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February 22, 1994
LD-94-012

Docket No. 52-002

Attn: Documenrt Control Desk
U.S. HNuclear Regulatory Comaission
Washington, D.C. 20555

Subject: System 80+™ Information for Issue Closure

Dear Sirs:

The attachments to this Jletter provide material to close follow-on
questions to DSER responses. Attachment 1 provides minor revisions to
§2¢tion 1.4 of CESSAR-DC in response to a comment from Mr. T. Boyce.

“ttachment 2 transmits a revision to Table 3.9-15 as requested from and
fixed to Mr. C. Li on January 11, 1994.

Attactment 3 preserts a copy of information on the Contaninert Spray and
Shutdown Conling Sy-tems which was faxed to Mr. S. Sun on February 2, 1994,

hHitachmesi 4 provides a revision to Appendix S5E on the Intercvstem LCCA
issue which vas previously faxed to Mr. D. Terao.

Attachment 5 transmits a revision to Section 9.5.3 on emergency 1ighting
which was requested by Mr. C. Thomas.

Attachment 6 transmits a revision to Section 12.3.1 to address a comment
from the ACRS on cobalt content of mat.rials in contact with the reaclor
coolant. This revision should be aivzai to Mr, C., Hinson,

Attachment 7 provides a revisicrr to Section 14.2.12 which addresses a
confirmatory item on relief valve cench testing.

Attachment 8 presents a response 1o the issue on Safety Injection pump
durability under mini-flow conditicns (Section 6.3). This information was
faxed to NR" on January 14, 1994, and should be given to Mr. T. Collins.
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Attachment 9 transmits a copy of a fax to Mr. N. Saltos on fire protection
inside containment.

Attachment 10 transmits a revision to the System 80+ Fire Hazards
Assessment to make it consistent with CESSAR-DC, Amendment U re.isions to
which the NRC staff has agreed. A correspending change to Sec’ ion 1.6 is
also included.

Attachment 11 transmits revisions to Chapters 2 and 3 which have been
previously provided as a result of meetings with NRC staff. Attachment 12
provides corresponding changes to Chapters 1 and 19. Changes to the
Seismic Margins Assessment of Chapter 19 will be provided within the next
few days, along with other Chapter 19 changes.

Attachment 13 provides a revised copy of the Software Program Manual for
Nuplex 80+ to address a comment from the ACRS. The revision, in Section
9 of the manual, has been discussed and agreec to by NkC staff.

CESSAR-DC changes provided above will be printed in Amendment V. In
addition to the above revisions, the Severe Accident Mitigation Design
Alternatives analysis in Appendix 19A will be revised to be consistent with
data in Amendment U. It is understood that the revision to Appendix 19A
will not significantly change any result or NRC staff conclusion.

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

5 Very truly yours,

COMBUSTION ENGINEERING, INC.

e 1 P

C. B. Brinkman
Acting Director
Nuclear Systems Licensing

CBB/ser

ec: J. Trotter (EPRI)
T. Wambach (NRC)
P. Lang (DOE)
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1.4 IDENTIFICATION OF AGENTS AND CONTRACTORS

1.4.1 APPLICANT’S QUALIFICATIONS AND EXPERIENCE
(Presented in site-specific SAR.)

1.4.2 ARCHITECT-ENGINEER'S QUALIFICATIONS AND EXPERIENCE
(Presented in site-specific SAR.)

1.4.3 COMBUSTION ENGINEERING’S QUALIFICATIONS AND
EXPERIENCE

Combustion Engineering, Inc. (hereafter referred to as C-E,
Combustion, ABB Combustion Engineering Nuclear Power or ABB-CE)
nuclear power activities are of three general types: design,
development, construction and operation of reactor and auxiliary
systems; design and fabrication of nuclear components; and,
support of design, development and analytical projects.

A summary of the company’s efforts, accomplishments, and
operating experience in the light water reactor field is provided

below.
1.4.3.1 Pre-Commercial Reactor Programs
1.4.3.1.1 Naval Propulsion Program

Suring the period 1955 through 1960, Combustion was a major
contributor to the U.S. Naval Reactors program. The Company
desiqned and built, at its Windsor, Connecticut site, the
prototype of a small attack submarine power plant. This
proto:ype (S1C) went into operation in 1959 and 4dé—etili—being WAS
operated as a naval training facility. A second plant of this
type was also designed and built by Combustion for installation

in the USS Tullibee (SSN-597) which has been operated as a part

of the Unitad States nuclear submarine fleet.

In the design, development, construction and operation of the
prototype system and the submarine power plant, Combustion’s
responsibilities included all safety aspects of the reactor
systems.

1.4.3.1.2 Boiling Nuclear Superheat (BONUS) Plant
Combustion was responsible for the nuclear design and for the
direction of startup and initial operation of the BONUS plant in
Puerto Rico.

The design of this reactor system presented a number of unique
problems, e.g., control and safety analysis of a two-region core,

Amendment N
1.4-1 April 1, 1993
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design of a superheater fuel element, design of a steam control
system to assure adequate cooling of superheater fuel under all
credible conditions, and design of a containment building of the
"total containment" type to house the entire power generating
installation.

The BONUS plant achieved full power operation in September 1965,
and was the first nuclear power plant under USAEC control
operating with an integral superheating core.

1.4.3.2 Development and Design of Commercial PWR Systems

The development and design by Combustion of a pressurized water
reacter for utility service dates back to 1958. At that time,
the Company was selected by the AEC to undertake the design,
analysis and economic evaluation of a 250 MWe PWR plant, in
conjunction with an architect-engineer. This effort provided
initial technical and economic guidelines for Combustion’s
commercial development of the PWR,

With a subsequent decision by the Company to concentrate on the
development of the PWR for large nuclear power stations, a
program was initiated to guide required design and development
work along appropriate lines. The following is representative of
the types of PWR-oriented work which have been performed:

A. Evaluation of overall plant and systems to establish optimum
physical arrangement and design criteria from the standpoint
of economics and safety. Much of this work has been
performed in conjunction with qualified architect-
engineering organizations;

element

B. Design and development of nuclear components such as controlA
assemblies, controlkassembly drive mechanisms, and auxiliary
systems equipment. ~ element

c. Extensive testing of PWR nuclear components, such as fuel
assemblies and reactor control components, under actual
service pressure, temperature and flow conditions.

Combustion Engineering’s Nuclear Laboratories have been engaged
in the development and testing of fuels, fuel elements, control
assemblies, reactor components and materials for reactor

application. Particular emphasis has been given to UO2 and
Zircaloy cladding technology, involving both in-pile” and
out-of-pile investigations. The initial efforts in the

laboratories were associated with submarine reactor programs.
'-56'“'"”‘1 #inee- 1960, the personnel of the nuclear laboratories -have-

actively participated in the joint U.S. AEC -~ Euratom research

and development program for fuels development. In addition to

1.4-2
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these programs, personnel in the Nuclear Laboratories have been
responsible for materials design activities for the HWOCR study
and for pressurized water, boiling water, nuclear superheat, and
fast breeder reactor systems.

1.4.3.3 Major Component Design and Fabrication

During the period of 1955-1961, Combustion Engineering (C-E) was
a major supplier of nuclear cores for naval propulsion service.
C-E has fabricated the boiling and the superheating fuel for the
BONUS reactor. The boiling section of the Bonus core was made up
of Zircaloy c¢lad, rod type, UO, fuel elements fundamentally
similar to those being utilized 13 the C-E Standard fuel design.
The superheater fuel utilizes Inconel-clad, rod type, UO, fuel
elements. The superheater cladding is designed for an opé%ating
temperature of 1250°F.
(g( W.H P&(*CO(M)

Combustion Engineering has performed/the design engineering and
fabrication of control rod drive mechanisms and fuel rods for all
of the commercial power reacters listed in Table 1.4-1.

Combustion Engineering has fabricated and shipped many reactor
vessels for utility plant service and for naval service.
Additicnal vessels for plant sizes up through 1300 Mwe are now in
service.

Combustion Engineering has fabricated nuclear steam generators
for naval service and for all its commercial PWR plants. 1In
addition, the company designed and fabricated the 10 steam
generators in the Hanford Production Reactor facility.

and reacdor (oolant pum componen'l's
Combustion/ Engineéring ' manufactures reactor vessel internal
structuresvat its Newington, N.H. facility.

. i . .
~Combustion. Enginsesingsutended—itw—nanufacturing—oepebiliey—to
Tnalu@eiﬁlhxacabmrqant?:orehaf!eeeltub PURPS-by—Lls—antey—in-—-1074

1.4.3.4 Facilities

The C-E laboratories at Windsor, Connecticut, and Chattanooga,
Tennessee, provide complete facilities for the development,
design, analysis and testing of PWR components and systems,
These laboratories include equipment for:

Amendment J
1.4-3 April 30, 1992
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A. Mechanical Testing.
B. X-ray and Radiography.

Cs Metallography.

D. Ceramics Development,
E. Analytical and Radio-Chemistry
F. Fuel Fabrication Development

Corrosion Testing

(%)

- '_‘"M\m.,
H. 2500 psi Component Performance Testing i’;b( use in +4u;
, . ' ' Suel Sabrieation
I. 2500 psi and 5000 psi Steam Generation \\_process
J . Welding Development.

C-E maintains a fuel manufacturing facility in Hematite,
Missouri. The Hematite plant -te—used—te converts UF as to UO
powder, and make§ fuel pellets from the UO..

shipped—to Windsor. connecticut to compiéte—the—fuelfabrication

element
The Windsor facilities ofs Combustion Engineering, Inc. are
equipped to fabricate, and @%$vide the necessary gquality control
for, fuel-assemblies, controll assemblies, control, assembly drive
mechanisms, and other specialized nuclear componen%ﬁ?“ element

Combustion Engineering’s Chattanooga Plant includes a separate
facility to design, fabricate, and provide quality control for
large reactor pressure components. The facility has such special
egquipment as heavy duty cranes and large capacity machine tools
capable of performing work on large, heavy parts to close
tolerances and fine surface finishes. It is also equipped with
the latest testing and quality control equipment, including a
linear accelerator for weld examination.

1.4.3.5 Commercial Reactor Operation

Table 1.4~1 lists all Combustion Engineering Pressurized Water
Reactors designed and built to date.

Amendment N
1.4-4 April 1, 1993
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TABLE 1.4-1
{Sheet 1 of 2)
C-E PRESSURIZED WATER REACTOR PLANTS

Commercial Nominal
Plant Operator Utility Plant location Operation Mwe Net

Non-System 80 Plants

Palisades Consumers Power Co. Michigan 1972 800
Maine Yankee Maine Yankee Atomic Power Co. Maine 1972 800
Fort Calhoun Omaha Public Power District Nebraska 1973 475
Calvert Cliffs Unit 1 Baltimore Gas & Electric Co. Maryland 1974 850
Millstone Point Unit 2 Northeast Utilities Connecticut 1875 865
Calvert Cliffs Unit 2 Baltimore Gas & Electric Co. Maryland 1976 850
St. Lucie Unit 1 Florida Power & Light Co. Florida 1976 810 ‘
Arkansas Muclear One Unit 2  Arkansas Power & Light Co. Arkansas 1980 300
St. Lucie Unit 2 Florida Power & Light Co. Florida 1983 810
San Onofre Unit 2 Southern California tdison Co. California 1983 2100
San Onofre Umit 3 Southern California Edison Co. Califormia 1984 1100
Waterford Unit 3 Louisiana Power & Light Co. Louisiana 1985 1100

Amendment A
September 11, 1987



TABLE 1.4-1 (Cont’'d)
(Sheet 2 of 2)
C-E PRESSURIZED WATER REACTOR PLANTS

Commercial Nominal
Plant Operator Utiiity Plant Location Operation Hwe Net

System 80 Plants

Pale Verde Nuclear Arizona Public Service Arizona 1300 § A
Generating Station Company
Units 1 1986
2 1986 5
3 1988
Washington Huclear Project Washington Public Power Supply Washington 1300.A
Unit 3 System l
E
Yenggwang Korea Electric Power Company Republic of 4 1600 "
Units 3 Korea 1994 'B
4 19§£'
u‘:rkln KO(C‘L E‘idﬂ(. PMU &tp"\j Repub\ic_ oc
Units 2 Korea 1998 % V(7 7
4 1999% A
* Anticipated Commercial Operation

Amendment E
December 30 188
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TABLE 3.9-~15 (Bheet 1 of 80)
INSERVICE TESTING BA BAFETY-RELATED PUMPS AND VALVES
(h) 0]
Safety Test Test Test CESSAR-DC
Pump Qlass  ___ Paremeter Qnm Config, Figure No,
Q

COW PUMP 1A 3 DPSP,SPo,@V| ' 3mo. 16 92211

CCW PUMP 1B 3 DP,SPy,SPo, @V 3 mo. 16 9.2.2-1.1

CCW PUMP 2A 3 DP,SPy,SP,, &V 3 mo. 16 92217

CCW PUMP 28 3 DP,SP,SP,, @V 3 mo. 16 9.2.2-1.7

MD EFW PUMP | 3 DP,SP,SP,Q,V 3 mo. 21 10.4.9-1.1

TD EFW PUMP | 3 N,DF,SP.,SP,,Q,V 3 mo. 21 10.4.9-1.1

MD EFW PUMP 2 3 DP,SP,SP,.Q,V 3 mo. 21 10.4.9-1.1

TD EFW PUMP 2 3 N.DP.SP.,SP,, Q. V) 3 mo. 21 10.4.5-1.1

SI PUMF 1 2 DP.SP,.SPO.Q,E(% 3 mo. 18 63.2-1A

S1 PUMP 2 2 DP,SP;,5P,,Q,V(4é) | 3 mo. 18 6.3.2-1B

SI PUMP 3 2 DP,SPy,SP,,Q.V(46) / 3 mo. 18 6.3.2-1A

SI PUMP ¢ 2 DP,SP,5P,,Q.V4 d 3 mo. 18 6.3.2-1B

SC FUMP i 2 DPSPgSP,Q V- ' 3w, 19  63.2-1A

SC PUMP 2 2 DP,SP,SP,Q,V 3 mo. 19 63218

CS PUMP | 2 DP,SP,,SP,.Q,V 3 mo. 19 6.3.2-1A

CS PUMP 2 2 DP,SPy,SP,,Q,V 3 mo. 19  6.3.2-1B

SSW PUMP 1A 3 DPSP.QV 3 mo. 17 9.2.2-1.1

SSW PUMP 18 3 DPSP.QV 3 mo. 17 9.22-1.1

SSW PUMP 24 3 DP,SP,QV 3 mo. 17 9.2.1-1.3

SSW PUMP 2B 3  DPSP.QYV 3 mo. 17 9.21-1.3

ECW PUMP 1A 3 DP,SP,,SP,Q,V 3 mo. 20 9.2%1.1

ECW PUMP 1B 3 DP,SPy,5P,Q,V 3 mo. 20  9.29-1.1

ECW PUMP 2A 3 DP,SP,SP,Q,V 3 mo. 20 9.29-1.5

ECW PUMP 2B k! DP,SP,,SP,,Q,V 3 mo. 20 9.2.9-1.5

DG BUILDING SUMP PUMP 1A 3 DPSP.QV 3 mo. 17 9.5941

DG BUILDING SUMP PUMP 1B 3 DP,SP.Q,V T mo. 17 9.5.9-1

DG BUILDING SUMP PUMP 2A 3 DPSP.Q,V 3 mo. 17 9.5.9-1

DG BUILDING SUMP PUMP 2B 3 DP,SP,QV 3 mo. 17 9591

RB SUBSPHERE QUAD A SUMP PUMP | 3 DP,SP.QV 3 mo. 17 93321

RB SUBSPHERE QUAD A SUMP PUMP 2 3 DP,SP.Q,V 3 mo. 17 9.3.321

RB SUBSPHERE QUAD B SUMP PUMP | 3 DPSPLQY 3 mo. 17 93322

RB SUBSPHERE QUAD B SUMP PUMP 2 3 DPSP.QV 3 mo. 17 93322 |
RB SUBSPHERE QUAD C SUMP PUMP 1| 3 DP,SP.Q,V 3 mo. 17 93321 i
RB SUBSPHERE QUAD C SUMP PUMP 2 3 DP,SP.QV 3 mo. 17 9.3.321 |
RB SUBSPHERE QUAD D SUMP PUMP 1 3 DP,SP.QV 3 mo. 17 93322
RB SUBSPHERE QUAD D SUMP PUMP 2 3 DP,SP.,QV 3 mo. 17 9.3.3-2.2
SPENT FUEL POOL COOLING PUMP 1 3 DP,SP,,5P,Q,V 3 mo. 20 9.1.3 |
SPENT FUEL POOL COOLING PUMP 2 3 DP,SP,SP,Q,V 3 mo. 20 913 |

