meet system demands during normal conditions. The NCWS system is

not safety related because it is not required to ensure the RCS pressure
boundary capability to achieve and maintain safe shutdown, and the ability to
prevent or mitigate offsite radiological exposures during accidents. There-

fore, GDC 44, 45, and 46, identified as acceptance criteria in SRP Sec-
tion 9.2.2 for safety-related portions of cooling water systems, are not

applicable to the NCWS.

The system complies with GDC 2 with respect to protection of its safety-
related portions against natural phenomena and protection of other safety-

| related systems against the consequences of failure of the non-seismic
portions of the system, as specified by SRP Section 9.2.2 acceptance criteria.
Therefore, the staff concludes that the NCWS meets the applicable acceptance
criteria of SRP Section 9.2.2, and Issue 143 is resolved for the System 80+

design.

Issue 153: Loss of Essential Service Water in 1.WRs

Issue 153 in NUREG-0933 addressed the reliability of essential service water
(ESW) systems and related problems which have been an ongoing staff concern
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which has been documented in NUREG/CR 797, IE Bulletins 80-24 and 81-03,

GL 89-13, and Issues 51, 65, and 130. In a comprehensive NRC review and

evaluation of operating experience related to service water systems,
NUREG-1275, Volume 3, a total of 980 operational events involving the ESW

system were identified, of which 12 resulted in complete loss of the ESW
system. The causes of failure and degradation included: (1) various fouling
mechanisms (sediment deposition, biofouling, corrosion and erosion, foreign
material and debris intrusion); (2) ice effects; (3) single failures and other
design deficiencies; (4) flooding; (5) multiple equipment failures; and
(6) personal and procedural errors.

In the resolution of Issue 130, the staff surveyed seven multiplant sites and
found that loss of the ESW system could be a significant contributor to core
damage frequency (CDF). The generic safety insights gained from this study
supported previous perceptions that ESW system configurations at other
multiplant and single plant sites may also be significant contributors to
plant risk and should also be evaluated. As a result, this issue was identi-
fied to address all potential causes of ESW system unavailability, except
those that had been resolve by implementation of the requirements stated in
GL 89-13.

At each plant, the ESW system supplies cooling water to transfer heat from
various safety-related and non-safety-related systems and equipment to the i

ultimate heat sink. The ESW system is needed in every phase of plant opera-
tions and, under accident conditions, supplies adequate cooling water to
systems and components that are important to safe plant shutdown or to
mitigate the consequences of the accident. Under normal operating conditions,
the ESW system provides component and room cooling (mainly via the component

cooling water system). During shutdowns, it also ensures that the residual
heat is removed from the reactor core. The ESW system may also supply makeup
water to fire protection systems, cooling towers, and water treatment systems
at a plant.

The design of the ESW system varies substantially from plant to plant and the !
ESW system is highly dependent on the NSS5. As a result, generic solutions I

(if needed) are likely to be different for PWRs and BWRs. The possible
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consider this issue relevant to the System 80+ design because in NUREG-1197
the issue is considered not relevant for design c.ertifi:ation. The staff does
not use NUREG-1197 to decide whether or not an issue is relevant to a design
in accordance with 10 CFR 52.47 for design certification and, in accordance
with NUREG-0993, the issue is relevant because the resolution of the issue has
resulted in new regulatory requirements and it is for all pressurized water
reactors which includes the System 80+ design.

This issue is, however, considered by the staff to be beyond the scope of
design certification. The COL applicant will have responsibility for address-
ing this issue as part of the licensing process. This is COL Action

,

Item 20.2-11. The resolution of this issue is acceptable.

Issue I.A.4.2: Lona Term Trainino Simulator Voorade

Section 50.34(f)(2)(1) and 50.34(f)(5)(vii) is Issue I.A.4.2 in NUREG-0933 on
simulator capabilitie::. The purpose of this issue was to upgrade the capabil-
ities of the training simulators. This issue was resolved by the publication

of Revision 1 to RG 1.149, 10 CFR 55.45(b) on approved or certified simulation
facility in licensed operator operating tests, and NUREG-1258, " Evaluation
Procedure for Simulation Facilities Certified Under 10 CFR 55," dated December
1987. |

The staff concludes that the information in this are is outside the scope o
the System 80+ standard plant design. The COL applica h ferencing-t ys-
tem 80+ certified design will be required to provide site-specific information
at the COL phase described in 10 CFR 52.79(b). This is part of COL Action
Item 13.2-1. This issue is satisfactorily resolved.

ABB-CE did no nsider this issue relevant to the System 80+ design because ,
this issu is an operati issueandnotprsvanttodesign ertification(
In ac dance with N G-0993, the issu is relevant beca the resol ion of
th issue has res ted in new regul ory requirement nd it is fo all

pressurized w r reactors whic ncludes the Sy em 80+ design; however, it

T k l. g k & /s' | , % K L }dLe
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isresoledfofrh 0 @ cau it is an operatio 1 issue.

erefore, ABB-CE's conclusion of relevancy for the yg em) + design is
acceptable.

Issue I.C.1: Guidance for Evaluation and Development of Procedures for

Transients and Accidents

Issue I.C.1 of NUREG-0933 requires that licensees prepare E0Ps. ABB-CE

designates these EPGs. The information on EPGs should provide assurance that
operator actions are technically correct and the procedures are easily
understood for normal, transient, and accident conditions. The overall
content, wording, and format of procedures that affect plant operation,
administration, maintenance, testing, and surveillance must be in compliance
with the guidance provided in NUREG-0737 and its Supplement 1. The EPGs must

be function-oriented procedures to mitigate the consequences of the broad
range of mitigating events and subsequent multiple failures or operator
errors, without the need to diagnose specific events.

To address the concerns in Issue I.C.1, ABB-CE stated in Appendix A of
CESSAR-DC that the ultimate responsibility of preparing EPGs to be consistent
with guidance in NUREG-0737 and its Supplement I remains with the utility
owner-operator. However, ABB-CE will assist the owner-operator in preparing
EPGs and in training plant operators by providing EPGs as described in
applicant's report CEN-152.

The EPGs in CEN-152 have generic applicability. The guideline structure was
designed to accommodate revisions necessary for plant-specific features to
ensure operational compatibility. In the response to RAI Q440.23, listed in
Appendix B of this report, regarding applicability of the existing EPGs to the
System 80+ design, ABB-CE stated that existing EPGs in CEN-152 are applicable
to the System 80+ plant. Modifications will be made to the EPGs to account
for System 80+ design enhancements, which include (1) four (instead of two in
the existing applicant's plants) high-pressure safety injection pumps,
(2) additional emergency feedwater pumps, (3) interchangeability of contain-
ment spray and shutdown cooling pumps, (4) in-containment refueling water
storage tank, (5) safety depressurization system, (6) cavity flooding system,
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procedure guidance for standard post trip actions, reactor trip recovery,
excess steam demand, loss-of-coolant accident, loss of offsite ac power,
total loss of feedwater, stean generator tube rupture, and station
blackout. The function recovery guidelines address the safety functions
such as reactivity control, maintenance of vital power sources, reactor
inventory and pressure control, RCS and core heat removal, containment
temperature and pressure control, containment isolation, and containment
combustible gas control.

,

(2) The EPGs have been modified to reflect the System 80+ design including
the design features such as four SI pumps (instead of two high pressure
and two low pressure SI pumps in the existing plants of ABB-CE), addi-
tional emergency feedwater pumps, interchangebility of containment spray I

and shutdown cooling pumps, in-cont &inment refueling water storage tanks,
alternate ac power supply and safety depressurization system.

(3) The EPGs adequately incorporate the procedure guidelines required for
closure of the open items. The EPGs changes for closure () open items
are: ( f

I

(a) SI flow rate at the low pressure range see Section 6.3.1 of this
report for the closure of Open Item 6.3.1-1.

(b) Use of the RCGVS for RCS pressure control see Section 6.7-.1 of this
report for the closure of Open Item 6.7.1-1.