Amendment T |
November 15, 1993
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TABLE 3,9-15 (Bheet 80 of 80)

MBMJEMMMMMH

range of the pump, and RPM measurements are takan to demonstrate pump
spead control settinge correspond with the actual pusp FPM.

AdA  (4—Talvess——— §1--390, 61-391y 61-392, 6I~39F— e
INS(,.T These valves nauer open in a severe accident to allow w(Eer in the IRWST to
L‘/O flood the reactor cavity-ta covar co 8. To test these valves,
manual valves upitream must be &t -to prevent flow of water from the

IRWST to the Holdup Volumd Tank when thase Valvea are openad. Closing the
manual valves 1s not practical during operations ®incae they require
~containment entry Therefore, these valves will be tested during cold

_— !mm. - - e U e et P ——

(41) Valves: 51-612, SI-622 , SI-632 , SI-642 ¢« SI-619, SI-629, 51-639,
51-649

These air-operated SIT Nitrogen Pressure Control Valves are stroked in the
course of plant operation as a matter of normal operation and pressure
control of the 5ITs at a frequency which satisfies tast requirements of
quarterly testing. Pail-safe actuation {FE) on a 2 month bawio, howaver,
ie impractical during plant operations (quarterly test frequency) or cold
shutdown because such testing involves entries to containcment to proximity
of the SITs (high radiation dose and ajrborne contamination area) to fail
air to the air diaphragm valve actuators. Therefore, the FS tast for
these valves will be performed on & refueling outage bpasis for ALARA

purpcsas.

(42) Valves: $I-322, SI-332, SI-611, SI-618, $I-621, S$I1-628, SI-631, &I-
638, SI-641, SI-648, SI-661, SI-670

These air-operated valves are stroked on a quarterly frequency. Pall-safe
(FS) actuation testing on a 3 wmonth basis, however ,is impractical during
plant operations (quarterly test frequency) or cold shutdown because such
testing lovolves entries to containment to proximity of the SITs (high
radiation dose and airborne contamination area) to fail air to the air
diaphragm valve actuators. Therefore, the FS test for thepse valves will
be parformed on a refueling outage basis for ALARA purposes.

{43} Although these Emergency Diese) Generator SUpPpOrt system components are
Safety Class 3, they are pProcured, tested and maintained as part of the
Emergency Diesel Generatoras themselves, which are tested for operability
and reliability by the plant Technical Specifications. Therefore, these
components are teeted by Technical Specifications Surveillance

4' Requirements of Techniecal Specification Saction 3.8.

4
(44) Pressure Isolation Valves (PIVe) are not reverse flow tested quarterly,
.‘I since testing of these valves during power operation would require
: containment entries to high radiation and airborne contamination areas.
g" PIVe are not reverse flow tested every Cold Shutdown, because of the
- extensive test equipoent setup which could extend the Cold Shutdown. The
r RF function is verified, however, by leakage testing each valve in the
reverse flow direction during unit startup for the testing frequency
outlined in Technical Specification Surveillance Requirement 3.4.13.1.
This surveillance requirement atates that leakage testing of thase valves
is required every 18 months AND prior to entering Mode 2 whenever the
plant has been in Mode § (Cold Shutdown) for 7 daye or more, if leakage
{ testing has not been performed in the previous 9 monthes AND within 24
hours following valve actuation due to Automatic or manual action or flow

\ through the valve(s).

AL{J\ LNsert Y85
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September 30, 1993




6.2.6-2

INSERT 46 (To be inserted in CESSAR-DC Table 3.9-15 in Amendment V)
(46)  T'or inservice testing of the safety injection pumps during refucling outages, a walkdown
visual examination of safety injection system piping and components outside Containment
will be conducted to verify the leak tight integrity of the system.
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This page with 4 pages to follow.
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Mike/Tom,

Attached are marked-up pages from CESSAR DC Tables 5.4.7-2 and 6.5-3, in response to
verbal questions from Mr. Summer Sun of the Reactor Systems Branch. The questions relate
to consistency between the Shutdown Cooling System and Containment Spray System Failure

Modes and Effects Analyses (the tables) and the system P&ID (Figures 6.3.2-1A, B, and C).
Please forward this information to Summer,

These changes will be added to Amendment V. Please call me if you have any questions.

Jim Robertson
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IABLE 5.4.7-2 (Conx'd)

(Sheet 5 0t 7)

5@3/(‘§,ﬂ5‘p’_€\ N SHUTDOWN COCLING SYSTEM FAILURE MODES AMD EFFECTS XMALYSIS
S -.u..‘t;.l\. Cnnss - C‘\mﬁ.’

—

LT NS Symptoes and Loca! Effscts inherent Remarks ang

fFailure Node Lause including Dependent fajlures Mzthod of Detectisn Cempensating Provision Other Effects
a) Fails Elect. Malf., Loss of one SCS train icw temperature in Redundant SCS train ¥alve is
Open wechanicel SCS; periadic normal ly locked
®lve binding testing, valve closed
. S1-342 pesition indication

in the centrol room

Closed mechanicel valve position
hinding indication in tie

control room

b} Fails Elect. Mal¥., Ne effect on $CS ecperation Pericdic testing, None required
12) SDOMX #) False Elect. Malf. Inabiiity te control cenoidown Coaparison mith Rechundant SCS train
inlet/Outiet indica- rate in affected train. redundent indicaters,
Temperat e tion Possible isoistion of with all ather
Recorder T-300, functional SCS train process
T-301 instrumentation and
‘welve pesitiom
indicetions
consistent. Perisdic
testing
1
|

|
!
Amendaent N ‘
April 1, 1993 |
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IABLE 5.4.7-2 (Cent’d)

{Sheet 7 of 7)

SAUTSCUR COOLINE SVSTEM FALLURE MODES AND EFFECTS ABALYSES

Symptoms and Local £ffects !nherent Rewarks end
LEN e Failure Node Cause includi t Feilures Wethod of Detectisn Compensatimg Provisioen Other Effects
i8) SCS Test Return  a) fails Corrosion, ¥one High tempersture Series izsolstion
isolation Valwve Gpen mechsnical indication from valves in IRWST return
S$1-314, $1-315 birding 7-320, r-301;
S1-688, 3!-49% periodic testing
b) Feils Corrasion, Ho affect on SCS operation Periodic testing None required
Cigsed wechanicel
? binding
173 sts/css A &) Fails Elect. #al¥ Hone Periadic testing, €SS is normaily
Open mechanical valve posizion isclated
binding, indication in the
coentrel room
Fails Flect, Metf ¥o effect en SCS operatien Periodic testing, dore required
Closed mechanical valve pesition
binding irdication in the
i control roes .
183 T testing gpdant series valve ¥y is morssil
evides isclation ocked ¢l
valve

Periodic gfting

Amendment N
April 1, 1993




709-6.30c({8817}bh~70.0.1

failwre Bode _ Casme

Se. Ramcr
133 €S Pumsp/SCS a) Falls
Pump Suction open
Cress -Connect
Yulves
SI-340, §7'-342
B) Fails
closed
14) €S Pump/SCS =) Fails
Pump Discharze oper
Cross-Cemnect
¥elves
$1,347, 81-343
b} Feilm
closed
— —_—
. L\
LosE PRFGTer
\"-‘) PCPS Isolation &) Fails
7 valve - Open
g Aso 454
Si-45%9, SI-458 b) fails
Bk e 2o oo Clesed

Carrosion,
mechanical
binding,
operator error,
electrical
failure

Corrosion,
sechanical
binding,
electricsl
fatiure

Corrosion,
sechanical
binding,
sperator error,
elecerical
fallure

Corresion,
eechanicel
binding,
electricetl
fzilure

Rech. binding

wech. binding

TABLE 6.5-3 (Comt'd)
(Sheet § of &)

SPRAY FAIL

Syaptoss sd Leced Effects
Including Bependent Feilures

Effective loas of ome
containment spray paep

Hc effect on (5SS operation

Effective lose of one
contsinment spray puap

#o effect on CSS cperetion

fethod of Retection

Low flow indicetion

F-338, F-38; Righ
€S pusp suction

pressure indicetion

#-310, »-328,
periodic testing,
velve positien
indicstor

Periodic resting,
valve position
indicater

Eigh flow
indication
F-338, F-348;
periodic testing,
wveive position
indicator

Periadic testing,
vaive position
indicator

Feriodic testing

Periodic testing

Tomacks and

Compeossting Provision Other Effects

$T% is normally
isoiated

Bone required

$CS is rormeily
iseisted

Hene required

- /—/——\\‘/ —
3%und. Range

Eospriend gt < s wEve

provides isclation

Valve s normelly
locked closed at
valve
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Option A design features rely on inherent physical attributes of
a system or subsystem which will prevent failure when it is
pressurized to normal RCS operating pressure. Option A features
do not require any immediate action by equipment or operators to
satisfy the ISLOCA acceptance criteria. This approach is
intended to provide the optimum protection against ISLOCA
challenges and to allow the operator the necessary time to
properly assess and restore the system to normal conditions.
Examples of Option A features satisfying the ISLOCA acceptance
criteria include

° locating the system or subsystem completely within
containment;
. designing the system or subsystem to normal RCS design

pressure;

40% of the RCS
normal operating pressure;
‘/\___.’A—"“l/\___‘

— ""W\ /ﬂ\/"_ﬁ\———\\
designing the system or subsystem to at leas

e ——

)

delede.

. physically separating the system or subsystem from the RCS
dur.ng conditions when the RCS pressure excceds its design
pressure.

Option B design features are design responses to ISLOCA events
consisting of specific equipment and instrumentation which
perform actions to prevent or mitigate the consequences of an
ISLOCA. Option B design responses that have been considered will
not require operators to prevent or mitigate the event, but will
eventually require operators to perform remedial action,
inspection of equipment feallowing the event and returning the
plant systems to normal configuration.

Option B design features are intended to be applied to systems
for which it is impractical to apply Option A design features.

Examples of Option B design features are
. the isolation of a system or subsystem in the pressurization
pathway at the interface between the lower pressure system

or subsystem and its pressurization sowrce; and

. pressure relief to limit the pressurization to within the
design capabilities of the system.

Anendment Q
SE-4 June 30, 1993
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Insert "A" - Page SE4

Modify the third item as follows:

. designing the system or subsystem to a pressure of at least 40% of the RCS normal
pressure.  Austentic Stainless Steel piping will use a minimum wall thickness
corresponding to standard weight for sizes less than 16 inch NPS and schedule 40 for 16
inch NPS and larger sizes,"

SAR Change Number ALWR-FS-275 Rev 00 Page 3 of 3
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The design of tha plant lighting systems is in accordance with
applicable indus standards for illumination fixtures, cables,
grounding, penetrations, conduit, and controls.

All lighting fixtures and other components of the lighting system
located in normally occupied areas or in areas containing safety
equipment are supported so as to anhance the earthquake
gurvivability of these components and to ensure, in particular,
that they do not present & personnel or equipment hazard when
subjected to a seismic loading of a design basis earthquake.

| The norpal lighting system is used to provide normal illumination
under all plant operation, maintenance and test conditions.
Table 9.5.3-1 summarizes typical illuminance ranges for normal

lighting.

The security lighting system provides the {llumination required
to monitor isolation zones and all outdoor areas within the plant
protected perimeter. The security lighting system complies with
the intent of NUREG CR~-1327.

The emergency lighting system is used to provide acceptable
levels of illumination throughout the station and particularly in
sreas where emergency operations are performed, such as control
rooms, battery rooms, containment, etc., upon lose of the normal

lighting systam.

Lighting circuits which are connected to a Class 1E power source
are treated as associated Class 1E circuits.

9.5.3.2 gystem Description
$.5.3.2.1 Formal Lighting Systam

The Normal Lighting System provides general illumination

—3throughout the plant. in accordance with illumination levels
recommended by the I1lluminating Engineering society.
Incandescent lighting is used in the Containment Building while
incandescent, fluorescent and high intensity discharge lighting
is provided in the remainder of the plant and on the plant site.
Power for the Normal Lighting System is provided independently
from the Normal Auxiliary Power System via dry-type transformers
and lighting panelboards.

Indoor 1iqht1nq is designed for continuous operation. Switching
is by individual plant circuit preakers except in office areas.

outdoor lighting ls controlled by photocells.

r—-—'m the min confrsl mem e

The normal lighting system is considered part of the plant
permanent non-safety systems. As such, the normal lighting

syster ig energized as long as power from an offaite power source
or a standby non-safety source (Combustion Turbine) is available.

Amendment T
95.5-48 Novenber 15, 1993
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Normal system operation is not affected by the fallure or
unavailability of a single light.ng transformer.

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 a
room in the event of a circuit failure.

$.5.3.2.2 Security Lighting System

The security lighting system is considered part of the peraanent
non-safaty systems and is fed from the Alternate AC (AAC) Source
(Combustion Turbine), which is located in a secure vital area for
protection. Selected portions of the sacurity lighting system
essential to maintaining adequate plant protection are powered
from a rnon~-Class 1E battery power source.

The COL Applicant shall provide a security lighting system that |
will meet CCTV illumination requirements within camera viewing
arcas to permit prompt assessment of intrusion alarms.

The security lighting system is designed to provide a minimum
illumination of 0.2 foot-candles when measured horizontally at

ground level.

9.5.3.2.3 Bmsrgency Lighting

Emergency lighting is located in vital areas throughout the plant
as identified in Emergency Procedures and Hazards Analysis for
safe-shutdown of the plant following an accident or hazard.
Included in the vital areas will be the Control Room, Technical
Support Center, Operations Support Centar, the Remote Shutdown
Panel Room, the stairway which provides access from the Control
Room to the Remote Shutdown Panel room, Sample Room, Hydrogen
Recombiner Rooms, Electrical System Areas, Main Steanm Valve
Houses, the Chemistry Labs, routes for personnel passage and
eqress, and other areas where operator access is required post-
accident or hazard.

The energency lighting system in the main contrel room is
integrated with the normal lighting systemasa
' G b FrE W L emeraency —cLrenile -will pe stoeggered-—omnd £ ed

The oncy

lighting system in the main control room maintains edeguate-

_illumination lewv control room during -sdd energency

Man conditions, Inciuginq -tatfon blackout. Tho-SRergoncy —iighting
By bLel b6 - BALN Oontrol Teel A6

povered -from a Olase 348
DOt Eery  Ppouar  Sous e

The emergency lighting installations vwhich serve the main control
room and other areas of the plant where safe shutdown operations
may be parformed are designed to remain functional during and
after a design basis earthqguake.

.

Arendment T
5.5=49 November 1%, 1593
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DESIGM

CERTIFICATION
14.2.12.3.21 shutdown Cooling Bystem Test
1.0 QBJECTIVE
W To demonstrate proper operation of Shutdown Cooling
System and the Shutdown Cooling Pumps.
2.0 PREREQUISITES
2:3 construction activities on the systems to be tested are
complete.
2.2 Plant systems required to support testing are operable
and teamporary systems are installed and operable.
2:3 Permanently installed instrumentation is operable and
calibrated.
2.4 Test instrumentation is available and calibrated.
2.5 All lines in the Shutdown Cooling System have been
B filled and vented. . ) .
o o “The LTOP vaive relied CAﬂc»'h] has begswn ver fed b\’ bewch -hs‘luv, ’
3.0 TEST METHOD
3.1 Verify proper operation of each shutdown cooling pump
with minimum flow established.
3.2 Verify pump performance including head and flow
characteristics for all design flow paths which include
the normal decay heat removal flow path and
l. shutdown cooling system flow to the chemical and
volume control system for purification.

I shutdown cooling system transfer of refueling
water to the IRWST.

3. shutdown cooling system to cool the IRWST.

3.3 terform a full flow test of the shutdown cooling

system.

| 3.4 Verify proper operation, stroking speed, position
indication and response tc interlock of control and
isolation valves.

3.5 Verify the proper operation of the protective devices,
controls, interlocks, indications, and alarus using
actual or simulated signals.

3.6 Verify isolation valves can be opened against design

differential pressure.

Amendment U

14.2-54 December 31, 1993
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0. Flectrical Service and Lighting

The System 80+ des’gn provides good lighting and convenient
electrical service. This will facilitate maintenance and
inspection activities and reduce the anticipated personnel
exposure. Reliable extended service lamping in high
radiation areas will be used, whenever possible, to pinimize

the frequency of maintenance required, The lighting
fixtures are located to minimize personnel eaposure during
maintenance. These features are in accordance with

Regulatory Guide 8.8, Position c.2.1 guidance.
P. Spent Fuel Pool Decontamination

System 80+ provides the capability to use high pressure
demineralized water for the decontamination the spent fuel
pool. Alternative methods of decontamination, such as use
of a strippable coating, may be evaluated by the operator,
as practical.

12.3.1.3 Bource Term ContIol

Source term control is an important aspect of the System 80+™
design. The following design features reduce the overall dose
due to operation, maintenance, and inspection activities.

A, Fuel Performance

The System 80+™ design features assure lovw primary system
sources with improved fuel clad leakage performance of less
than 0.1% fuel clad failures, as well as an extended fuel

cycle.

B. Corronion Product Control

System 80+™ design includes design features that reduce
corrosion product production in the primary system.

1. Primary System Materials O-0 5

The System BO0+™ -esiqn specifies primary system
materials wi anf corrosion rates and very low cobalt

impurities (0/020 w/o for equipment in direct contact
coclan A
E;z% wWhere No proveNa Ve exists.
od

with the primde

The presence of antimony in e Has present

a problem with hot particles in the current generation
of nuclear plants. In the System 80+ design, the
reactor coolant pump bearings will be designed to
minimize the presence of antimony.

Steam generator tubes are fabricated to relieve
stresses te reduce stress corrosion cracking. This
will reduce the probability of tube plugging activities
and further reduce maintenance exposures.

Amendment U
12,39 December 31, 1993
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DSER Open Item 6.3.3-1

The applicant should provide (he

design crneria for the ST minimum recirculation Now and provide
aperating data or test results de

pump
monsivating aperability at low recirealation flow

ABB-CE's Response

In the NRC/ABB-CE/DOE Senior Management Meeting of December 15, 1993 for the System 804
Design Certification Program, ABB-CE preseated the bases for the minimum flow and duration of the
type testing that is required (o be performed by the vendor for the Safety Injection Pumps. This response
is provided for further clarification and to summarize the commitments made by ABB-CFE at that meeting.

The Safety Injection pumps have been designed 1o meet all the re
System. They are low-flow, high-head, multi-stage, low-suction-spe
for operation from the specified mmimum flow 1o the design runout. This type of pump has been shown
0 Gperate successfully, especially at low flow without susceptibility 1o hydraulic mstability and wear,

The instability phenomena is @ characteristic of a single-stage, high-flow, hlgh-suclmn-s;wciﬁc-spced
pump

quirements for the Salety Injection
cific-speed pumps that are well suited

The issues in NRC Bulletin 88-04 and NUREG/CR-5706 have heer. addressed and incorporated into the
desipn of the System 80+ SIS, These issues mclude arrangement mems such as the elimmation of the
poiential for “dead-heading” 3 punp due o PLINP-to-pump interactions and for "dead heading” a pump
due to the location of miniflow roniechons relative to the pump's discharge check valve Also, system
g improvements have been made 6 allow the pumps (o operate at Best Efficiency Head/flow (BEH)
in the recirculation line and the mmamam Howrate has been increased to approximatelv 10% of BEH

The increase in the size of the miniflow hine allows all inservice testing for System 80+ (o be performed
at BEH. This eliminates ail normal aperation at miniflow and minimizes wear on the pump. It also
provides a befter bases for assessing the perfor nance of the S| pump as the design flow, head and
vibration values provided by the vendor are used ag references values for ASME OM Code compliance.
Further, NUREG/CR-5706 states that BWR desi an: as they do not test
the safety pumps at reduced flow rates.  Full low[testing has been committed 1o and documented in
CESSAR-DC, Section 3.9 6 and Table 3.9-15 ISF' Plan. Therefore, System 80+ design assures

maximum protection for the SI pumps e less lnftdl, +o &M«PVDQ(‘“&

In previous responses (o DSER Open lItem 6.3 3-1 and in a separate fax from M_ Volodzko of ABB-CE
0 5. Sum of the NRC on 3112193, ABB-CE has provided summaries of utility end vendor testing that
has demonstrated satsfactory pump operation at miniflow ter periods greater than 8 hours, internmttently
and continuously. This has been summanized from inservice tey: cxperience that have been gamned over
the life of the plants. For the System 80 design at Palo Verde, the HPSIP, which are the sane pumps
for System 80+ SIS, are tested quarterly at miniflow. These pumps are disassembled and inspecied for
wear every third outage. A 1o reported wear requiring maintenance on any of the

HPSI pumps 4&

| o WPOEAPTIRARR, o -~ 5
Furtier, ARB-CE previously committed to provide vendor test requirements in CESSAR-DC (re'er to d
Section 6.34.1.1). This section will be modified as shown in the attached markup (o provide the an
acceptance criteria for the vendor's :

testing at minimum flow operation.  Speerfre— eITEmenTT ToHe—

Clude a type test that verilh

To date, there has bee

T ST ——————,
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™ of m(u/ are o

Bearing ofl equilibrium tempcralou/ The testing will dcnmmlnfe (;2/“5 temperature wifl not
7 exceed the maximum safe limit f luhr?cauun (typically, vendors / gcndorseda limicbf 180
& “F foy bcumg oil lemperaturc)/ .

/ . Pump shaft seal leakage temperature- The !csl%gwnll demonyratc that the temperatpfe will not
/ exceed the maxahum safe Wmit for the seals ( (ymcally. vendors have cndon@ imit of 175
7o, T for the shaft seal¢ water), / \

. - Pump frame vibratiopt.. Testing will demonstrate , t vibrations are within the crit
/* established in l’lgure’lSTB 5.2 from the ASME OM Code. B

u\/ ese values are based On existi

1gns and will dcmuu(trale the ability

,,V pump 1o withstand opesdtion at minimum flow, The Gration of the test, opmission time, is

hours or until all o «/rhe key parameters identified above stabilize. Eightfiours represents
time the S| pumps“are required to operate at mj me as discuss&d in CESSAR.

for a namml culation cepldown ‘

ng centrifugal pumps d;s/
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6.3.4 INSPECTION AND TESTING REQUIREMENTS

During fabrication of the 515 components, tests and inspections
are performed and documented in accordance with code requirements
to assure high guality construction. As necessary, performance
tests of components are performed in the vendor facilities. The
SIS is designed and installed to permit in-service inspections
and tests in acccrdance with the ASME Code, Section XI.

63441 816 Performance Tests

Prior to initial plant startup, a comprehensive series of system
flow tests, as detailed in Section 14.2, will be performed to
verify that the design performance of the system and individual
components is attained,

Preoperational tests and analyses will be performed to confirm
that the as-built SIS fulfills operability reguirement: - nd
provides a level of performance that satisfies safety analyses.

Ge3.6. 1.1 Flow Testing

Bach 1installed SI train will be tested to peasure o1 PUInD
developed differential pressure at miniflow, measure runout f1ow
through the DVI lines ond, for SI pumps 3 and 4, measure runout
flow through the hot leg injecticn lines. Runout flow testing
will be conducted with the RCS at atmospheric pressure

conditions. Test results will be used to confirm S1 pump
performance characteristics over the operating range of the pump
and to confirm system resistance characteristics. Test

conditions, including fluid temperature, suction and discharge
side fluid elevations, and potential instrument uncertainties
will be taken into account in performing an analysis. The
analysis will use test results, with adjustments made for test
conditions, to determine system performance during postulated
accident conditions. The calculated system performance shall be
within the limits used to perform safety analyses in Section

6.3.3 and Chapter 15, 0 e =
/.—-"""'—'v-o-’" "w—‘.“h‘b// \»._'—"-"‘—-"

Testing will be performed to confirm that the SI pump miniflow
rate in the installed system meets or exceeds pump vendor‘s
minimum flow reguirements. The pump vendor will periorm a type
test to generate data that verifies the SI pump’'s ability to
operate continuously within the design limits of kKey parameters
at minimum flow for the mission time. These key paraneters are:

. Bearing oil equilibrium temperature: The testing will
demonstrate that its temperature will not exceed the
maximum safe limit for lubrication (typically, vendors
have endorsed a limit of 180°F for bearing oill

temperature),

Amendpent U

ALWR-FS-268 Rev. 01 rage 2 o1 4

6.3~-41 December 31, 1993
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B N s e, #1 1

7/ . Pump shaft seal leakage temperature: The testing will
/ demonstrate that the temperature will not exceed the
maximum safe limit for the seals (typically, vendors
have endorsed a limit of 175°F for the shaft seal
cooling water), and

. Pump frame vibration: Testing will demonstrate that
vibrations are within the criteria established in
Figure ISTB $.2 from the ASME OM Code.

The duration of the test, or mission time, is either eight hours
or until all of the Kkey parameters stabilize, depending on
whichever is longer. Eight hours represents the maximum time the
SI pumps are required to operate at minimum flow as discussed in
Appendix 5D for a natuiral circulation cooldown. After completion
of the test, the ST pump will be inspected and the condition

evaluated.
et o “\m\ T - \‘_‘.,_ -’ \‘_~ B

Testing will be performed to confirm that the SI pump return line
to the IRWST allows each SI pump to be operated at a flow rate
equal to or greater than design flow during inservice testing.

\ »79/&«:6 w,% (NS tw f/, Mtx///?f-

Amendment U
6.3-41b December 31, 1993
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INSERT TO CESAR-DC SECTION 6.3.4 1.1 (PAGE 6.3-41)

Testing will be performed to confirm that the SI pump miniflow rate in the installed system
meets or exceeds the pump vendor's mimimum flow requirements. The pump vendor will
perform a type test with fluid conditions representative of those during a natural circulation
cooldown to generate data that verifies the SI pumps’ ability to operate continuously within the
design limits at minimum flow for the mission time. The pump type test will monitor the
normal pump qualification test parameters and will use the following as acceptance criteria;

Bearing oil equilibrium temperature: The testing will demonstrate that its
tempcrature will not exceed the maximum safe limit for lubrication (typically,
vendors have endorsed a limit of 180 "F for bearing oil temperature),

Pump shaft scal leakage temperature: The testing will demonstrate that the
temperature will not  exceed the maximum safe limit for the seals (typically,
vendors have endorsed a limit of 175 “F for the shaft seal cooling water),

Pump bearing housing vibration:  Pump bearing housing vibration wiil be
measured in accordance with ISTB 4.6.4 from the ASME OM Code. Testing will
demonstrate that vibrations are within the criteria established in Figure ISTB 5.2
from the ASME OM Code,

Pump inspection: Aiter completion of the test, the 81 pump will be disassembled
and the internals inspected with the conditions of the parts being evaluated for
excessive wear as a result of degradation during the pump test.

The duration of the test, or mission time, is either eight hours or until the bearing oil
temperature, the pump shaft seal leakage temperature and the pump bearing housing vibration
stabilize, whichever is longer. Eight hours represents the maximum time the SI pumps are
required to operate at mimimum flow as discussed in Appendix 5D for a natural circulation
conldown.