:

(c) Use of the RDS for the feed-and-bleed operation see Section 6.7.2 of j

this report for the closure of Open Item 6.7.2-4.
1

(d) Procedures changes reducing challenge to the primary safety valves
to open during a SGTR event see Section 15.3.9 of this report for
closure of Open Item 15.3.8-1.

1

(e) Avoidance of deboration during a SGTR event see Section 15.3.9 of
I this report for the closure of Open Item 15.3.8-2.
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Issue I.D.1: Control Room Desian Reviews

The purpose of Issue I.D.1 in NUREG-0933 was for licensees to perform a
detailed review of their control room using human engineering techniques and
guidelines to identify and correct design deficiencies. This issue was
clarified in NUREG-0737 and NUREG-700, and is considered resolved. See also
Issue I.D.4 in this section.

ABB-CE stated in Appendix A to CESSAR-DC that this issue is summarized in

the discussion on human factors engineering in Chapter 18 of CESSAR-DC.

Chapter 18 of this report evaluates the human factors engineering of the Sys-
tem 80+ design, including the control room. In Section 18.10, the staff

concludes that the ABB-CE human factors engineering program is acceptable and
provides an acceptable framework for the human factors interfaces of the
design. The basic design features of the control room were revie and found

consistent with human factors standards, guidelines, and rincipal , and
acceptable for use in the control room. All previously i t4Pied DSER issues

in Chapter 18 have been resolved. Therefore, Issue I.D.1 is r 3 solved for the
System 80+ design. L

tO 6

Issue I.D.2: Plant Safety Parameter Display Console

lhe purpose of Issue I.D.2 in NUREG-0933 was to improve the information
provided to control room operators. The requirements for this issue are in
Supplement I to NUREG-0737. In NUREG-0933, this issue identifies the need for
a safety parameter display system (SPDS) that displays a minimum set of
parameters which define the safety status of the plant. Paragraph (2)(iv) of
10 CFR 50.34(f) requires a plant SPDS console that will display to operators a
minimum set of parameters defining the safety status of the plant, capable of
displaying a full range of important plant parameters and data trends on
demand, and capable of indicating when process limits are being approached or
exceeded.

In Section 18.7.1.8.1 of CESSAR-DC Amendment Q and the revise OER, BB-CE

indicated how the Sydtem 80+ design complied with the SPDS c iter' . The

staff has reviewed the System 80+ advanced control room design against the
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Issue I.F.2: Develop More Detailed Quality Assurance Criteria

The purpose of Issue I.F.2 in NUREG-0933 was to improve the QA program for the
Idesign, construction, and operations at plants to provide greater assurance

that these activities are conducted in a manner commensurate with their
importance to safety. The subissues for Issue I.F.2 that must be addressed
for 10 CFR 52.47(a)(1)(iv) are the following: Item 2, include QA personnel in
review and approval of plant procedures; Item 3, include QA personnel in all
design, construction, installation, testing, and operation activities; Item 6,
increase the size of the QA staff; and Item 9, clarify organizational report-

ing levels for the QA organization. The new requirements were incorporated

into the SRP (third edition) on quality assurance.

ABB-CE stated in Amendment U of CESSAR-DC that the QA program for the Sys-

tem 80+ design was approved during the NRC staff's review of Section 17.1 of
CESSAR-DC. The staff's evaluation of this program is in Section 17.1 of this
report. ABB-DC addressed the QA program for the design of System 80+. The

COL applicant will have the responsibility of addressing this issue for the
design of the remaining parts of the plant, and for the nodif'7n and
operation of the plant. This is COL Action Item 20.3-3. T is satisfactorily

resolves this issue for the System 80+ design.

Oll/rk q,w
Issue I.G.2: Scope of Test Proaram

The purpose of Issue I.G.2 in NUREG-0933 was for licensees to develop a more
comprehensive preoperational and low-power test program for their plant to
find any anomalies in a plant's response to a transient during the initial
test program (ITP). With the revisions to the SRP and the then NRC Office of
Inspection and Enforcement Manual (June 1989 revision to NUREG-0933), this

issue was considered resolved.

Section 14.2 of this report evaluates the initial test program for the
System 80+ design. ABB-CE described the typical licensee's organization and
staffing for this design which the staff found acceptable; the COL applicant
is responsible for developing the specific organization and staffing levels
appropriate for its facility. ABB-CE also described the methods the COL
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applicant can use for preparation and organization approval of SRP Sec-
tion 14.2 Phase I through Phase IV test procedures; the COL applicant has the
responsibility for the preparation and organization approval of these proce-
dures. These are COL Action Items 14.2.3-1 through 14.2.3-4.

O N
f(l The sion of Section 14.2 of this report F the ITP for the System 80+j

design is acceptable. This satisfactorily resolves this issue for the4
j

System 80+ design.

Issue II.B.1: Reactor Coolant System Vents

Issue II.B.1 in NUREG-0933 addressed the requirements in 10 CFR Part 50 and
NUREG-0737 to install reactor vessel and reactor coolant system (RCS) high-
point vents. These vents are designed to release non-condensable gases from
the RCS to avoid loss of core cooling during natural circulation. The design

of these vents must conform to the requirements of 10 CFR Part 50, Appendix A,
and meet the applicable codes and standards for the RCS pressure boundary.

ABB-CE stated in Appendix A of CESSAR-DC that the System 80+ design includes a
safety depressurization system (SDS) that performs the reactor coolant gas
vent (RCGV) function to meet the requirement of TMI Task Action Plan
Item II.B.l. The RCGV system is described in CESSAR-DC Section 6.7.1.2.2.

The staff has reviewed the design of the RCGV system and concludes, in Sec-
tion 6.7.1 of this report, that the RCGV system is acceptable because the RCGV
system design meets the following design criteria: (1) the system must be
operable from the control room (GDC 19), (2) the system must be testable
(GDC 36), (3) the system must be capable of functioning following a loss-of-
offsite power (GDC 17), and (4) the system must be able to withstand an
operating-basis earthquake (RG 1.29).

Therefore, Issue II.B.1 is resolved for the System 80+ design.

i

I
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Issue II.B.2: Safety Review Consideration - Plant Shieldina To Provide

Postaccident Access to Vital Areas

The purpose of Issue II.B.2 in NUREG-0933 was to have licensees perform a
radiation and shielding-design review of the spaces around systems that may, .

as a result of an accident, contain highly radioactive materials. The design
was to identify the location of vital areas and equipment, such as the control
room, radwaste control stations, emergency power supplies, motor control
centers, and instrument areas, in which personnel occupancy may be unduly
limited or safety equipment may be unduly degraded by the radiation fields
during post-accident operations of these systems. The requirements were
issued in NUREG-0737 and the issue is resolved.

ABB-CE stated in Appendix A of CESSAR-DC that a radiation and shielding design
review of the System 80+ plant will be performed during the detailed design
phase of the plant and referred to Sections 12.2.3 (post-accident sources),
12.3.1.3 (vital areas for post-accident access), and 3.11 (environmental
qualification of equipment). These sections are evaluated in Sections 12.2.3,
12.3.1 and 12.3.2, and 3.11 of this report, respectively, and accepted by the
staff.

The detailed design review of the plant is the responsibility of the COL |

applicant. Therefore, the completion of this review and the submittal of the
d N sdrd, '

review to the staff W COL M tion Item 20.2 %. Er f
.c, s 3~ TAG G ,

Therefore, Issue II.B.2 is resolved for the System 80+ design.