ALWR-FS-268 Rev. 01 Page 4 of 4
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FAX

TO: Nick Saltos
UUSNRC - NRR
Mail Stop 10E4
Phone (301)504-1072
Fax (301)504-2260

FROM: David Finnicum
ABB-CE
Phone (203)285-3926
Fax (203)285-5881

XC: J. 1. Herbst (w/0)
R. E. Jaquith (w/0)
M. Ruben (NRC)
Adel El-Bassioni (NRC)
J. Longo Jr.
S. E. Ritterbusch
9424 Files
9612 files

DATE: November 29, 1903

NUMBER: OPS-93-0998

SUBJECT: Evaluation of Fire Inside Containment

In our conversation of November 22, 1993, you requested that ABB-CE provide an
assessment of the potential impact of a fire inside containment on equipment needed for a
safe shutdown and the attendent potential risk.

ABB-CE believes that a fire inside containment that would damage all equipment inside
containment is not credible because of the limited amount of combustibles inside
containment, the spatial separation of equipment, and the physical barriers witin containment.
Thus. the maximum credible fiore would only affected a limited complement of equipment
inside containment.

As part of the response to DSER Open lItemn 9.5..1.2.1-1, ABB-CE has performed an
analysis of protection of redundant functions. This analysis concludes that spatial separation
and location of equipment inside containment assures that a fire inside containment will not
damage redundant functions. (A copy of this analysis is attached.) The primary equipment
of concern inside containment includes the motor operated shutdown cooling suction isolation

Page | of 16
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valves for each division, the Rapid Depressurization Valves, and instrumentation associated
with the steam generators.

The SCS suction isolation valves, called RCS pressure isolation valves in the attached
analysis, are located by division 180 degrees apart. The valves are located near the crane
wall on either side of containment and are over 100 feet apart. They are located at elevation
10148 which is 10 feet above the floor elevation of 9146 feet. This separation is sufficient
to ensure that at least one division of SCS is available to perform the coolown function,

The Rapid Depressurization Valves (RDVs) are located inside containment. The valves for
one division are located inside the pressurizer cavity and the valves for the other division are
located outside the pressurizer cavity. Thus, the RDVs for the redundant divisions are
separated by a concrete wall. This ensures that one division of the Rapid Depressurization
System is available to perform us function.

A fire at either steam generator could damage instrumentation associated with that steam
generator. However, the other steam generator would not be affected and would be available
to achieve safe shutdown. In addition, there are four channels of steam generator level and
pressure instrumentation for each generator and each channe! is located in a different
quadrant around the steam generator,

As seen from the discussion above and that in the attachment, the maximum credible fire
inside containment would affect at most the equipment associated with one division of one
system used for safe shutdown (shutdown cooling system, Rapid Depressurization System or
steam generator). this is consisten with the assumption in the Scoping Analysis for Fire and
Flood in the System 80+ PRA that the worst possible fire could affect. at most, one
division. The fire frequencies used in the scoping analysis were derived from data presented
in NUREG/CR-4840, including the frequency for fires in the reactor building. A review of
the information presented in iable A-2 of NUREG/CR-4840 shows that this category included
fires inside containment. (Note: The reported fires inside containment were local in nature.)
Therefore, fires inside containment are covered in the fire frequency used in the scoping
analysis



DS o1 1.2.1-1

The staff does not accept the concept of radiant heat shield and 20
ft. of separaticn. Fach such deviation inside containment must be
fully justified.

Px % PP -

CESSAR-DC Section 9.5.1.1.2.C will be revised to state that for
inside containment or the annulus safe shutdown following a fire is
ensured by separation of redundant divisions by quadrant to provide
sufficient spatial separation, as proven by engineering analysis.
Separation for safe shutdown cables is provided through use of
mineral insulated cables which qualify as a three hour rated
barrier.

CESSAR-DC Section 9.5.1.3.9 will be revised to provide an analysis
of protection of redundant functions. This analysis is attached and
describes arrangements for which location and spatial separation
assure that fire inside containment will not damage redundant

functions.

Open Itam 9.5.1.2.1-1 1 Rev. C
DRAFT 05/14/93
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.1.3 FIRE PROTECTION SAFE SHUTDOWN ANALYSIS

1.3.1 ASSUMPTIONS

The Fire Protection Safe Shutdown Analysis includes the
effects of one worst case spurious actuation.

Fire is postulated with or without loss of offsite powar
(which ever is the most severe challenge to the ability to
achieve safe shutdown) .

Inside containment, cables for safe shutdown valve motor
operators and instruments are three hour fire rated.

Fire is not postulated concurrent with simultaneous,
coincidental failures of safety systems, other plant accidents
or the most severe natural phenomena.

1.3.2 FIRE PROTECTION SAFE SHUTDOWN DESIGN BASIS GOALS

Achieve and maintain subcritical reactivity conditions in the
primary system,

Maintain reactor coolant inventory,
Achieve primary system temperature and pressure conditions.

Maintain Reactor Coolant System (RCS) process variables within
those predicted for loss of AC power.

Prevent fuel clad damage, failure of the primary system
pressure boundary, or rupture of the containment boundary.

1.3.3 FIRE PROTECTION SAFE SHUTDOWN DESIGN BASIS OBJECTIVES

following Design Basis Objectives are met in order to assure
Design Basis Goals stated above are satisfied:

Maintain RCS pressure boundary integrity (i.e., reactor
coolant pump seal integrity, CVCS letdown isolation, Safety
Depressurization System isclation and RCS sample line
isclation).

Assure the reactivity control function maintains the
available shutdown margin at greater than 1% Ak/k with the
highest worth control element assembly (CEA) fully withdrawn.

Assure reactor coclant make up is available to maintain



reactor coolant in the pressurizer within prescribed limits.

Maintain RCS decay heat removal function and cool down the RCS
to cold shutdown conditions.

Provide direct reading of process variables necessary to
perform and control reactivity, reactor coclant pressurizer
level and decay heat removal.

Maintain support functions (process cooling, lubrication,
etc.) for equipment required for safe shutdown.

.5.1.3.4 SYSTEMS REQUIRED FOR SAFE SHUTDOWN

The RCS provides reactivity control by control element
assaembly (CEA) insertion and also removes decay heat f£rom the
core through natural circulation.

Emergency Feedwater Syestem (EFW) provides secondary uide decay
heat removal capability.

Atmospheric Dump Valves provides secondary side pressure
control capability.

Shutdown Cooling System (SCS) provides residual heat removal
function for cooldown from hot shutdown to c¢old shutdown

conditions.

Safety Injection System (81S) provides makeup capability for
inventory control and boron addition for reactivity control.

Safety Depressurization System (SDS) provides primary system
pressure ccntrol capability.

Essential Chilled Water System (ECWS) provides chilled water
for HVAC heat removal to all safety related room recirculation
cooling units.

Component Cooling Water System (CCWS) provides decay heat
removal capability and equipment cooling for 'the Shutdown
Cooling System, Safety Tnjection System, Essential Chillers,
Fmergency Diesel Generator Coolers, etc,, as well as other non
safe shutdown functaions.

Station Service Water System (SSWS) takes suction from the
ultimate heat sink and provides cooling water flow to the CCWS
heat exchangers for cooling and decay heat removal.

The Control Building, Nuclear Annex, Subaphere and Diesel
Cenerator Building Ventilation Systems provide ambient
temperature control within parameters required to assure
components function as intended to achieve safe shutdown
conditions.



. Reactor coolant pump seal cooling is provided by either seal
injection from the CVCS charging pumps or direct cooling from
the CCWS.

. The Pool Cooling and Purification System provides decay heat
removal from the spent fuel pool.

B The onsite Emergency Diesel Generators provide power for 1lE
busses for equipment power, control and instrumentation
required to achieve safe shutdown conditions.

. The Combustion Turbine (AAC) provides onsite power to the
permanent non-safety busses which provide power to the CVCS
Charging Pumps and associated valves and controls.

Two shutdown paths are provided by the above systems. These are
Division 1 and Division 2. Por fires outside of the control room,
one of these divisions is ensured to be available to bring the
plant to safe cold shutdown.

For a Control Room fire, the Remote Shutdown Panel will be utilized
as alternative shutdown capability. A fire in the Control Room is
the only fire scenario which requires the Remote Shutdown Panel to
be utilized. Shutdown from the Control Room can be accomplished
for fires originating in all other fire areas. For the Control
Room fire, both shutdown paths (i.e. NDivision 1 and Division 2) are
available to safely shut the plant down to cold shutdown from the
Remote Shutdown Panel.

ach of these systams includes adequate controls and
instrumentation in the Control Room and at the Remote Shutdown
panel to assure safe shutdown can be achieved.

CESSAR-DC Section 7.4.2.5 describes the instrumentation and
controls that are on the Remote Shutdown Panel that are required to
bring the plant to safe cold shutdown conditions.

CESSAR-DC Section 18.3.2 describes the personnel requirements for
the Control Room and Remote Shutdown Panel. Shutdown procedures
following a fire will be the same as described in the plant
gmergency Procedures for achieving safe cold shutdown and will not
require additional personnel for the fire scenario. Safe cold
shutdown can be achieved with ons shutdown division within 36 hours
after reactor trip,

9.5.1.3.5 SYSTEMS WHICH REQUIRE ISOLATION

v 8CS presesure isclation valves until RCS ie cooled and
depressurized to SCS entry conditions.

. SDS to prevent uncontrolled blowdown of the RCS.

. CVCS letdown to prevent uncontrolled letdown of the RCS.



. RCE sample lines to prevent uncontrolled lotdown of the RCS.

. Main Steam System to prevent uncontrolled blowdown of the
steam generators,

. Atmospheric Dump Valves to prevent uncontrolled blowdown of
the steam generators.

. Main Feedwater System to prevent uncontrolled blowdown of the
steam generators and steam generator over £ill.

. Steam Generator Blowdown System and steam generator sample
lines to prevent uncontrolled blowdown of the steam
generators.

. EFW to prevent steam generator over £ill.

Each of these systems includes adequate controls and
instrumentation in the Control Room and at the Remote Shutdown
Panel .

9.5.1.3.6 ASSOCIATED CIRCUITS

The potential for electrical interaction due to fire mandates that
a study be conducted to assure that redundant safe shutdown gystems
are not damaged by a single fire. Generic Letter 81-12 Rev. 1
defines Associated Circuits and provides guidance for documenting
the Associated Circuits Study.

Outside of containmenit the System 80+ plant configuration provides
complete separation of redundant safety related divisions by three
hour fire rated barriers. Division 1 is located (plan) north of
column line 17. Division 2 is located (plan) south of column line
17. An eaxception is the Control Room and the Remote Shutdown Fanel
room which are physically separated and electrically isolated and
provide redundant shutdown capability. Transfer switches which
transfer control from the Control Room to the Remote Shutdown Panel
are located in the Control Room. Transfer switches are arranged
such that when power is transferred from the Control Rodm to the
Remote Shutdown Parel, manual operations in all four Vital
Switchgear rooms are required to return control capability to the
Control Room. Thus associated circuit interaction in the Control
Room will not affect the ability to achieve safe shutdown from the
Remote Shutdown Panel.

9.5.1.3.7 SAFE SHUTDOWN FOLLOWING FIRE OUTSIDE OF CONTAINMENT

As discugsed in gsection 9.5.1.3.6, "Associated Circuits", redundant
safe shutdown divisions are geparated by column line 17. Each fire
area is enclosed in three hour fire rated barriers. Three hour
fire rated barrier walls are located along Column Line 17,

exceopt at elevations 115+6 and 130+6 where the Control Room is



locatcd. The exception to complete divisionsl separation is the
Control Room and the Remote Shutdown Panel zroom which have
redundant control function capability. They are physically
separated and electrically isolated from each other. CRSSAR-DC
Figure 9.5.1 depicts the separation of redundant electrical
divisions outside of containment .

Thus a fire in any fire area outside of containment will not
affect redundant safe shutdown systems, equipment, or components .

9.5.1.3.8 SAFE SHUTDOWN POLLOWING FIRE INSIDE CONTAINMENT

The Containment and Annulus are a single fire area. The only
components inside the Containment and Annulus which are required
for safe shutdown are motor operated valves and instruments
associated with safe shutdown systems.

Inside the Annulus and Containment, three hour fire rated cable
protective systems (i.e., mineral insulated cables) are used for
cables associated with safe shutdown functions. An exception to
the three hour fire resistance rating may be containment
penetrations which are currently commercially available with a one
hour fire resistance rating., Three hour fire rated containment
penetrations will be purchased if available.

The only in situ combustible material inside containment that may
be exposed to a fire is insulation of cables that are not
associated with safe shutdown functions. Redundant trains of
valves and instruments analyzed as an assured method of achieving
safe shutdown are physically separated such that a potential fire
will not affect redundant equipment as stated in section 9.5.1.3.9.

In situ combustible material inside containment is limited to those
materials which are essential for unit operation (i.e., cable
insulation, lubricants, etc.). The largest quantity of combustible
materials is RCP motor lubrication oil. All potential leak points
are enclosed in a seismically designed 0il collection system which
draine to a seismically designed oil collection tank. If 0il were
to escape from any reactor coolant pump, it would drain into the
containment holdup volume. There are no safe shutdown components
located in the containment holdup volume which may be damaged due
to a fire at this location.

Transient combustible material will be administratively controlled
to avoid unacceptable fire hazards.

9.5.1.3 9 PROTECTION OF REDUNDANT PUNCTIONS

1. QBJECTIVE: Maintain primary system pressure boundary integrity
(1.e., reactor coolant pump seal integrity, CVCS letdown
isolation , SC8 isolation, SDE isolation and RCS sample line
isolation) ,



ANALYSIS:

RCP seal integrity is maintained by either seal injection
from the CVCE charging pumps or direct cooling from the
CCWS. The CVCS is discussed in CESSAR-DC Section 9.3.4,
and is shown in Figure 9.3.4-1. The CCWS is discussed in
CRSSAR-DC Section 9.2.2 and is shown in Figure 9.2.2-1.
The RCP seals are discussed in CESSAR-DC Section 5.4.1
and are shown in Figure 5.1.2-2.

Outside containment the two divisions of CCWS are

separated by a three hour fire rated barrier. In
addition, the redundant CVCS charging pumps are separated
by a three hour fire rated barrier. However, each

division of CCWS provides seal cooling for two of the
four RCPs. Should one CCWS division be lost from a fire
outside of containment, RCP seal integrity of the two
RCPs cooled by the CCWS division is maintained through
seal injection £from the CVCS charging pump in the
unaffected division. The seal injection line penetrating
containment is located 90 degrees apart from each
containment penetration for the CCWS supply and return
line to the RCPs. Bach of the CCWS supply and return
lines to the RCPs has two isclation valves, (For division
1, the isolation valve located inside containment has
control power supplied from channel B and the isolation
valve located outside of containment has control power
supplied from channel A. For division 2, the isolation
valve located inside containment has control power
supplied from channel A and the isoclation valve located
outside of containment has control power supplied from
channel B.)., There is an isolation valve the seal
injection line located outside of containment. Thia
valve has control power supplied from Channel C. Thus a
fire outside containment canmnot simultaneously isolate
both seal cooling means.