Issue II.B.3: Postaccident Samolina Capability

The purpose of Issue II.B.3 in NUREG-0933 was to upgrade post-accident
sampling at plants. The requirements are in NUREG-0737 (Rev. 1). The reactor

coolant and containment atmosphere sampling-line systems should permit
Ipersonnel to promptly and safely take a sample under accident conditions. The

radiological spectrum analysis facilities should be capable of promptly
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quantifying certain radionuclides that are indicators of the degree of core
damage. In addition to the radiological analyses, certain chemical analyses

| are necessary for monitoring reactor conditions.
i

The staff is currently seeking Commission approval of alternate requirements
for 4 of the 11 clarifications in NUREG-0737 on this issue for design certifi-
cation (Ref. 2). p]7j

ABB-CE indicated in Appendix A of CESSAR-DC that System 80+ desi n includes a J
| process sampling system which permits sampling during reactor o eration, |

cooldown, and postaccident conditions without requiring access to the contain-
ment. The staff's evaluation is provided in Section 9.3.2 of this report. As

i

discussedinthissection,theCommissionapprovedexemptions[sothatthe
capabilities of the post-accident sampling system for the design does not |

include the determination of the hydrogen concentration in the containment |

#O atmos and has the time limit for analysis of the reactor coolant boron |

and radioactivity concentration of 8 and 24 hours, respectively. The conclu-

( sion is that the proposal of ABB-CE is adequate in addressing postaccident
6Ds,ampling and, thus, is acceptable in resolving Issue II.B.3 for the System 80+

design.

1

References

(1) U.S. Nuclear Regulatory Commission, NUREG-0737, " Clarification of TMI <

| Action Plan Requirements," November 1980.

(2) Enclosure in a letter from D.M. Crutchfield of NRC to E.E. Kintner of GPU
Nuclear Corporation, Parsippany, N.J., dated February 27, 1992.

Issue 11.B.8: Rulemakina Proceedinas on Dearaded Core Accidents Description

The purpose of Issue II.B.8 in NUREG-0933 was to consider degraded core
accidents in safety reviews of the plant. The work on this issue resulted in
a hydrogen control rule that was approved by the Commission and published in
the Federa1 Reaister on January 25, 1985. With the issuance of this rule on_

|
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Issue II.J.3.1: Oraanization and Staffina to Oversee Desian and Construction

The purpose of Issue II.J.3.1 in NUREG-0933 was to require " license applicants
and licensees to improve the oversight of design, construction, and modifica-

,

tion activities so that they will gain the critical expertise necessary for
the safe operation of the plant."

The construction of the reactor plant design is a function of the COL appli-
cant; however, the design of the plant is a function of both ABB-CE and the
COL applicant. Therefore, the resolution of this issue for the design of the
System 80+ has to be addressed. |

The construction organization is not addressed in this report. The organiza-
tional structure of the site operator, including staffing, is addressed in
Section 13.1 of this report.

The quality assurance and reliability assurance programs for the design,
procurement, and fabrication of the System 80+ plant are evaluated in Sec-
tions 17.1 and 17.3, respectively, of this report. An inspection of ABB-CE's
quality assurance program for design in February 1994 is discussed in Sec-
tion 17.1 of this report. The conclusion of the staff is that the fundamental
requirements for an acceptable design QA program are in place.

The plant organization for the plant design beyond System 80+, the construc-
tion of the plant, and modification of the plant is beyond the scope of design
certification. The COL applicant will have the responsibility for addressing
this issue Lpa? he COL licensing proc s. This is identified as COL

M ;[ ad, gikAct off Item 20.2-12.

Based on the above, Issue II.J.3.1 is resolved for the System 80+ design.

In Appendix A of CESSAR-DC, ABB-CE stated that Issue II.J.3.1 was not relevant

to the System 80+ design because it had been superceded by other issues.
NUREG-0933 did state that this issue is included in Issue I.B.I.1, on organi-
zation and management long-term improvements; however, ABB-CE also considered
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IIssue I.B.1.1 not relevant to the System 80+ design and did not address the
issue. Issue II.J.3.1 is considered relevant to the design by the staff in 1

accordance with 52.47(a)(1)(ii) and 50.34(f).

Issue II.J.4.1: Revise Deficiency Reportina Reauirements

)i
The purpose of Issue II.J.4.1 in NUREG-0933 was to assure that all reportable |

!items are reported promptly and that the information submitted is complete.;

The issue was resolved when new requirements were issued in 10 CFR Part 21 and .

!10 CFR 50.55(e) on July 31, 1991 (56 FR 36081).

I
The staff evaluated ABB-CE's Section 13.5 of the CESSAR-DC on plant procedures

fin Section 13.5 of this report. The staff has evaluated the resolution of
Issues I.C.1, "Short-term Accident and Procedure Review"; I.C.5, " Feedback of i

Operating Experience"; and I.C.9, "Long Term Plan for Upgrading Procedures." j

They are satisfactorily resolved for this design in this report.
i

!

The plant procedures for adequately reporting in accordance with 10 CFR
Part 21 and 10 CFR 50.55(e) is beyond the scope of design certification. The ;

COL applicant will have the responsibility for having the proper reporting
procedures and addressing this issue as part of the licensing process. This ;

fis COL Action Item 20.2-13.

JrAME55 -DC, ABB-CE stated th Issue II.J.4.1 was not Tet sat
o Sy e 80 es b aus t is a p a on 1 ue 1. ,, th '

j h it' ~ acant)~ d-notappMesFfir4r4he-devitJn of the
,.

! pL pist. Based on the above, MBEUW resolution of Issue II.J.4.1. for
the System 80+ design is acceptable.

J

>

(,'CTe&f' Th hhY C IS (W /1e
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Issue II.K.3(5): Automatic Trio of Reactor Coolant Pumps Durina loss-of-

Coolant Accident

Issue II.K.3(5) in NUREG-0933 required PWR licensees to study the need for an
automatic trip of the reactor coolant pumps and to modify procedures, or
design, as appropriate. Licensees should determine how to operate the reactor
coolant pump in order to mitigate transients and accidents. Preservation of
the maximum reactor coolant system inventory should be considered in the
small-break LOCA mitigation; the most effective strategy for decay heat
removal should be considered in the other transients' mitigation.

ABB-CE proposed in Appendix A of CESSAR-DC that the RCP operating strategy

described in Topical Report CEN-268 for the System 80+ design. CEN-268

justifies the use of the trip two/ leave two manual reactor coolant pump trio
strategy during transients at CE plants. The RCP operating strategy is to
trip all RCPs in the event of a LOCA and to maintain two RCPs operating during
non-LOCA depressurization. The topical report was previously reviewed and
accepted by the staff (Ref.1) for implementation of the RCP trip strategy
into CEN-152 (CE emergency procedures guidelines). Therefore, this issue is
resolved for the System 80+ design.

Reference

(1) Memorandum [from NRC to NRC] from W. Hodges (NRC) to B. Boger, "CE0G
,

Report CEN-268 Revision 1 and CEN-268 Supplement 1, Revision 1," March 3,

1989.

Issue II.K.3(6): Instrumentation To Verify Natural Circulation

Issue II.K.3(6) in NUREG-0933 required licensees to provide instrumentation to
verify natural circulation during transient conditions. In accordance with
NUREG-0933, the staff determined that this issue was covered by Issues I.C.1,
II.F.2, and II.F.3; however, ABB-CE stated in Appendix A of CESSAR-DC that
Issue II.K.3(6) was covered by only Issues II.F.2 and II.F.3. Issues I.C.1,

II.F.2, and II.F.3 are addressed in is section of this report and the
resolutions of these issues for the s stem 80+ design are acceptable.

@. h |
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Issue II.K.3(8): Further Staff Consideration of Need for Diverse Decay Heat

Removal Method Independent of SGs

Issue II.K.3(8) in NUREG-0933 addressed further staff consideration of the
need for diverse decay heat removal methods independent of steam generators.
As stated in NUREG-0933, this issue was covered by Issues I.C.1 and A-45.
ABB-CE stated in Appendix A of CESSAR-DC that Issue II.K.3(8) was covered by
only Issue A-45.

The staff reviewed the resolutions of Issues I.C.1 and A-45 for the System 80+
design and included its evaluations in this section of this report. Because

these evaluations are acceptable, this issue is resolved for the System 80+
design.

Issue II.K.3(25): Effect of loss of AC Power on Pumo Seal

Issue II.K.3(25) required that BWR licensees determine, on a plant-specific
basis, by analysis or experiment, the consequences of a loss of cooling water
to the reactor recirculation pump (RCP) seal coolers. Adequacy of the seal
design to withstand a loss-of-offsite power should be demonstrated. This

position should prevent excessive loss of reactor coolant system inventory
following an anticipated operational occurrence.

pk [nor
ABB-CE stated in ppendix A of CE AR-DC that the RCP seals are normally
cooled by redun ant systems: s al injection from the chemical and volume
control syste and component ooling water (CCW). In the event of loss of
offsite ac p er, seal inje tion can be restored by manually aligning Class lE
power to the charging pump or by using the positive displacement dedicated
seal injection pump. Two of the four CCW pumps can be powered from the

emergency diesel generators to provide seal cooling.

During a complete loss of ac power (i.e., loss of offsite power and the diesel
generators) power can be supplied to the dedicated seal injectson pump, one
charging pump, and one CCW pump from the onsite ac power source described in
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CESSAR-DC Section 8.3.1.1.5. ABB-CE stated that the use of redundant, diverse

seal cooling systems with multiple electrical power sources significantly
reduces the probability of losing seal cooling for the RCPs.

The requirements for this issue in NUREG-0737 are that the consequences of a
loss of cooling water to the pump seal coolers is de r ined and the pump
seals should be designed to withstand a complete ss 'f offsite power for at

least 2 hours. If seal failure is the conseque e o loss of cooling water

for 2 hours, an acceptable solution would be emerge y power to the CCW pump.

Resolution of this issue also includes the resolution of Issue 23, " Reactor
Coolant Pump Seal Failures." The staff reviewed the resolution of Issue 23
and included its evaluation in Section 20.2 of this report.

Therefore, this issue is resolved for the System 80+ design.

Issue II.K.3(30): Revise Small-Break LOCA Methods To Show Compliance With

10 CFR Part 50. Accendix K

Issue II.K.3(30) in NUREG-0933 required licensees to revise and submit the
analytical methods for small-break analysis for compliance with Appendix K to
10 CFR Part 50 for NRC review and approval. The revision should account for
comparisons with experimental data, including data from LOFT test and semi-
scale test facilities. Alternatively, licensees should provide additional

justification of the acceptability of present small-break LOCA models with
LOFT and semiscale test data.

ABB-CE stated in Appendix A of CESSAR-DC that Topical Report CEN-203,

" Response to NRC Action Item II.K.3(-30) - Justification of Small-Break LOCA
Methods," was developed to demonstrate the continued acceptability of the
approval from ABB-CE of small-break LOCA evaluation models. The staff 1

previously evaluated and approved (Refs. I and 2) the topical report and
concluded that the currently approved small-break LOCA evaluation models are
conservative compared with the LOFT and semiscale test data and that they are
acceptable for continued use in licensing applications. Therefore, this issue

is resolved for the System 80+ design.
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determined that this issue was addressed by Issues I.C.1, I.D.2, and I.D.3. ;

ABB-CE stated in Appendix A of CESSAR-DC, that Issue II.K.3(55) was covered by j

Issue I.D.2.

|

The resolution of Issues I.C.1, I.D.2, and I.D.3 for the System 80+ design are |
discussed in this section of this report. The resolutions for these issues ;

are acceptable for the System 80+ design; therefore, the resolution of ;

Issue II.K.3(55) for the System 80+ design is acceptable. |

Issue III.A.I.2: Voorade Licensee Emeroency Suocort Facilities

The purpose of Issue III.A.1.2 in NUREG-0933 was to require licensees to
upgrade their emergency support facilities by establishing a technical support
center (TSC), an operational support center (OSC), and a nearsite emergency
operations facility (EOF) for command and control, support, and coordination
of onsite and offsite functions during reactor accident situations.

|

As discussed in Section 13.3 of this report, the System 80+ design provided |
for a TSC and an OSC. The nearsite EOF is considered by the staff not to be |

within the System 80+ standard plant design scope and will have to be
;

addressed by the COL applicant referencing the System 80+ standard plant |

design (COL Action Item 13.3-2). This resolves this issue for the System 80+
|

design.

;

Issue III.A.3.3: Install Direct Dedicated Telephone Lines and Obtain Dedi-

cated Short-Ranae Radio Communication Systems

The purpose of Issue III.A.3.3 in NUREG-0933 was to upgrade the communications !

at the emergency support facilities at the plant. These communications ;

facilities will be installed by the owner-operator. Therefore, this issue-

will have to be addressed by the owner-operator who is referencing the

System 80+ standard plant design. Q is is COL Action Item 20.2-l[J This |

resolves this issue for the System 80+ design.

COL d e~ ;

f e'r~ Wad
'
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20.6 Incorooration of Operatina Experience :

Backaround

The NRC staff issues generic communications (bulletins (BLs), generic letters
(GLs), and information notices (IN)) to transmit operational experience
information to industry. A BL or GL is typically issued when the NRC staff
determines that licensees should be required to inform the NRC what actions
have or will be taken to address an identified event, condition, or circum-
stance that is both potentially safety significant and generic. An NRC IN is
typically issued when the NRC staff determines that licensees should be
informed of an identified event, condition, or circumstance that may be both
potentially safety significant and generic, but the event, condition, or
circumstance is not sufficiently significant to warrant requiring licensees to
confirm in writing that actions have been or will be taken. Potential safety
issues highlighted in NRC generic communications have resulted in the estab-
lishment of a USI or GSI, and have also been incorporated into formal regula-
tory requirements.

Application Content Review

ABB-CE has indicated that it ha considered operational experience information
in the design of the System B[+. In CESSAR-DC Section 1.8, ABB-CE presented

the findings of its revie of NRC BLs and GLs. ABB-CE determined the applica-
bility of the BL or GL o the System 80+ design, and gave the basis for this
determination in CE AR-DC Tables 1.8-1 and 1.8-2, respectively. As shown in

these tables, ABB7 E reviewed the GLs and BLs that were issued by NRC on or
after January This is acceptable to the NRC staff as discussed later in.

this section, under the ollowing heading: Reaulatory Review. These tables
close out DSER Confirmatory Item 20.4-1.

ABB-CE also stated in CESSAR-DC Section 1.2 that operational experience
information obtained from sources other than NRC BLs and GLs was incorporated
into the System 80+ design. In CESSAR-DC Table 1.2-1, ABB-CE described the

incorporation into the System 80+ design of collective industry experience as

i
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promulgated through the EPRI Utility Requirements Document, as well as
designer-specific experience. This table closes out DSER Confirmatory
item 20.4-2.

Reaulatory Review

The SRP, NUREG-0800, guides the NRC staff for its review of a,teactor facility
design. Thisdocumentstatesrequirements,acceptancecrtbia(someofwhich
arebaseduponoperatingreactorexperience),andfind'ng)sthatthestaffmust
make. This document was last revised in April 1982. Significant issues
identified before January 1981, were incorporated 1nto this revision. Accord-7
ingly, the staff concluded that it is appropriate to focus its review on
issues of operational experience identified NRC since January 1981. As

stated above in this section, ABB-CE revie d and reported on the BLs and GLs
Y'

issued by the NRC on and after January 98 , as to their applicability to the
System 80+ design. Although-not, equesung A00-CE tu r evit%.atutearlier
issued-Bb-and-GLs, the >L D he Bis and Gts-issued in
LC_

As stated above, the NRC BLs and GLs address the issues that are of sufficic
safety significance to warrant requiring licensees to inform the NRC of the
actions they have taken or will take, whereas ins do not require a response.
Accordingly, the NRC staff concluded that it is appropriate to focus its
review on NRC BLs and GLs.