Inside containment isolation and control valves on the
CVCS seal injection, RCP contrclled seal bleedoff and
CCWS supply and return lines for the RCP seal coolers are
protected such that spurious signals from a fire inside
containment can not simultaneously isolate both RCP seal
cooling means. SJeal injection iscolation valves on each
side of the high pressure seal coolers are normally open
with the breakers racked out. The CCW supply and return
line isclation valves to each RCP are powered from the
permanent non-safety electrical power busses and are
normally deenergized (e.g. MCC breaker is open). The
seal injection flow control and controlled seal bleedoff
line valves are located near each associated RCP inside
the Reactor Building crane wall, These valves are
powered from the permanent non-safety electrical power
bussaes. The containment isolation valves for the RCP
seal cooler CCWS supply and return lines are powered from
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Class 1E busses and are normally deenergized (e.g. MCC
breaker is open). The RCP controlled seal bleedoff line
containment isolation valves are also powered from Clags
lE busses. These valves are normally energized (e.g. the
solenoid actuators are erergized to maintain the valves
in the opuu position). However, should the RCP
controlled seal bleedoff wvalves spuriously close, a
relief valve located inside containment opens and allows
continued RCP controlled seal bleedoff to the reactor
drain tank. Therefore, a fire inside containment cannot
simultaneously igsolate both means of seal cooling.

The CVCSE letdown line is discussed in CESSAR-DC Section
9.3.4 and is shown in Figure 9.3.4-1. The letdown line
has two power operated valves in series. BEach isolation
valve is powered from a different division of Class lE
power and is separated and protected such that a fire
inside containment can not prevent both isolation valves
from closing.

Each division of SCS has two RCS pressure isolation
valves in seriegs. These pressure igsolation valves are
shown in CESSAR-DC Pigure 6.3.2-1C and are discussed in
Section 5.4.7. Each valve has power gsupplied from a
different Class 1E channel and is normally deenergized
(a.g. MCC breaker ig open). The NCC for each valve ia
located outside containment in separate fire areas. In
addition, the valves are ‘"status controlled® locked
closed from the Control Room via administrative
procedures which require the component’s discrete control
device (e.g. switch or soft touch screen) to be enabled
prior to valve operation. The wvalveas are also
interlocked such that they cnnnot be opened until RCS
pressure reaches SCS entry conditions. Thus, neither a
fire inside or outside containment is capable of
spuricusly opening both valves in a division.

Each division of SDS from the pressurizer to the In
Containment Refueling Water Storage Tank (IRWST) has two
power operated valves in series. Bach valve has power
supplied from a different Class 1E channel and is
normally deenergized (e.g. MCC breaker is open). The MCC
for each valve is located cutside containment in separate
fire areas such that a fire inside containment cannot
result in spuriously opening both valves in a division.

BEach divigion of SDS from the pressurizer to the reactor
drain tank and from the top of the reactor vessel to the
reactor drain tank has two power operated valves in
series. ERach valve has power supplied from a different
Class 1E channel and is normally deenergized. The power
source for each valve is located outside containment in
separate fire areas such that a fire inside contairment
cannot result in spuriously opening both valves in a
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divigion. A fire outside containment could only affect
a single valve. The SDS ig discussed in CRSSAR-DC
Section 6.7 and is shown in Figure 5.1.2-3.

E. Primary sampling lines have a flow reducing orifice which
restricts the flow to less than the normal makeup
capacity. In addition, each sample line has a normally
closed isolation valve inside containment and a normally
closed isolation valve outside containment. Each
containment isolation valve associated with a sample line
penetration is powered from a different divis.on of Class
lE power. Thus, a fire inside containment can only
affect the operation of one of these valves. The sample
system is discussed in CESSAR-DC Section 9.3.2,
Containment Isolation is discussed in CESSAR-DC Section
6.2.4, and the containment isolation valves are shown on
Figure 6.2.4-1.

OBJECTIVE: Assure the reactivity control function maintains
the available shutdown margin at greater than 1% Ak/k with the
highest worth CEA fully withdrawn.

ANALYSIS : Reactivity control is maintained by the CEAs and by
boration. The Safety Injection System (SIS) is the primary
method of injecting boron into the primary system. The SIS is
discussed in CESSAR-DC Section 6.3 and is shown in Pigure
6.3.2-1. The majority of components in the SIS are located
outside containment where each division is separated by a
three hour fire rated barrier. The Safety Injection Tanks
(SITs) are located inside containment. To ensure an available
flowpath from each SIT, the discharge isolation valves are
normally open with the breaker racked out. To prevent
spurious opening of the single isolation vent valves on the
9ITs, the solancid valve power supply fuses are normally
removed. Thus a fire inside containment will not affect the
ability to maintain reactivity control.

Assure reactor coolant make up is available to
maintain reactor coolant in the pressurizer within prescribed
limits,

ANALYSIS: The Safety Injection System (SIS8) is used for make
up to the RCS. BSee item 2, 'reactivity control', above for
description and protection.

%&Em: Maintain reactor coolant decay heat removal
unction and cool down the RCS to cold shutdown conditions.

ANALYSIS :

A, Emergency Feedwater System (EPFWS) provides decay heat
removal from hot standby to hot shutdown conditions by
supplying feedwater to each steam generator. The EPWS is
discussed in CESSAR-DC Section 10.4.9 and is shown in



Figure 10.4.9~1, Each division has a motor driven and. a
steam driven EFW pump, Each of these pumps is sized for
full capacity so that only one pump per division is
necessary to achieve safe shutdown. Bach pump discharge
line has two motor operated valvea in series. The motor
driven and steam driven EFW pump of each division feed
inte a common supply header. All pumps and power
operated valves are located outside of the containment.
Thus a fire inside of containment will not affect the EFW
function. Outside of containment each BEPW train is
saparated by a three hour fire rated barrier. In order
to prevent steam generator over fill, the motor operated
control valve at the discharge of edch pump has power
supplied from a different Class 1lE channel compared to
the associated pump controls. The valve and pump along
with associated cables are located and routed through
different fire areas to prevent losing both pump and
valve control due to spurious signals.

Steam Generator pressure control is maintained by the
atmospheric dump valves which are part of the Main Steam
Supply Systum. These valves are discussed in CRSSAR-DC
Section 10.3 and are shown on Figure 10.3.2-1. Each of
the four main steam lines has an atmospheric dump valve
(ADV) and its associated block valve located upstream of

the main steam isclation valves. These valves are
located outside containment in the main gsteam wvalve
houses (MSVH) . Thus a fire inside containment cannot

affect their operation. Each MSVH, which contains two of
the four ADVs, is located on opposite sides of the
Reactor Building and is separated by a three hour fire
rated barrier. Only one steam generator and one of the
ADVs associated with that steam generator are reguired
for decay heat removal and cooldown. Bach ADV in a
division has power supplied from a different Class 1E
channel in its respective division., Therafore, a fire
outside containment can only affect the operation of the
ADVs located in the division in which the fire occurs,.
Thus, the ADVs in the unaffected divigion will be
available to control pressure in the steam generator
performing the cooldown function.

In order to prevent uncontrolled blowdown of the steam
generator and steam generator overfeed, the main steam,
main feedwater, and steam generator blowdown gsystems and
the steam generator pample lines require isolation.

The Main Steam System is discussed in CESSAR-DC Section
10.3 and is shown in Pigure 10.3.2-1. Each steam
generator has two main steam lines., Each main steam line
has a main steam isolation valve. Bach main steam
isclation valve has redundant solenoids powered from
different Class 1B channels. In addition, these valvea
fail closed on loss-of-power. The main steam isolation



valves are located outside of containment in their
agsociated main steam valve house. Thus, a fire inside
contaimment does not affect the operation of these
valves., In addition, main steam can be isolated at the
turbine stop valves.

The Main Feedwater System ig discussed in CESSAR-DC
Section 10.4.7 and is shown in Pigure 10.4.7-1. Bach
steam generator has a economizer feedwater line and a
downcomer feedwataer line. Uncontrolled blowdown of a
ateam generator is prevented by two check valves in
series on each of these lines. Steam generator over feed
is prevented by closing the two feedwater isolation
valves located in series on each of these lines. Rach
feedwater isolation valve in series has power supplied
from a different Class 1lE channel. In addition, these
valves fail closed on loss of power. The feed water
isolation valves are located outside of containment in
their associated main steam valve house. Thuas, a fire
inside containment does not affect the operation of these
valves. Main feedwater can also be isolated by stopping
the main feedwater pumps.

The Steam Generator Blowdown System and the Process
Sample System are discuased in CESSAR-DC Sections 10.4.8
and 9.3.2 respectively. The Steam Generator Blowdown
System is shown in Figure 10.4.8-1. Each steam generator
blowdown line and each steam generator sample line can be
isolated by their associated containment isclation
valves. Bach containment penetration has a containment
isolation wvalve located inside containment and a
containment igsolation valve located outside of
containment. Rach valve associated with a containment
penetration is powered from a different diviasion of Claas
lE power. Thus, a fire inside containment can only
affect the operation of one valve,

The Shutdown Cooling System (SCS) provides decay heat
ramoval and cooldown after the primary system is cooled
and depressurized to the point that allows opening of the
RCS pressure isolation valves. The SCS cools the RCS
from hot shutdown to cold shutdown conditions. The SCS
is described in CESSAR-DC Section 5.4.7 and is shown in
Figure 6.3.2-1, The SCS has redundant divisions. Each
division takes suction from a different RCS hot leg and
returns the RCS after it is cooled directly to the
reactor vessel, The majority of the SCS8 system is
located outside of containment and the redundant
divisions outside of containment are separated by a three
hour fire rated barrier. Only the motor operated RCS
pressure igolation valves are located inside containment .
There are two valves in series in each of the redundant
flow paths which are located by division 180 degrees
apart . These valves are located near tha crane wall on



either side of containment such that they are over 100
feet apart. They are located at elevation 101+8 which is
10 feet above the floor elevation of 91+6. This distance
is sufficient to ensure that one division of SCS is
available to perform the cooldown function.

E. The Component Cooling Water System (CCWS) and the Station
Service Water System (SSwS) transfer decay heat from the
SCS to the ultimate heat sink. In addition, they provide
process cooling to equipment and components required for
safe shutdown. These systems are discussed in CESSAR-DC
Sections 9.2.2 and 9.2.1 respactively and are shown in
Figures 9.2.2~1 and 9.2.1~1 respectively. Bach of these
systems are located outside of containment and would not
be affected by a fire inside containment. Outside of
containment each division is separated by a three hour
fire rated barrier. An exception is the CCWS cooling to
the RCP seals which hag valves located inside
containment . See item 1A above for analysis of this
item.

CBJE i Provide depressurization of the RCS to allow
Shutdown Cooling System to be placed in service to obtain cold
shutdown conditionsg.

: RCS depressurization is accomplished utilizing the
Safety Depressurization System (SUS). The SDS is described in
CESSAR-DC Section 6.7 and is shown in Figure 5.1.2-3.
Depressurization is accomplished by opening the valves and
controlling flow from the pressurizer to the reactor drain
tank. These valves are located inside containment. Two
divisions of valves located in parallel are provided. Each
division of SDS from the pressurizer to the reactor drain tank
has two power operated valves in series. Bach valve has power
supplied from a different Class 1E channel. The valves and
cables are adequately separated and protected (i.e. one
divigion is inside the pressurizer cavity and one divigion is
outside of the pressurizer cavity) to ensure one division of
SDS is available for RCE depresgsurization in the event of a
fire inside of containment.

QRBJECTIVE: Provide direct reading of process variables
necessary to perform and control reactivity, reactor coclant
pressurizer level and decay heat removal.

ANALYSIS: Instrumentation (Incore instrumentation, T-Hot, T-
Colqd, S\G Pressure, S\G Laevel, Pressurizer Pressure,
Pressurizer Level, Neutron Flux): Cables for all of these
instruments are three hour fire rated.

A. Neutron Flux instrumentation, T-Hot and T-Cold are
located ingide the primary system and are not susceptible
to fire damage.



Pressurizer Pressure and Level instrumentsg are located at
the pressurizer. There are four channels of pressurizer
pressure and level instrumentation. Each channel is
located in a different guadrant around the pressurizer.

S\G Pressure and Level instruments: Pire at either steam
generator may damage instruments aseociated with that
steam generator. However the other steam generator would
not be affected and would be available to achieve safe
shutdown. Tn addition, there are four chamnels of steam
generator pressure and level instrumentation and each
channel is located in a different guadrant around the
steam generator.

IVE: Maintain support functions (process cooling,

QRJECTIVE , :
lubrication, etc.) for equipment required for safe shutdown.

ANALYSTS:

A. Component Cooling Water System (CCWS) and Station Serxrvice
Water System (SSWS) are discussed in , item 4E above.

B. Lubrication: There is no equipment inside containment
which requires lubrication for safe shutdown.
Lubrication requirements outside of containment are
divisionalized and separated by a three hour fire rated
barrier.

s 18 Ambient cooling:

- The Essential Chilled Water System (ECWS) provides
cooling water to area room coolers located outside
containment., These coolers are contained in the
Control Complex, Reactor Building Subsphere, and
Nuclear Annex Ventilation Systems. These systems
are discussed in CESSAR-DC Sections 9.2.9, 9.4.1,
9.4.5, and 9.4.9 respectively, and are shown in
Pigures 9.2.9-1, 9.4-2, 9.4-5, and 9.4-8
respectively. Bach of these system has two
divisions which are entirely located outside of
containment and are separated by a three hour fire
rated barrier.

. The Diesel Generator Building vVentilation System
maintains the ambient conditions within the diesel
generator rooms to ensure operation of the diesel
generators and controls. This system is discussed
in CESSAR-DC Section 9.4.4 and is shown in PFigure
9.4-7. This system is located outside of
containment and each division is separated by a
three hour fire rated barrier.

. Equipment located inside containment is qualified
for high post accident temperatures. Therefore,
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separation of equipment ard components inside containment. In the
Reactor Coclant System, motor operated valves which serve 2o
pressure bondaries for interconnection to low pressur  “_ -3
(i.e., high-low pressure interfaces) and are required to be closed
during normal power operation will have one of the valve motors in

each division deenergized during power operation.

7.7 REDUNDANT FIRE AREAS CONTAINING SAFE SHUTDOWN EQUIPMENT

The following identifies fire areas that contain equipment required
for Safe Shutdown following a fire, and the redundant areas for the

opposite division.