The NRC staff reviewed the NRC BLs and GLs issued since 1980 for incorporation
into the NRC staff's System 80+ design review. Upon initial review, BLs and
GLs were excluded because they were not relevant to the design of the Sys-
tem 80+ plant, or were associated with TM1 action plan items, USIs or GSIs, or
existing rules and regulations and, thus, were already an integral part of the
NRC staff's System 80+ design review process. See the resolution of the
technically relevant generic issues in NUREG-0933 (i.e., TM1 action plan
items, USIs, and GSIs) for the System 80+ design in Sections 20.1 to 20.4 of
this chapter. For example, BL 80-01, " Operability of ADS Valve Pneumatic
Supply," applies to boiling water reactors, GL 86-14, " Operator Licensing
Examinations," relates to operator licensing exam schedules; GL 86-10,

ABB-CE System 80+ FSER 20-208 March 1994
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" Implementation of Fire Protection Requirements," is associated with Ir CFR
50.48 and/or 10 CFR Part 50, Appendix R; GL 89-06, " Task Action Item I.D.2 -
Safety Parameter Display System," is associated with a TMI action item, and
GL 84-15, " Proposed Staff Actions To Improve and Maintain Diesel Generator

f Reliability," is associated with a USI/GSI. Additional GLs transmitted
,

previously issued BLs and, therefore, were considered duplicates of the BLs. |
!

.4 i

The remaining 75 BLs and GLs were reviewed to assure that the issues identi-

f fied had, if appropriate, been incorporated into the NRC staff's System 80+ |
\ design review. Where necessary, additional information was requested from

( ABB-CE. The identified issues were categorized as: (1) not applicable to the
X System 80+; (2) applicability to the System 80+ still being determined;

(3) not a design issue; or (4) applicable to the System 80+ and was addressed

( in CESSAR-DC and/or this report. The disposition of the issues identified in
)

the 66 BLs and GLs is summarized in Tables 20.3 and 20.4, respectively, which
follows.

L.
x
& Of the 75 BLs and GLs, 27 issues are being resolved during the ongoing
b preparation of technical specifications (see Chapter 16 of this report) 9

issues were determined not applicable to the System 80+, and 39 were either

Q not design issues or were already appropriately considered in the System 80+

G design.
J

The staff indicated in the DSER that it was still evaluating BL 80-03, " Loss
of Charcoal From Standard Type II, 2-inch, Tray Absorber Cells," BL 80-10,
" Contamination of Nonradioactive System and Resulting Potential for Unmoni-
tored, Uncontrolled Release to Environment," BL 80-24, " Prevention of Damage
Due to Water Leakage Inside Containment (October 17, 1980 Indian Point
Event)," and GL 81-38, " Storage of Low Level Radioactive Wastes at Power
Reactor Sites." Resolution of these issues was identified as DSER Open
Item 20.4-1. The staff has completed its review of these BLs and GLs and the
results are in Tables 20.3 and 20.4, respectively. The staff concluded that
the System 80+ design adequately addressed the concerns. Therefore, DSER Open
Item 20.4-1 is resolved.

ABB-CE System 80+ FSER 20-209 March 1994
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CESSARHEncoim

B. Starting System

The AAC is provided with redundancy in the starting systems
and controls. The system is designed with sufficient
capacity for five starts.

C. Cooling System

The AAC is equipped with a self-contained cooling system.

D. Lubrication System

The AAC design includes a pre / post lubrication system that
utilizes redundant components.

8.3.1.1.5.4 AAC Periodic Testing

The AAC is designed to be routinely inspected and maintained
while the plant is at power. |

Instrumentation and controls are provided to permit its
synchronization and loading during refueling periods to
periodically demonstrate its operability.

Appropriate plant operating procedures shall include periodic
testing and/or analysis to verify the adequacy of the AAC to meet
the requirements for station blackout and to support its use in
Section 3.8 of the Technical Specifications. As a minimum, such
procedures shall verify the following:

A. For each Class 1E Division (on an 18 month staggered testing
frequency), verify by operating the AAC from the main
control room, that the AAC starts within 2 minutes and is
capable of energizing the Division's Class 1E buses and
supplying all required loads (as defined in the DBA/ LOOP
LOADS of Tables 8.3.1-2 and 8.3.1-3) within 10 minutes. The
steady-state AAC voltage and frequency shall be 23744 V and
$4576 V, and 258.8 Hz and $61.2 Hz. All AAC starts may be
preceded by an engine prelube period.

B. Demonstrate the functionability of all breakers required for
the AAC to energize the Class 1E Divisions. This may be
performed as part of the above outlined testing, or by
separate breaker testing.

,

C. Each 92 days, verify the AAC starts and achieves steady
state voltage (23744 V and $4576 V), and frequency (258.8 Hz ;

and $61.2 Hz) within 2 minutes. Load the AAC to 290% and
$100% of its continuous rating and operate it with this load
for at least 60 minutes. All AAC starts may be preceded by
an engine prelube period.

D The reliability of the AAC is at least 0.95 as calculated by
methods defined in NSAC 108, "The Reliability of Emergency
Diesel Generators at US Nuclear Power Plant." i

Amendment V
8.3-17 April 29, 1994

,
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AC Sources - Operating
3.8.1

3.8 ELECTRICAL POWER SYSTEMS

3.8.1 AC Sources - Operating

LCO 3.8.1 The following AC Ele".rical Power Sources shall be OPERABLE.

a. Two qualified circuits between the offsite transmission network and the onsite Class
1

IE AC Distribution System; and j
|

b. Two diesel generators (DGs), each capable of supplying one division of the onsite I

Class IE AC Distribution System.

c. Automatic load sequencers for Division 1 and Division 2.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

( CONDITION REQUIRED ACTION COMPLETION TIME

A. One [ required] offsite A.1 Perform SR 3.8.1.1 for the 1 hour
circuit inoperable. [ required] OPERABLE offsite circuit.

M
M

Once per 8 hours
thereafter

A.2 Declare required feature (s) with no 24 hours fmm
offsite power available inoperable discovery of no offsite
when its redundant required feature (s) power to one train
is inoperable. concurrent with

inoperability of
| M redundant required
I

feature (s)

A.3 Restore [ required] offsite circuit to 72 hours
OPERABLE status.

M

6 days from discovery
of failure to meet LCO

(Centmued)

!

SYSTEM 80+ 3.8-1 04/09/94
16.3 Tech Spec
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AC Sources - Operating
3.8.1

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

NOTE
Required Action B.3.1 or B.3.2
shall be completed if this
Condition is entered. 1

B. One [ required] DG B.1 Perform SR 3.8.1.1 for the 1 hour I

inoperable. OPERABLE [ required] offsite

circuit (s). M

AND Once per 8 hours
thereafter

B.2 Declare required feature (s) supported 4 hours from discovery
by the inoperable DG inoperable of Condition B
when its redundant required feature (s) concurrent with
is inoperable. inoperability of

redundant required

M feature (s)

B.3.1 Determine OPERABLE DG is not {24] hours
inoperable due to common cause
failure.

Og

B.3.2 Perform SR 3.8.1.2 for OPERABLE [24] hours
DG.

M

B.4 Verify the combustion turbine 72 hours
generator (CTG) is functional by
verifying the CTG starts and achieves
steady state voltage and frequency

within [2] minutes.

M (continued)

SYSTEM 80+ 3.8-2 04/09/94
16.3 Tech Spec
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AC Sources - Operating
3.8.1

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.5 Verify the CTG is capable of being 72 hours
aligned to the ESF buses associated
with the inoperable DG. AND

AND Once per 8 hours
thereafter

B.6 Restore [ required] DG to 14 days
OPERABLE status.

AND

15 days from discovery
of failure to meet LCO

C. Two [ required] offsite C.1 Declare required feature (s) 12 hours from
circuits inoperable. inoperable when its redundant discovery of Condition

required feature (s) is inoperable. C concurrent with
inoperability of

AND redundant required
features

C.2 Restore one [ required] offsite 24 hours
cinuit to OPERABLE status.

,

D. One [ required] offsite D.1 NOTE
circuit inoperable. Enter applicable Conditions and

Required Actions of LCO 3.8.9.
AND " Distribution Systems -

Operating", when Condition D is
One [ required] DG entered with no AC power source
inoperable. to one division. |

|

I
Verify the combustion turbine 12 hours I

I
generator (CTG) is functional by
verifying the CTG starts and
achieves steady state voltage and
frequency within [2] minutes.

AND (continued)

SYSTEM 80+ 3.8-3 04/09/94
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AC Sources - Operating
3.8.1

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME
,

|
i

'

D. (continued) D.2 Verify the CTG is capable of being 12 hours
aligned to the ESF buses associated
with the inoperabie DG AND

AFLQ Once per 8 hours
thereafter

D.3 Restore required [offsite] circuits 36 hours
to OPERABLE status.

9_E

D4 Restore [ required] DG to 36 hours
OPERABLE status.

E. Two [ required] DGs E.1 Restore one [ required] DG to 2 hours
inoperable. OPERABLE status.

F. Required automatic load F.1 Restore required automatic load 72 hours
sequencer inoperable. sequencer to OPERABLE status.

G. Required Actions and G.1 Be in MODE 3. 6 hours
associated Completion
Times of Conditions A, B, ANQ
C, D, E, or F not met.

G.2 Be in MODE 5. 36 hours

H. Three or more [ required] H.i Enter LCO 3.0.3. Immediately
AC Power Sources
inoperable.

SYSTEM 80+ 3.8-4 04/09/94
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS
NOTE

For the following Surveillances SR 3.0.2 is not applicable: SR 3.8.1.8 through SR 3.8.1.19

SURVElll ANCE FREQUENCY

SR 3.8.1.1 Verify correct breaker alignment and indicated power availability for 7 days

each (required] offsite circuit.

!

SR 3.8.1.2 NOTES
1. Performance of SR 3.8.1.7 satisfies this surveillance.

2. All DG starts may be preceded by an engine prelube period
and followed by a warmup period prior to loading.

[3. A modified DG start, involving idling and gradual
acceleration to synchronous speed may be used for the SR as
recommended by the manufacturer. When uxxiified start
procedures are not used, the time, voltage, and frequency
tolerances specified in SR 3.8.1.7 must be met.]

Verify each DG starts from standby condition and achieves steady As specified by
state voltage 2 [3744] volts and s (4576] volts, and frequency 2 Table 3.8.1-1

[58.8] lh and s [61.2] Hz.

(Continued)

|

|
l
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AC Sources - Operating
3.8.1 ,

!
SURVEILLANCE ltB,fUIREMENTS (Continued) |

_ ,

SURVEILLANCE FREQUENCY

SR 3.8.1.3 NOTES
1. DG hadings may include gradual loading as recommended

by the manufacturer.

2. Momentary transients outside the load and power factor
ranges do not invalidate this test.

3. This surveillance shall be conducted on only one DG at a
time.

4. This SR shall be preceded by and immediately follow without
shutdown a successful performance of
SR 3.8.1.2 or SR 3.8.1.7.

Verify each diesel generator is synchronized and loaded, and As specified by
operates for 2 60 minutes at a load 2 [5957] kW and Table 3.8.1-1

s [6255]k W.

SR 3.8.1.4 Verify each day tank [and engine mounted tank] contains a [220] 31 days
gallons of fuel oil.

SR 3.8.1.5 Check for and remove accumulated water from each day tank [and 31 days
engine mounted tank].

SR 3.8.1.6. Verify the fuel oil transfer system operates to [ automatically] 92 days
transfer fuel oil from storage tank (s) to the day tank [and engine

mounted tank].

SR 3.8.1.7 NOTE ,

All diesel generator starts may be preceded by an engine prelube
period.

Verify each DG starts from standby condition and achieves in 184 days t

s 20 seconds, voltage 2 [3744] volts and s [4576] volts, and
frequency 2 [58.8) Hz and s [61.2] Hz.

(Continued)

SYSTEM 80+ 3.8-6 04/09/94
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (Continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.8 NOTES
1. This surveillance shall not be performed in MODE 1 or 2.

2. Credit may be taken for unplanned events which satisfy this
SR.

Verify automatic and manual transfer of AC power sources from the 24 months
normal offsite circuit to each alternate [ required] offsite circuit.

SR 3.8.1.9 NOTES
1. This surveillance shall not be performed in MODE 1 or 2.

2. Credit may be taken for unplanned events that satisfy this
SR.

Verify each DG at a power factor s [0.91 rejects a load of 24 months
2 [1037] kW, and;

a. Following load rejection, the frequency is s [63] Hz,

b. Within [3] seconds following load rejection, the voltage is 2
[3744] volts and s [4576) volts; and

c. Within [3] seconds following load rejection, the frequency is

2 [58.8] Hz and s [61.2] Hz.

SR 3.8.1.10 NOTES
1. This surveillance shall not be performed in MODE 1 or 2.

2. Credit may be taken for unplanned events that satisfy this
SR.

Verif each DG operating at a power factor s [0.9] does not trip, 24 monthsf
and voltage is maintained s [5000] volts during and following a
load rejection of h [5957] kW and s [6255] kW.

(Continued)

SYSTEM 80+ 3.8-7 04/09/94
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (Continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.11 NOTES
1. All DG starts may be preceded by an engine prelube period.

2. This surveillance shall not be perfornni in MODE 1, 2, 3,
or 4.

3. Credit may be taken for unplanned events that satisfy this
SR.

Verify on an actual or simulated loss of offsite power signal: 24 months

a. De-energization of emergency buses;

b. Lead shedding from emergency buses; ,

DG automatically starts fmm standby condition and:c.

1. energizes permanently-connected loads in s 20
seconds,

2. energizes auto-connected shutdown loads through the
load sequencer,

3. maintains steady state voltage 2 [3744] volts and s
[4576] volts, t

4. maintai:as steady state frequency 2 [58.8] Hz and s
[61.2] Hz, and

5. supplies permanently-connected and auto-connected

shutdown loads for 2 [5] minutes.

(Continued)
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (Continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.12 NOTES
1. All DG starts may be preceded by an engine prelube period.

2. This surveillance shall not be performed in MODE 1 or 2.

3. Credit may be taken for unplanned events that satisfy this
SR.

Verify on an actual or simulated Engineered Safety Features (ESP) 24 months
actuation signal each DG auto-starts from standby condition and:

a. In s 20 seconds after auto-start and during tests, achieves
voltage 2 [3744] V and s [4576] V;

b. In s 20 seconds after auto-start and during tests, achieves
frequency 2 [58.8] Hz and s [61.2]IIz;

c. Operates for 2 5 minutes;

d. Permanentlyannected loads remain energized from the
offsite power system; and

Emergency loads are auto-connected through the loadc.

sequencer to the offsite power system.

(Continued)

l
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (Continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.13 NOTES
1. This surveillance shall not be performed in MODE 1 or 2.

2. Credit may be taken for unplanned events that satisfy this
SR.

Verify each DG automatic trip is bypassed on an [ actual or 24 months
simulated loss of voltage signal on the emergency bus concurrent
with an actual or simulated ESF actuation signal] except:

a. Engine Overspeed;

b. Generator Differential Current;

c. l.ow Low Lube Oil Pressure; and

d. Generator Voltage-Controlled Overcurrent.

SR 3.8.1.14 NOTES
1. Momentary transients outside the load and power factor

ranges do not invalidate this test.

2. This surveillance shall not be perfornwd in MODE 1 or 2.

3. Credit may be taken for unplanned events that satisfy this
SR.

Verify each DG operating at a power factor s [0.9] operates for 2 24 months

24 hours:

a. For 2 [2] hours loaded 2 [6553] kW and
s [6881] k W and;

b. For the remaining hours of the test loaded 2 [5957] kW and

s [6255] kW.

(Continued)
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (Continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.15 NOTES
1. This surveillance shall be performed within 5 minutes of

shutting down the diesel generator after the diesel generator
has operated in 2 [2] hours loaded
2 [5957] kW and s [6255] kW. Momentary transients
outside of load range do not invalidate this test.