FIRE °EA EQUIPMENT REDUNDANT AREA
1 Div. 1, Channel A Vital 3
Instrumentation
2 Div. 1, Channel C Vital 4
Instrumentation
3 Div. 2, Channel B Vital 1
Instrumentation
4 Div. 2, Channel D Vital 2
Instrumentation
9 Div. 1A, CCW Pump 12
10 piv. 1B, CCW Pump 11
11 Div. 2A, CCW Pump 10
12 Div. 2B, CCW Pump
15 Div. 1, Control Room HVAC 15
16 Div. 2, Control Room HVAC
21 Div. 1, Channel A Cable 22
22 Div. 2, Channel B Cable 21
24 Div. 2, CCW Piping 48
32 Div. 2, Cable 33
33 Div. 1, Cable 2
Div. 1, Motor Driven Emergency 35

2 Rev. 2
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FIRE AREA EQUIMENT RED AR

Feedw=ter Pump

28 Div. 2, Motor Driven Emergency 34
Feedwatex Pump
36 Div. 1, Turbine Driven Emergency 37
Feedwater PFump
37 Div. 2, Turbine Driven Emergency 36
Feedwater Pump
38 Div. 1A, SI Punp 39
39 Div. 2A, SI Pump 38
40 Div. 2B, SI Pump and 41
Div. 2, Shutdown Cooling Pump
41 Div. 1A, SI Pump and 40
Div. ', Shutdown Cooling Pump
2 Div. 2, Emergency Diesel Generator 43
43 Div. 1, Emergency Diesel Generator 2
44 Div. 1, Crarging Pump 45
45 Div. 2, Charging Pump 44
48 Div. 2, CCW Piping 24
53 Div. 2, Cable 54
54 Div. 1, Cable 53
55 Div. 2, Cable 56
5 Div. 1, Cable 55
57 Div. 1, Essential Chilled Water 58
58 " piv. 2, Essentiil Chilled Water 57
63 Div. 1, Channel C Cable 64
64 pDiv. 2, Channel D Cable 63
65 Div. 1, Channei A Equipment 66
66 Div. 2, Channel B Equipment 65
7 Div. 1, Channel C Switchgear 71
71 Div. 2, Channel D Switchgear 70
73 Div. 1, Channel C Equipment 74
74 Div. 2, Channel D Eguipment 73
77 Div. 2, Fuel Poocl Cooling Equipment 80

29 Rev.
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A. DESCRIPTION
Pipe Chase

Located on EL. 50+0 through 170+0
{See CESSAR-DC Figure %.5.1-2 thr

Construction Features

LS ]

a. Walls
Walls are constructed of
b. Celiling/Flzor

at column N-O and column 11-12.

., 1-9)

reinfzrced concrete.

Ceiling and floeor are constructed of reinforced concrete.

o, Interior Finish
There are no combustible intericr finish materials in this
area.
3 cecupancy
a This area contains piping.
{1) Safety Division/Channel
. Equipment in the area 1s associated with safety
Division II
{2) Major Eguipment
(a) Piping
{3) Functicn for Safe Shutdecwn
This area will contain Compenent Cooling Water and
. cther safety related piping.
i (4) Importance to plant operazion
This area ccntains normal cperating system piping.
{5) Location of Redundant Systems/Eguipnent
Equipment which provides redundant safe shutdown
functicns is located in Fire Area 48 (Division I). '
(6) High Energy Equipment/Vcltages
None
(7) Heat Sensitive Eguipment
None
(B) HVAC



I1.

(8) HVAC

None

(9) Acceptable Level of Risk

-

Category <

B. OPERATOR ACTIONS

T Normal Procedures
TBD

2 Non-Fire Emergency Procedures
TBD

C.  MAINTENANCE ACTIVITIES

.

Equipment Disassembly & Laydown

IsD

F Use of Solvents
TED

D. OTHER ACTIVITIES

I Health Physics
TBD

2. Chemistry
T8D

3 Testing
TBD

E. RADIOLOGICAL/TOXIC MATERIAL

Radiological or toxic material are not present 1n the area.

r. POTENTIAL IGNITION SOURCE

None
G. CURBS, DRAINS, EQUIPMENT PEDESTALS
None

H. SUMMARY OF COMBUSTIBLE MATERIALS

None

FIRE PROTECTION FEATURES

A. FIXED AUTCMATIC SUPPRESSION SYSTEMS

None




Fire

Location of Device
TBD (In accordance with NFPA 101)
Annunciation Location
TBD
Barrier/Insulating Material
Walls/Floors/Ceiling
(1) Location
As shown on CESSAR-DC Figure 9.5.1-6.

(2) Rating

Three hour fire rating for walls, floor and ceiling.

(3) Method of Qualification
Laboratory test or englneering analysis
Doors

(1) Locaetion

¥

As shown on CESSAR-DC Figure 9.5.1-6
{2) Rating

Three hour fire rating
(3) Method of Qualification

Laboratory test or engineering analysis

Dampers
(1) Location
TBD

(2) Rating
TBED
(3) Method of Qualification
Laboratory test oI engineering analysis
Penetration Seals
{1) Location
TBD

(2) Rating

wall, floor and ceiling penetrations are sealed
maintain a three hour rating.

(3) Method of Qualification

to



b. Cloths
e. Janitorial Supplies
a. Documents

II. FIRE PROTECTION FEATURES

e e e e et st 8

A.

FIXED AUTOMATIC SUPPRESSION SYSTEMS
None
MANUAL FIRE SUPPRESSION SYSTEMS
1. Hose Stations
a. Location
TBD (In accordance with NFPA 14)
b. Length
Nominal 75 feet or 100 feet, TBD

Nozzle

0

Nonadjustable spray nozzle with fixed angle o©

on electrical fire to avoid the possibility

straight stream on the electrical equipment.
- Fire Extinguisher

a. Location

TBD (In accordance with NFPA 10)

b. Type
TBD
3 Fire Suppression System Valves
a. Location
TBD
b. Control Function
TBD
¢ Supervision
TBD
4. Detection
a. Type

The equipment used is a UL listed or M
detection type.

b. 3election for Hazard
Ionization detector

5 Alarms/Pull Station

f spray for use
of applying a

approved smoke




C.

TBD

(9) Acceptable Level of Risk

Category 2

OPERATOR ACTIONS

1.

3

Normal Procedures
Tou
Non-Fire Emergency Procedures

TBD

MAINTENANCE ACTIVITIES

i
- s

o

Equipment Disassembly & Laydown
TBD
Use of Solvents

TBD

OTHER ACTIVITIES

v

L)

Health Physics
TBD

Chemistry

TBD

Testing

TBD

RADIOLOGICAL/TOXIC MATERIAL

TBD

POTENTIAL IGNITION SOURCE

High voltage electrical equipment is a po

CURBS, DRAINS, EQUIPMENT PEDESTALS

lectrical equipment is mo
infiltration in the event o

SUMMARY OF COMBUSTIBLE MATERIALS

: B

2.

Insitu Combustible Materials
a. Cable Insulation
Transient Combustible Materials

a. Cleaning Solvents

tential ignition source.

unted on 6-inch pedestals to prevent water
f uncontrolled water release into the area.
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A. DESCRIPTION

)

Division I Channel C Multiplexer

Located on EL. 115 + 6 at columns Q-0 and rows 19-21 (See CESSAR-
DC Figure 9.5.1-6).

Construction Features
a. Walls

Walls are constructed cf reinforced concrete.

b. Ceiling/Floor

Ceiling and floor are constructed of reinforced concrete.

. Interior Finish

There are no combustible interior finish materials in this

area.
Occupancy
a. The area contains electrical egquipment .

(1) Safety Divisien/Channel

Equipment in the area is associated with safety
Division I Channel C.
(2) Major Equipment
{a) Multiplexer
(b) MCC
(3) Function for Safe Shutdown
TBD
(4) Importance to plant operation
TBD
(5) Location of Redundant Systems/Equipment
which provides redundant safe shutdown

Equipment
functions is located in Fire Area 120 (Diwvision II
Channel D).

{6) High Energy Equipment/Voltages
(a) MCC 480 VAC

(7) Heat Sensitive Eguipment

Multiplexer
MCC
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14.

Q

(1) Primary
Smoke detection
(2) Secondary
Fire extinguisher and hose lines
Pasgive Systems
Fire barriers
Defense-in-Depth
The defense-in-depth philosophy involves a combination of

fire barriers and manual suppression systems {({i.e. hose
lines and extinguishers).

Consequences of Fire

a.

With Detection & Alarr Systems Functioning

The smoke detection system alarms to indicate particles of
combustion present in the area. Combustibles are such that
a slow growth fire would be expected, so that the
possibility of extinguishing a small fire with an
extinguisher is good. The fire brigade responds to insure no
smoldering material is left or to use hose lines to
extinguish a fire that becomes CoO intense.

Without Detectiecn & Alarm Systems Functioning

A fire in the area could possibly cause loss of equipment if
the smoke detection system did not function. The redundant
equipment in Fire Area 101 {Division I, Channel C) provides
redundant safe shutdown functions. The Fire Areas 101 and
102 are separated by three hour fire rated barriers with no

communicating openings.

Compliance with Design Basis

The fire protection features for Fire Area 102 achieve the Design
Basis Goals outlined CESSAR-DC Section 9,5.1 "Fire Protection
Systems ."



~J

1

.
-

F-
n

-

W

0.

-+

-~

(3) Method of Qualification

Laboratory test or engineering analysis
4. Penetration Seals
(1) Leecation
TBD

(2) Rating

wWall, floor and ceiling penetrations are sealed to
maintain a three hour fire rating.

(3) Method of Qualification
Laboratory test or engineering analysis

Method of Communication to Controel Room/Public Address
TBD
Personnel Egress/Fire Brigade Access
a. Primary

Stairwell at column P and celumn 12
b. Secondary

Stairwell at column C and column 10.

0

Potential Effects of Fixed Automatic Suppression System

Not Applicable

potential Effects of Fire Brigade Activities

a. Water Spray
TBD

b. particles of Combustion
TBD

Radiological Conseguences of Fire
TBD
Smoke Control Methods

A smoke purge system is provided to remove preducts of combustion
in the event of a fire in the area. During smcke purge, the
smoke purge fan is started and the area is supplied with make-up
air to provide a conce through ventilation system. The smoke
purge mode of operation is manually activated by the control room

operator.
summary of Fire Protection Features

a Active Systems
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Supervision

TBD

4. Detection

Type
The eguipment used is a UL listed or FM approved smoke
detection type.

Selection for Hazard

Ionization detector

s Alarms/Pull Station

a.

6. Fire

Location of Device
TBD (In acceordance with NFPA 101)
Annunciation Location
TBD
Barrier/Insulating Material
Walls/Floors/Ceiling
{1) Location

As shown on CESSAR-DC Figure 2.5.1-5.
(2) Rating

Three hour fire rating for walls, floor and ceiling.
(3) Method of Qualification

Laboratory test or engineering analysis
Doors
(1) Locatiocn

As shown on CESSAR-DC Figure 9.5.1-5.
(2) Rating

Three hour fire rating
(3) Method of Qualification

Laboratory test or engineering analysig
Dampers
{1) Loeation

TBD

8 ]
N

Rating

TBD
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G. CURBS, DRAINS, EQUIPMENT PEDESTALS

. Electrical equipment is mounted on 6-inch pedestals to prevent water
infiltration in the event of uncontrolled water release into the area.

H. SUMMARY OF COMBUSTIB TER S
1. Insitu Combustible Materials
a. Cable Insulation (Approximately 1000 feet)
b. Combustible Duct/Pipe Insulation {Limited)
G- Bearing Lubricant (Recirculation Ceoling Unit, Minimal)

o

Lo oe

L]

Transient Combustible Materials

Cleaning Solvents
Cloths

Janitorial Supplies
Documents
Scaffolding Boards

71. FIRE PROTECTION FEATURES

A. FIXED AUTOMATIC SUPPRESSION SYSTEMS

None

B. MANUAL FIRE SUPPRESSION SYSTEMS

i Hose Stations

@ :

1=

0

Location

TBD (Iin accordance with NFPA 14)

Length

Nominal 75 feet or 100 feet

Nozzle

Nonadjustable spray nozzle with fixed angle of spray for use
on electrical fire to aveid the possibility of applying a
straight stream cn the electrical sguipment .

Extinguisher

Location

TBD (In accordance with NFPA 10)

Type

Carbon Dioxide

Suppressicn System Valves

Location

TBD

Control Function

TBD
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(b) {ecirculation Cooling Units 480 VAC

. {(7) Heat Sensitive Equipment

Electronic components are gqualified to wi~hstand a
minimum ambient temperature of 55 °F contiruous or 122
°F for 60 minutes without failure.

(8) HVAC

During normal plant operations, HVAC is suppli«d by one 1
of twe redundant air-handling units serving tuis area.
Instrumentation and controls provide manual operaticn
of the system from local and/or remote locations.
Indication of fan cperating status, damper usitions,

and high room temperature alarms are provided in the
Contrel Room.
{9) Acceptable Level of Risk
Category 2
B, OPERATOR ACTIONS
1 Normal Procedures

TBD

%

Non-Fire Emergency Procedures

TBD
. C. MAIX ACT TIES
s Equipment Disassembly & Laydown
TBD
p 3 Use of Solvents |
TED |

D. OTHER ACTIVITIES

|
% < Health Physics |
I

TED

%]

Chemistry
TBD
3 Testing

Battery testing

E. RADIOLOGICAL/TOXIC MATERIAL

Battery faults, inverters, etc. are possible sources of toxic material
in the area.

~lectrical egquipment is a potential ignition Bsource.

™

|
1
|
|
!
!
. F. POTENTIAL IGNITION SOURCE {
|
|
I
{
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GENERAL
A.  DESCRIPTION
I pivigsion II, Channel D Non-Essential Equipment Room, includes
areas on EL. 50+0, EL. 70+0 and EL. 81+0 between columns O-P and
rows 13-14, on EL. 91+9 between columns 0-Q and rows 13-15, on
EL. 115+6 between columns 0-Q and rows 12-14 jee CESSAR-DC
Figures 9.5.1-2 through 6)
e g Construction Features
a. Walls
Walls are constructed of reinforced concrete.
b. Ceiling/Floor
Ceiling and floor are constructed of reinforced concrete.
& Interior Finish
There are no combustible interier finish materials in this
area.
. Occupancy
a. The area contains non-essential elactrical eguipment.

(1) Safety Division/Channel

Equipment Jn the area ie associated with safety
pivision II, Channel D, but is not safety related.

(2) Major Eguipment
(a) Multiplex Cabinets
(k) Inverter

{c) Battery Charger

(d) Batteries
(e} Power Panel Boards and Distributien Center

(f) Recirculation Cooling Units
(g) MCC

(3) Punction for Safe Shutdown
None
(4) Importance to plant cperation

Equipment in this area provides power, control, and
instrumentation to various non-essential systems.

(6) Location of Redundant gystems/Equipment

Egquipment which provides redundant functions is located
in Fire Area 101 (Division I, Chananel C).

(6) High Energy Equipment/Voltages

(a) MCC 480 VAC

i T il et Al M T e A TR

R R [ —



14.