2. All DG starts may be preceded by an engine prelube period.

3. Credit may be taken for unplanned events that satisfy this
SR.

'

Verify each DG starts and achieves, in d 20 seconds, voltage 2 24 months
[3744] volts and s [4576] volts, and freque.cy 2 [58.8) Hz and
s [61.2] liz.

SR 3.8.1.16 NOTES
1. This surveillance shall not be performed in MODE 1, 2, 3,

or 4.

2. Credit may be taken for unplanned events that satisfy this
SR.

Verify each DG: 24 months

Synchronizes with offsite power source while loaded witha.

emergency loads upon a simulated restoration of offsite
power;

b. Transfers loads to offsite source; and

c. Returns to ready to load operation.

(Continued)
,
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (Continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.17 NOTES
1. His surveillance shall not be performed in MODE 1, 2, 3,

or 4.

2. Credit may be taken for unplanned events mat satisfy this
SR.

Verify, with a DG operating in test mode and connected to its bus, [24 months)
an actua! or simulated ESF actuation signal overrides the test mode
by:

Retuming DG to ready to load operation; anda.

b. Automatically energizing the emergency loads with offsite
power.

SR 3.8.1.18 NOTES
1. This surveillance shall not be performed in MODE 1, 2, 3,

or 4.

2. Credit may be taken for unplanned events that satisfy this
SR.

Verify the interval between each sequenced load block is within [24 months]
10% of design interval for each emergency and shutdown load
sequencer.

SR 3.8.1.19 NOTES
1. All DG starts may be preceded by an engine prelube period.

2. His surveillance shall not be performed in MODE 1, 2, 3, ,

or 4.

3. Crexlit may be taken for unplanned events that satisfy this
SR.

(Continued)
;
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AC Sources - Operating
3.8.1

SURVEILLANCE REQUIREMENTS (Continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.19 Verify on an actual or simulated loss of offsite power signal [24 months]
(continued) in conjunction with an actual or simulated ESF actuation signal:

Deenergization of emergency buses;a.

b. lead shedding from emergency buses;

DG automatically starts from standby condition and:c.

1. energizes permanently-connected loads in s 20
seconds,

2. energizes auto-connected emergency loads through
load sequencer,

3. achieves steady state voltage n [3744) volts and s
[4576] volts,

4. achieves steady state frequency 2 [58.8] Hz and s
[61.2] Hz, and

5. supplies permanently-connected and auto connected
emergency loads for 2 [5] minutes.

)

SR 3.8.1.20 NOTE
All DG starts may be preceded by an engine prelube period.

Verify, when started simultaneously from standby condition, each 10 years
DG achieves, in s 20 seconds, voltage 2 [3744] volts and
s [4576] volts, and frequency 2 [58.8) Hz and 2 [61.2] Hz.

SYSTEM 80+ 3.8 13 04/09/94
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AC Sources - Operating
3.8.1

i

Table 3.8.1-1 (Page 1 of 1) i

Diesel Generator Test Schedule ,

|
t

NUMBER OF FAILURES
IN LAST 25 VALID TESTS"' FREQUENCY

'

i

s|: 3 31 days i
;

2: 4 7 days *) ;

(but no less than 24 hours)

:
i

i
?

i

,

f
,

t

|
;

!

r

i

i
;

|
.

** Criteria for determmmg number of failures and valid tests shall be in accordance with Regulatory ,

Position C.2.1 of Regulatory Guide 1.9, Revision 3, where the number of tests and failures is !
deternuned on a per DG basis. I

1

"' This test frequency shall be maintamed until seven consecutive failure free starts from standby conditions |
and load and run tests have been performed. If, subsequet to the 7 failure free tests,1 or more
additional failures occur, such that there are again 4 or more failures in the last 25 tests, the testing
interval shall again be reduced as noted above and maintamed until 7 consecutive failure free tests have
been performed.
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AC Sources - Shutdown
3.8.2

3.8 ELECTRICAL POWER SYSTEMS

3.8.2 AC Sources - Shutdown

LCO 3.8.2 The following AC Electrical Power Sources shall be OPERABLE:

The qualified circuit (s) between the offsite transmission network and the onsite Classa.

IE AC Electrical Power Distribution System required by LCO 3.8.10, " Distribution
System - Shutdown"; and

b. On-site power source (s) capable of supplying the division (s)of the onsite Class IE AC
Electrical Power Distribution System required by LCO 3.8.10, " Distribution Systems -
Shutdown".

APPLICABILITY: MODES 5 and 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

NOTE
Enter applicable Conditions and Required
Actions of LCO 3.8.10, with one required
division de-energized as a result of
Condition A.

A. Required offsite circuits A.1 Declare affected requim! Immediately
inoperable. feature (s) with no offsite power

available inoperable.

E

A.2.1 Suspend CORE Immediately
ALTERATIONS.

AND

A.2.2 Suspend handling of irradiated Immediately
fuel assemblies.

(Continued)
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AC Sources - Shutdown
3.8.2

ACTIONS (Continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required offsite circuit (s) AND
inoperable.

(continued) A.2.3 Initiate actions to suspend Immediately
operations with a potential for
draining the reactor vessel.

AND

A.2.4 Initiate action to suspend Immediately |
'

operations involving positive
reactivity additions.

AND

A.2.5 Initiate action to restore Immediately
required offsite power circuit to i

OPERABLE status.

B. All required on-site power B.1 Declare affected required Immediately
source (s) inoperable. feature (s) with no on-site power

available INOPERABLE.

E

B.2.1 Suspend CORE Immediately
ALTERATIONS.

M

B.2.2 Suspend movement of irradiated Immediately
fuel assemblies.

M

B.2.3 Initiate action to suspend Immediately j

operations with a potential for
draining the reactor vessel.

M

B.2.4 Initiate action to suspend Immediately
operations involving positive
reactivity additions.

AND (continued)
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AC Sources - Shutdown
3.8.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.2.5 Initiate action to restore Immediately
required DG to OPERABLE
status.

NOTE
Required Action C.3.1 or
C.3.2 shall be completed if
this condition is entered.

C. With one of the two C.1 Perform SR 3.8.1.1 for the I hour
required on-site sources OPERABLE [ required] offsite

AN_DNinoperable. circuit (s).

AND Once per 8 hours
thereafter

C.2 Declare required feature (s) 4 hours from discovery
supported by the inoperable DG of Condition C
inoperable when its redundant concurrent with
required feature (s) is inoperability of
inoperable. redundant required

feature (s)
'

AND

C.3.1 Determine OPERABLE DG is [24] hours
not inoperable due to common
cause failure.

C.3.2 Perform SR 3.8.1.2 for [24] hours
OPERABLE DO.

AND

C.4 Verify the combustion turbine 4 hours
generator (CTG) is functional
by verifying the CTG starts and i

achieves steady state voltage
and fmquency within [2]
minutes.

AND (concinued)
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AC Sources - Shutdown I

3.8.2 -

|

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. (continued) C.5 Verify the CI'G is capable of 4 hours
being aligned to the ESF buses
associated with the inoperable AND
D/G

Once per 8 hours

M thereafter

C.6 Restore [ required] DG to 14 days
OPERABLE status.

D. Required Actions and D.1 Declare affected required Immediately
Completion Times of featuse(s) with no on-site power
Condition C not met. available INOPERABLE.

OR

;
D.2.1 Suspend CORE Immediately

ALTERATIONS.

M

D.2.2 Suspend movement of irradiated Immediately
fuel assemblies.

M

D.2.3 Initiate action to suspend Immediately
operations with a potential for
draining the reactor vessel.

M

D.2.4 Initiate action to suspend Immediately
operations involving positive
reactivity additions.

AND

D.2.5 Initiate action to restore Immediately
required DG to OPERABLE
status,

i
i
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AC Sources - Shutdown
3.8.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.2.1 NOTE
SR 3.8.1.3 is only required to be performed when more than the j
minimum number of AC Sources required by LCO 3.8.2 are

'

available, but at least once every 6 months.

For AC sources required to be OPERABLE, the SRs of LCO 3.8.1, In accordance with i

"AC Sources - Operating * are applicable. applicable SRs

SYSTEM 80+ 3.8-19 04/09/94
16.3 Tech Spec



.

AC Sources - Operating
B 3.8.1

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources - Operating

BASES

BACKGROUND The AC Power Sources consist of the offsite power sources (preferred power) and the
onsite standby power sources (Division 1 and Division 2 diesel generators). In addition,
a Combustion Turbine Generator (CTG) provides a diverse on-site AC standby power

As required by 10CFR50, Appendix A General Design Criterion 17 (Ref.1),source.
the design of the AC power system provides independence and redundancy to ensure an
available source of power to the Engineered Safety Feature (ESF) systems.

The Division 1 and 2 onsite Class IE AC Distribution System is divided into redundant
load groups (divisions) so that loss of any one group will not prevent the minimum safety
functions from being performed. Each division has connections to two preferred (offsite)
power supplies and to a single diesel generator.

A qualified circuit consists of all breakers, transformers, switches, interrupting devices,
cabling, and controls required to transmit power from the offsite transmission network
to the onsite Class IE ESF bus or buses. The AC Distribution System consists of four
(4) qualified circuits.

Independent transmission lines supply offsite power to Preferred Switchyards I & II.
Preferred Switchyard I feeds the Unit Main Transformer (UMT) and Pmferred
Switchyard II feeds the Reserve Auxiliary Transformers (RATS). The UMT transforms
[230 kV] to [24 kV). his [24 kV] is fed to two Unit Auxiliary Transformers (UATs).
These UATs each provide power to their respective separate switchgear gmups X and
Y.

UATs are the normal preferred source of power to the [4160 volt] emergency buses. X-
UAT provides the power to Division I emergency buses and Y-UAT provides the power
to Division 2 emergency buses. Backup offsite power for either or both the emergency
buses is provided through the RATS (1 per division). If offsite power is not available,
the emergency buses are supplied from their respective diesel generator, (DG). DG1
supplies power to Division 1 emergency buses and DG2 supplies power to Division 2
emergency buses.

Certain required unit loads are returned to service in a predetermined sequence in order
to prevent overloading the transformer supplying offsite power to the onsite Class IE
Distribution System. Within [1 minute] after the initiating signal is received, all
automatic and permanently connected loads needed to recover the unit or maintain it in
a safe condition are returned to service via the load sequencer.

He onsite standby power source for each division ESF bus is a dedicated DG. The DGs
start automatically on a Safety Injection Actuation Signal (SIAS) or on a loss of voltage
(LOV) on the respective emergency buses. Even though the DGs are started on SIAS,

(continued)

{
i
i
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AC Sources - Operating
B 3.8.1

BASES

BACKGROUND they will not power the emergency buses unless the offsite sources of power are
(continued) unavailable. He DG automatically ties to its buses on a LOV condition on that bus with i

'

offsite power unavailable.

Following the trip of offsite power, [a sequencer /an undervoltage signal] strips
nonpermanent loads from the ESF buses. When the DG is tied to the ESF buses, loads
are then sequentially connected to its respective ESF buses by the automatic load
sequencer. The sequencing logic controls the permissive and starting signals to motor
breakers to prevent overloading the DG by automatic load application.

In the event of a loss of preferred power, the ESF electrical loads are automatically
connected to the DGs in sufficient time to provide for safe reactor shutdown and to
mitigate the consequences of a Design Basis Accident (DBA) such as a loss of coolant

accident (LOCA).

Certain required unit loads are returned to service in a predetermined sequence in order
to prevent overloading the DG in the process. Within [1] minute after the initiating
signal is received, all loads needed to recover the unit or maintain it in a safe condition
are returned to service.

In accordance with Regulatory Guide 1.9 (Ref. 2), diesel generators I and 2 have [6067]
kW continuous and [6674] kW two-hour load ratings. He diesel generators are rated at
[4160 volts], three phase, 60 Hz, and are capable of attaining required frequency r.nd
voltage within twenty seconds after receipt of a start signal (Ref. 3). The ESF systems
which are powered from divisional power sources are listed in Reference 3.

The CTG is a diverse and independent non-Class 1E on-site power source provided for
coping with a Station Blackout (SBO) and a Loss of Offsite Power (LOOP) scenarios.
The CTG is located within the protected area and it will start automatically, within [2]
minutes from the onset of a LOOP event. In addition, the CTG is automatically i

connected to the de-engergized 4.16 kV Permanent Non-Safety buses. Alignment to the |
Class IE ESF buses is accomplished from the control room. The CTG is sized to |

accommodate one Safety Division loa.Is for a worst case unit shutdown to cold shutdown I
and/or DBA and one division of Permanent Non-Safety loads. i

The CTG is Quality Class 2 and is designed with a High Confidence of Low Probability
of Failure (HCLPF) value of.36g. His PRA-Bases Seismic Margin Aw-t (SMA)
provides assurance that the CTG will be available to back up the DGs for seismic events
on the order of the design basis earthquake of.3g. (Ref.15). His robust design includes '

the enclosure and the support systems of the CTG.

Other external events which could affect CTG availability as a backup to the DG are
hurricanes and tornados. Due to early warning systems the plant will be required to
shutdown as a hurricane approaches. For the tornado it is assumed the CTG will not be
available.

SYSTEM 80+ B 3.8-2 04/09/94
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AC Sources - Operating
B 3.8.1

BASES

BACKGROUND A PRA for the CTG's contribution to CDF was performed. The base case assumed a

(continued) tornado along with all internal events and resulted in a 2.0 E-6 contribution to CDF.
With a 14 day unavailability of the DG and the CTG verified to be functional, the CDF
increased approximately 4 % to 2.08 E-6. His PRA provides an assurance that the CTG
can be substituted for the DG without adversely impacting CDP for internal events and
tornado strikes.

APPLICABLE ne initial conditions of DBA and transient analyses in CESSAR-DC Chapters 6 (Ref.
SAFETY ANALYSES 4) and 15 (Ref. 5) assume ESF systems are OPERABLE. The AC Power System is

designed to provide sufficient capacity, capability, redundancy, and reliability to ensure
the availability of necessary power to ESF systems so that the fuel, Reactor Coolant
System, and containment design limits are not exceeded. These design limits are
discussed in more detail in the Bases for LCO Sections 3.2 (Power Distribution Limits),
3.4 (Reactor Coolant System), and 3.6 (Containment Systems).

In general, the safety analysis considered offsite power to be available to ESF equipment
following event initiation. Offsite power is not considered to be safety-related. A loss
of offsite power (LOOP) alone is an analyzed event since it presents a challenge to the r

plant's safety features and would result in a total loss of AC power if the diesel
generators and the combustion turbine failed to start.

The OPERABILITY of an offsite AC source is not explicitly required by the safety
analyses. Therefore, the need for two qualified circuits was not derived from the safety
analysis, since events postulating failure of offsite power considered a complete loss of
offsite power. Such events disable all offsite circuits. The requirement for two qualified
circuits was derived from the design criteria (Ref.1) and standards incorporated into the

fplant design, which required redundant, independent offsite power sources.

The OPERABILITY of the AC electrical power sources is consistent with the initial
assumptions of the accident analyses and is based upon maintaining at least one division

'

of the AC and DC Power Sources and associated distribution systems OPERABLE during

accident conditions in the event of (1) an assumed loss of all offsite or all onsite AC
power, and (2) a worse case single failure.

The AC sources satisfy Criterion 3 of the NRC Policy Statement.

;

LCO Two qualified circuits (Ref. 3) between the offsite transmission network and the onsite
Class IE AC Distribution System, and the two independent diesel generators (Ref. 3)
each capable of supplying one division of the onsite Class IE AC Distribution System,
ensure availability of the required power to shutdown the reactor and maintain it in a safe
shutdown condition after an anticipated operational occurrence (AOO) or a postulated
design basis accident (DBA).

Qualified offsite circuits are those that are described in CESSAR-DC and are part of the
licensing basis for the unit.

1
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