Smoke detection
(2) Secondary
Fire extinguisher and hose lines
Pagsive Systems
Fire barriers
Defense-in-Depth
The defense-in-depth philosophy involves a combination of

fire barriers and manual suppression systems (i.e. hose
lines and extinguishers) .

Consequences of Fire

a.

With Detection & Alarm Systems Functioning

The smoke detection system alarms to indicate particles of
combustion present in the area. Combustibles are such that
a slow growth fire would be expected, so that the
possibility of extinguishing a small fire with an
extinguisher is good. The fire brigade responds to insure no
smoldering material is left or to use hose 1lines to
extinguish a fire that becomes toc intense.

Without Detection & Alarm Systems Functioning

A fire in the area could possibly cause loss of equipment if
the smoke detection system did not function. The redundant
equipment in Fire Area 102 (Division II, Channel D) provides
redundant safe shutdown functions. The Fire Areas 101 and
102 are separated by three hour fire rated barriers with no

communicating openings.

Compliance with Design Basis

The fire protection features for Fire Area 101 achieve the Deegign
Basis Goals outlined CESSAR-DC Section 9.5.1 *“Fire Protection

Systems. "
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10.

11.

13

Laboratory test or engineering analysis

d. Penetration Seals

(1) Location
TBD

(2) Rating

wall, fl.oor and ceiling penetrations are sealed to
maintair, a three hour fire rating.

(3) Method of Qualification
Labora.ory test or engineering analysis

Method of Communication to Contrel Room/Public Address
TBD
pPersonnel Egress/Fire Brigade Access
a. Primary

Stajrwell at column P and column 22.
b. Secondary

Stairwell at column C and column 24.
Potential Effects of Fixed Automatic Suppression System
Not Applicable

potential Effects of Fire Brigade Activities

a, Water Spray
TBD

b. Particles of Combustion
TBD

Radiclogical Consequences of Fire

TBD

Smoke Control Methods

A smoke purge system is provided to remove products of combustior
in the event of a fire in the area. During smoke purge, the
smoke purge fan is started and the area ig supplied with make-up
air to provide a once through ventilation system. The smoke
purge mode of cperation is manually activated by the control room
uvperator.

Summary of Fire Protection Features
a. Active Systems

(1) Primary
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6.

TBD
Detection
a. Type
b.

A A R 0 N S A P T -
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The equipment used is a UL listed or FM approved smoke

detection type,

gSelection for Hazard

lonization detector

Alarms/Pull Station

a.

Fire

Location of Device

TBD (In accordance with NFPA 101)

Annunciation Location

TBD

Barrier/Insulating Material

walls/Floors/Ceiling

(1) Location

As shown on CESSAR-DC Figure 9.5.1-5.
(2) Rating

Three hour fire rating for walls, floor and ceiling.
{3) Method of Qualification

Labbratory test or engineering analysis
Doors
{1) Location

As shown on CESSAR-DC Figure 2.5.1-5.
(2) Rating

Three hour fire rating
{3) Method of Qualification

Laboratory test or engineering analysis
Dampers
(1) Locaticn

TBD

Method of Qualification

o
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Electrical eguipment is mounted on 6-inch pedestals to prevent water
infiltration in the event of uncentrolled water release into the area.

H. SUMMARY OF COMBUSTIBLE MATERIALS
: fS Insitu Combustible Materials
a. cable Insulation (Approximately 1000 feet)
b. Combustible Duct/Pipe Insulation (Limited)
¢ Bearing Lubricant {(Recirculation Cooling Unit, Minimal)
2 Transient Combustible Materials
a. Cleaning Solvents
b. Cloths
@' Janitorial Supplies
a. Documents
& Scaffolding Boards
FIRE PROTECTION FEATURES
A. FIXED AUTOMATIC SUPPRESSION SYSTEMS
None
B. MANUAL FIRE SUPFRESSION SYSTEMS

Hose Stations
a. Location
TBD (In accordance with NFPA 14)
b Length
Nominal 75 feat or 100 feet
< . Nozzle
u.o.i-justable spray nozzle witin fixed angle of spray for use
on electrical fire to avoid the possibility of applying a
straight stream on the electrical equipment
2 Fire Extinguisher
a. Locat.on

TBD (In accordance with NFPA 10)

b. Type
Carbon Dioxide

i Fire Suppression System Valves

a Location
T8BD

b Control Functior
TBD

& . Supervision
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(7) Heat Sensitive Equipment

Electronic components are qualified to withstand a
minimum ambient temperature of 55 °F continuous or 122
°F for 60 minutes without failure.

(8) HVAC

During normal plant operations, HVAC is supplied by one
of two redundant air-handling units serving this area.
Instrumentation and controls provide manual operation
of the system from local and/or remote locations.
Indication of fan operating status, damper positions,
and high room temperature alarms are provided in the

Control Room.
(9) Acceptable Level of Risk

-

Category <

QFERATOR ACTIONS

4

Normal Proceaures
TBD
Non-Fire Emergency Procedures

TBD

MAINTENANCE ACTIVITIES

1

'

W]

Equipment Disassembly & Laydown
TBD
Use of Solvents

TED

OTHER ACTIVITIES

LI

Health Physics
TBD

Chemistry

TBD

Testing

Battery testing

OLOGI /TOXIC TE

Sattery faults, inverters, etc. are possible sources of toxic material
in the areéa.

POTENTIAL IGNITION SOURCE

Tlectrical sguipment is a potential ignition source.

CURBS, DRAINS, EQUIPMENT PEDESTALS
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A.

EA 10
GENERAL

DESCRIPTION

k.

138 ]

Division I, Channel C Non-Essential Equipment Room, includes
areas on EL. 5040, and EL. 70+0 between columns O-P and rows 20-
21: on EL. 91+9 and EL. 115+6 between columns 0-Q and rows 20-2la

(See CESSAR-DC Figures 9.5.1-2 through 8).
Construction Features

a. wWalls

wWwalls are constructed of reinforced concrete.

b Ceiling/Floor

Ceiling and floor are constructed of reinforced concrete

Interior Finish

There are no combustible interior finish materials in this
area.

Ogccupancy

a. The area contains non-essential electrical eguipment.

(1) Safety Division/Channel

Equipment in the area is associated with safety
Division I, Channel C, but is not safety related

(2) Major Equipment

{a) Multiplex Cabinets

{b) Inverter

{e) Battery Charger

(d) Batteries

{e) Power Panel Boards and Distribution Center
(f) Recirculation Cecling Units

{g) MCC

{3) Function for Safe Shutdown
None
(4) Importance to plant operation

Equipment in this area provides power, control, and
instrumentation to varicus non-essential systems,
Location of Redundant Systems/Equipment

Equipment which provides redundant functions 1is located
in Fire Area 102 (Division II, Channel D)

{6} High Energy Equipment Voltages

(a) MCC 480 VAC
(b) . Recirculation Ceoling

" SR

Units 480 VAC



THIS NUMBER IS RESERVED
FOR FUTURE ASSIGNMENT
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12.

13

Radiclcgical Conseguences of Fire
TBD
Smoke Contreol Methods
None
Summary of Fire Protection Features
a. Active Systems
Fire Extinguishers and Hose Lines
b. Passive Systems
Fire Barrier

Defense-in-Depth

0

The defense-in-depth philoscphy invelves a combination of
fire barriers and manual suppression systems (i.e. hose
lines and extinguishers).

Consequences of Fire

There are no combustibles in this area to support fire ignition
or propagation.

Compliance with Design Basis
The fire protection features for Fire Area 24 achieve the Design

Basis Goals outlined CESSAR-DC Section 9.5.1 *"Fire Protection
Systems ., "
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{3) Method of Qualification

Laboratory test or engineering analysis

b. Doors

{1) Location
TBD
(2) Rating
Three hour rating
{3) Method cof Qualification
Laboratory test or engineering analysis
& Dampers
None
4. Penetration Seals
(1) Location
TBD
(2) Rating
Three hour rating
(3) Method of Qualificaticn
Laboratory test or engineering analysis
Method of Communication to Centrel Room/Public Address
TBD

Personnel Egress/Fire Brigade Access

a. Primary
TBD

b. Secondary
TED

Potential Effects of Automatic Suppression System
Not Applicable

Potential Effects of Fire Brigade Activities

a. Water Spray
TBD

b. Particles of Combustion
TBD
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Hose

a.

Fire

Fire

Stations

Location

TBD (In accordance with NFPA 14)
Length

Nominal 75 feet or 100 feet, TBD
Nozzle

Adjustable spray nozzle
Extinguisher

L&catzon

TBD (In accordance with NFPA 10)
Type

Carbon Dioxide

Suppression System Valves
Locaticn

TBD

Centrol Function

TBD

Supervision

TBD

Detecticn

None

Alarms/Pull Station

a.

Fire

Location of Device
TBD (In accordance with NFPA 101)
Annunciation Locaticn
TBD
Barrier/Insulating Material
Walls/Floore/Ceiling
(1) Location
As shown on CESSAR-DC Figure 9.5.1-2 through 9.5.1-9
{2) Rating

Three hour rating
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None
{(8) Acceptable Level of Risk
Category 2

OPERATOR ACTIONS

- 1 Normal Procedures
TBD

- 3 Non-Fire Emergency Procedures
TBD

MAINTENANCE ACTIVITIES

) Equipment Disassembly & Laydown
TBD

2. Use of Sclvents
TBD

OTHER ACTIVITIES

1 Health Physics
TBD

2 Chemistry
TBD

3 Testing
TBD

RADIOLOGICAL/TOXIC MATERIAL

Radiclogical or toxic material are not present in the area

POTENTIAL IGNITION SOURCE

None

CURBS, DRAINS, EQUIPMENT PEDESTALS

None

SUMMARY OF COMBUSTIBLE MATERIALS

None

PROTECTION FEATURES

FIXED AUTOMATIC SUPPRESSION BYSTEMS
None

MANUAL FIRE SUPPRESSION SYSTEMS



I. GENERAL

A. DESCRiPTION

1.

(%)

Pipe Chase

Located on EL. S0+0 through 170+0 at column N-O and column 22-23.
(See CESSAR-DC Figure 9.5.1-2 through 9.5.1-9)

Construction Features
a, Walls

Walls are constructed of reinforced concrete.

I, Ceiling/Floor

Ceiling and floor are constructed of reinforced concrete.

0

Interior Finish

There are no combustible interior finish materials in this

area,
Occupancy
a. This area contains piping.

(1) Ssafety Division/Channel

Equipment in the area is associated with safety
Division 1I1I.

(2) Major Equipment
{a) Piping
(3) Function for Safe Shutdown

This area will contain Component Cooling Water and
other safety related piping.

{4) Importance to plant operation
This area contains normal operating system piping.
(5) Location of Redundant Systems/Equipment

Equipment which provides redundant safe shutdown
functions is located in Fire Area 24 (Divigion 11).

(6) High Energy Equipment/Voltages
None

(7) Heat Sensitive Equipment
None

(8) HVAC



11.

12.

13.

14.

18.

R, Particles of Combuation

TBD
Radiological Consequences of Fire

TBD
«

Smoke Control Methods
None
Summary of Fire Protection Features
a. Active Systems
Fire Extinguishers and Hose Lines
b. Pagsive Systems
Fire Barrier
e Defense-in-Depth

The defense-in-depth philcsophy involves a combination of
fire barriers and manual suppression systems (i.e. hose
lines and extinguishers).

Consequences of Flre

There are no combustibles in this area to support fire ignition
or propagation.

Compliance with Design Basis

The fire protection features for Fire Area 24 achieve the Design
Basis Goals ocutlined CESSAR-DC Section 9.5.1 “"Fire Protection

Systems."
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.} Rataing
Three hour rating
(3) Method of Qualification
Laboratory test Or engineering analysis
b. Doors
{1) Location
TBD
{2) Rating
Three hour rating
{(3) Method of Qualification

Laboratory test or engineering analysis

Ea Dampers
None
. Penetration Seals

(1) Location
TBD
(2) Rating
Three hour rating
(3) Method of Qualification
Laboratory test or engineering analysis

Method of .Communication to Control Room/Public Address

TBD

Personnel Egress/Fire Brigade Access

a. Primary
TBD

b, Secondary
TBD

Potential Effects of Automatic Suppression System
Not Applicable

Potential Effects of Fire Brigade Activities

a. Water Spray

TBD




B. MANUAL FIRE SUPPRESSION SYSTEMS
9 Hose Stations
a, Location
TBD (In accordance with NFPA 14)
b. Length
Nominal 75 feet or 100 feet, TBD
- Nozzle

Adjustable spray nozzle

ro

Fire Extinguisher
a. Location

TBD (In accordance with NFPA 10)
b. Type

Carbon Dioxide

. Fire Suppression System Valves
a. Location
TBD
b. Control Function
TBD
| & Supervision
TBD
q, Detection
None
5. Alarms/Pull Station
a. Location of Device

TBD (In accordance with NFPA 101)

b. Annunciation Location
TBD
6. Fire Barrier/Insulating Material

a. Walls/Floors/Ceiling
(1) Location

As shown on CESSAR-DC Figure 9.5.1-2 through

$:95.

1=9



10.

11

13.

Laboratory test or engineering analysis

Method of Communication to Control Room/Public Address
TED
Personnel Egress/Fire Brigade Access
a. Primary
TBD
B. Secondary
TBD
& Emergency Lighting

Emergency lighting will be provided in this area per NFPA
101.

Potential Effects of Fixed Automatic Suppression System
Not Applicable

Potential Effects of Fire Brigade Activities

a. Water Spray
TBD

b. particles of Combustion
TBD

Radiological Consequences of Fire
Not applicable

Smoke Control Methods

A smoke purge system is provided to remove products of combustion
in the event of a fire in the area. During smoke purge, the
smoke purge fan is started and the area is supplied with make-up
air to provide a once through ventilation system. The smoke
purge mode of operation is manually activated by the control room

operator.
Summary of Fire Protection Features
a. Active Systems
(1) Primary
Smoke detection
{2) Secondary
Fire extinguisher and fire hose
b. Passive Systems

Fire barriers



pefense-in-Depth

The defense&-in-depth philosophy involves a combination of
fire barriers and manual suppression systems {i.e. hoge
lines and extinguishers).

Consequences of Fire

a.

With Detection & Alarm Systems Functioning

The smoke detection system alarms Lo indicate particles of
combustion present in the area. Combustibles are such that
a slow growth fire is expected so that the possibility of
extinguishing a small fire with an extinguisher is good. The
fire brigade responds to insure no smoldering material is
left or to use the hose line to extinguish a fire that
becomes tcoo intense.

Without Detection & Alarm Systems Functioning

A fire in the area could possibly cause loss of equipment if
the smoke detectiuvn system did not function. The redundant
equipment is located in Fire Area 120 (Division II Channel
D). The Fire Areas 116 and 120 are separated by multiple
layers of three hour fire rated barriers.

Compliance with Design Basis

The fire protection features for Fire Area 116 achieve the Design
Basis Goales outlined CESSAR-DC Section 9.5.1 *Fire Protection

Systems."



FIRE AREA 120

. 1. GENERAL

A. DESCRIPTION
1. Divigion II Channel D Multiplexer

6 between columns Q-0 and rows 1l3a-15 (See
1-6)
1-6) .

LLocated on EL. 11
CESSAR-DC Figure

oo

un %

Construction Features

ro

a. Walls

Walls are constructed of reinforced concrete.

b. Ceiling/Floor
Ceiling and floor are constructed of reinforced concrete.
& Interior Finish

There are no combustible interiorx finish materials in this
area.

Qccupancy
a. The area contains electrical equipment.

‘ (1) Safety Divisien/Channel

Equipment in the area 18 associated with safety
Division I Channel C,
{2) Major Equipment
{a) Multiplex Cabinets
(b) MCC
(3) Functicn for Safe Shutdown

{4) Importance to plant operation

un

) Locaticn of Redundant Systems/Equipment

afe shutdown

Equipment which provides redundant
{Division 1

functions is located in Fire Area 11
Channel C)

s
-
-]

(6) High Energy Equipment/Vcltages

a) MCC 480 VAC
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{8) HVAC
‘I'. TBD
(%} Acceptable Level of Risk

Category 2

8. OPERATOR ACTIONS

p! Normal Procedures
TRD
2 Non-Fire Emergency Procedures
TBD
C. MAINTENANCE ACTIVITIES
1 Equipment Disassembly & Laydown
TBD

iUse of Solwvents

[ 8]

TBD
D. OTHER ACTIVITIES
i o Health Physics

@&

Chemistry

b

TBD
5\ Testing

TBD

E. RADIOLOGICAL/TOXIC MATERIAL
TBD
o POTENTIAL IGNITION SOURCE
High voltage electrical egquipment 1is a potential igniticn scurce.

G. CURBS, DRAINS, EQUIPMENT PEDESTALS

Electrical egquipment ig mounted on 6~inch pedestals to prevent water
infiltration in the event of uncontrolled water release into the area.

H. SUMMARY OF COMBUSTIBLE MATERIALS
. 19 Insitu Combustible Materials
A . Cable Insulation
. 2 Trangient Combustible Materials

A Cleaning Solvents



1.

b.
ca
d

Cloths
Janitorial Supplies
Documents

FIRE PROTECTION FEATURES

FIXED AUTOMATIC SUPPRESSION SYSTEMS

A.

B.

Noe

MANUAL FIRE SUPPRESSION SYSTEMS

1

Hose

a.

B,

Fire

Stations
Location
TBD (In accordance with NFPA 14)
Length
e 4

Nominal 75 feet or 100 feet, TBD

Nozzle

Nonadiustable spray nozzle with fixed angle of spray for use
on electrical fire to avoid the possibility of applying a
straight stream on the electrical equipment.

Extinguisher

Location

TBD (In accordance with NFPA 10)
Type

TBD

Suppression System Valves
Lecation

TBD

Control Function

TBD

Supervision

TBD

Detection

a.

Type

The eguipment used is a UL liateda

detection type.
Selection for Hazard

lonization detecto:

Alarms/Pull Station

or FM approved smoke

A
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6. Fire

0

Location of Device

TBD (In accordance with NFPA 101)

Annunciation Leocation

TBD

Barrier/Insulating Material

Walla/Floors/Ceiling

{1) Location

As shown on CESSAR-DC Figure 9.5.1-56.
{2) Rating

Three hour fire rating for walls, floor and ceiling.
(3) Method of Qualificaticn

Laboratory test or engineering analysis
Door
(1) Location

As shown on CESSAR-DC Figure 9.5.1-86
(2) Rating

Three hour fire rating
{(3) Method of Qualification

Laboratory test or engineering analysis
Dampers
{1) Location

TBD
{(2) Rating

TBD
{3) Methed of Qualification

Laboratory test or engineering analysis

Penetration Seals

{1)

Location
TED
Rating

wall, floor and ceiling penetraticns are sealed
maintain a three hour rating.

Method of Qualification

e
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10.

11

12,

13.

T W T e R B B — S ——

Laboratory test or engineering analysis

Method of Communication to Control Room/Public Address
TBD
Personnel Egress/Fire Brigade Access
a. Primary

THD
b. Secondary

TBD
o, Emergency Lighting

Emergency lighting will be provided in this area per NFPA
101.

Potential Effects of Fixed Automatic Suppression System
Not Applicable

Potential Effects of Fire Brigade Activities

a. Water Spray
TBD

b. Particles of Combustion
TBD

Radiclogical Consequences of Fire

Not applicable

Smoke Contrcl Methods

A smoke purge system 1s provided to rem.ve products of combustion
in the event of a fire in the area. During smoke purge, the
smoke purge fan is started and the area 1is supplied with make-up
air to provide a once through ventilation system. The smoke

purge mode of operation is manually activated by the control room
operater

Summary of Fire Protection Features
a. Active Systems
(1) Primary
Smoke detection
(2) Secondary
Fire axtinguisher and fire hose
b Passive Systems

Fire barriers



Defense~in-Depth

The defense-in-depth philoscophy involves a combination of
fire barriers and manual suppression systems (1.e. hose
lines and extinguishers).

14. Consesgquences of Fire

a;

With Detection & Alarm Systems Functioning

The smoke detection system alarms to indicate particles of
combustion present in the area. Combustibles are such that
a siow growth fire is expected so that the possibility of
sxtinguishing a small fire with an extinguisher is good. The
fire brigade responds to insure no smoldering material is
left or to use the hese line to extinguish a fire that

becomes too intense.
«ithout Detection & Alarm Systems Functioning

A fire in the area could possibly cause leoss of equipment 8 <
the smoke detection system did not function. The redundant
equipment is located in Fire Area 116 (Division I Channel
). The Fire Areas 116 and 120 are separated by multiple
layers of three hour fire rated barriers.

15. Compliance with Design Basis

The fire protection features for Fire Area 120 achieve the Design
Basis Goals outlined CESSAR-DC Section 9.5.1 “Fire Protection

Systems . "
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2.5.2.5 Seismic Wave Transmission Characteristics of the
Bite
2:5.2.8.1 Control Motion

The Control Motion design response spectra are anchored to a 0.3g
peak ground acceleration. They were developed with the objective
of being in full compliance with the SRP requirements as well as
the EPRI ALWR recommendations report. Again, to cover a maximum
range of possible sites where the System 80+ standard design may
be constructed, three separate control motion spectra were
developed. These are:

A. Control Motion Spectrum 1 (CMS1): This spectrum is included
for application at the free-~field ground surface. It is
identical to Regulatory Guide 1.60 (R.G. 1.60) spectrum and
it is considered in order to cover sites with deep soil
deposits. Furthermore, because CMS1 is a standardized
response spectrum shape, it is considered as the control
motion for both rock and soil sites.

B. Control Motion Spectrum 2 (CMS2): This is a rock outcrop
spectrum and is developed to cover sites typical of Eastern
North America which could be subjected to earthquakes with
high frequency content.

C. Control Motion Spectrum 3 (CMS3): This is a rock outcrop
spectrum and is developed based on recommendations of the
NUREG/CR~0098 (Reference 4) primarily to cover lower
frequency motions which may not be covered by CMS2. It is
also greatly enhanced in the high fregquency range to cover
earthquakes with high frequency content. The maximum
spectral acceleration range is extended to 15 Hz, as opposed
to 8 Hz which is used in NUREG/CR-0098 motionﬁa 7

n

All of the above Control Motion Spoctr:‘:gggzjziawn in

Figure 2.5~5. All three motions (CMS1, CMS2, CMS3) are used

for application at rock sites. For soil sites, CMS2 and CMS3 are

intended for application at the rock outcrop, and CMS1 is
intended for application at the free-field ground surface. All

three motions are applied to each of the 13 sites to
conservatively cover all combinations.

The logic for selection process of each of these control motion
spectra is described in more detail below:

Selection Process for CM81

The spectrum shape corresponding to this control motion is
as per the requirements of R.G. 1.60. This spectrum shape
is chosen in order to be in full compliance with the SRP
Section 2.5 requirements as well as the EPRI ALWR
recommendations, and is intended to cover deep soil sites.

Amendment U

2.5~-4 December 31, 1993
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The control motion is anchored to a peak ground accelera;ion
of 0.3g for the two horizontal directions and the vertical
direction.

Belection Process for CMB2

The spectrum shape corresponding to this control motion is
for application at the rock outcrop surface, is an
84 percentile curve, and is developed considering NUREG/CR-
0098 recommendations as well as ground motions deemed
appropriate for the Eastern North American continent. The
intent of this spectral shape is to cover various soil
sites over-laying a competent material as well as having
rock outcrop motion characteristics typical of Eastern North
America. The construction of this spectrum shape is shown
in Figure 2.5-6. As can be noted from this figure, the
spectral ordinates were kept equal to those obtained using
NUREG/CR-0098 for frequencies lower than 3.3 Hz, with
maximum ground velocity of 24 in/sec/g, which again 1is
typical of expected earthquakes for the Eastern United
States. For higher frequencies, particularly above 10 Hz,
the selected spectral ordinates are based upon ground motion
estimates appropriate for Eastern North America and, as can
be seen, are signi-ficantly higher than those obtained using
the NUREG/CR-0098.

This control motion is anchored to a peak ground acceler-
ation of 0.3g and peak ground velocity of 7.2 in/sec for the
two horizontal directions. 1In the vertical direction, the
control motion is anchored to a peak ground acceleration of
0.2g and peak ground velocity of 4.8 in/sec. The selection
of 0.29 at the rock outcrop for the vertical direction leads
to vertical spectra at the ground surface that equal or
exceed the horizontal spectra at the ground surface over a
significant range of frequencies for most of the soil cases.

Belection Process for CM83

The spectrum shape corresponding to this control motion is
developed for application to rock outcrop surface, is an
84 percentile curve, and is in full compliance with the
recom-mendations of NUREG/CR-0098 with maximum ground
velocity of 36 in/sec/g representing typical sites in
Western North America. CMS3 is greatly enriched in the high
frequency end of the spectrum to cover earthquakes with high
frequency content. The maximum spectral acceleration range
extends from 2.2 Hz to 15 Hz. Again, this control motion is
anc?orcd to a peak ground acceleration of 0.3g for the two
. zonts 3 ans and 0.29 fo the Ve . L3107
2,!020 " S‘ 7 & >~y “‘
The CMS1, CMSZ, and CMS3 control motions were developed for
application in the seismic design of the System 80+ Standard
Design. As discussed in Section 2.5 B, for a site to be
acceptable for construction, the COL applicant must meet the

o
Heyadnew Seatine 3.372.5°3 Amendment U
‘F"/“"‘“ﬂ Seetiom 252.52) 2.5-5 December 31, 1993
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acceptance criteria for the SSE control motion, as outliped
in Figure 2.5-38. According to these acceptance criteria:

>

For a rock site, the COL applicant will develop site-
specific response spectra at 5% damping for the
horizontal and vertical directions, and compare them to
the envelope of the CMS1, CMS2, and CMS3 control
moticons (all with 5% damping).

If the site-specific response spectra are enveloped by
the envelope of the CMS1, (MS2, and CMS3 response
spectra, the site is acceptable for ccastruction.

If the site-specific spectra exceed the envelope of the
CMS1, CMS2, and CMS3 response spectra at any frequency
range, a limited site-specific evaluation will be
performed. Then, in-structure response spectra at six
critical locations obtained from the limited site-
specific evaluation will be compared to the design
response spectra (envelope of all generic rock and soil
cases). If the in-structure spectra from the site-
specific evaluation are within 10% of the envelope of
the in-structure design spectra for each of the six
locations, the System 80+ is certified for the site. If
the in-structure spectra from the site-specific
evaluation exceed the envelope of the in-structure
design spectra for each of the six locations by more
than 10% at any frequency range, a confirmatory site-
specific evaluation must be performed.

The critical locations are:

a. Foundation Basemat Elevation +50 ft.

b. Interior Structure Elevation +91.75 ft.

. Control Room Elevation +115.5 ft. (Areas 1 and 2)
d. Top of Steel Containment Vessel Elevation +251 ft.
e. Interior Structure Elevation +146 ft.

L. Shield Building Elevation +263.5 ft.

For a deep or shallow soil site, the COL applicant
will develop site-specific response spectra at
5% damping for the horizontal and vertical directions
at the free-field ground surface. The site-specific
free-field surface spectra will then be compared to the
envelope of the CMS1 spectra and the surface spectra
from CMS2 and CMS3 control motions (all with
5% damping). These envelope ground surface spectra are
shown in Figures 2.5-39 and 2.5-40 for the horizontal
and the vertical directions, respectively.

If the site-specific surface spectra are enveloped by
the envelope of the CMS1 spectra and the surface
spectra from CMS2 and CMS3, the site is acceptable for
construction.

Amendment U

2.5=6 December 31, 1993
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If the site-specific spectra exceed the envelope of the
CMS1 spectra and surface spectra from CMS2 and CMS3 at
any frequency range, a limited site-specific evaluation
will be performed. Then, in-structure response spectra
at six critical locations obtained from the limited
site~specific evaluation will be compared to the
in-structure design response spectra (envelope of all
generic rock and soil cases). If the spectra from the
site-specific evaluation are within 10% of the envelope
of the design spectra for each of the six locations,
the System 80+ is certified for the site. If the
spectra from the site-specific evaluation exceed the
envelope of the design spectra for each of the six
locations by more than 10% at any frequency range, a
confirmatory site-specific evaluation must be
performed.

Ihezalﬁo( ;n ue‘;)
ﬁgéfm., .35 29.3

The same critical locations as outlined in Item 1 above
are used.

Synthetic Time Histories

Synthetic time histories were generated for each of the
components, Horizontal-1, Horizontal-2 and Vertical, of each
of the control motions CMS1, CMS2 and CMS3, rospec;ivuly.
The spectral ordinates calculated for each synthetic time
history and the corresponding smooth spectra are shown in
Figures 2.5-7 through 2.5-9 for the CMS2 motion, Figures
2.5-28 through 2.5-30 for the CMS1 motion, and Figures
2.5-31 through 2.5-33 for the CMS3 motion. The spectral
ordinates of each synthetic time history conservatively
envelop the target smooth spectra at a sufficient number of
frequency points to satisfy the SRP Section 2.5 criteria for
development of synthetic time histories.

The characteristics of each synthetic time history
(accelerogram, velocity and displacement time histories and
Power Spectral Density (PSD) ) are presented in Appendix 2B.
The average PSD of CMS1 fully complies to the SRP Section
3.7.1, Appendix A guidelines for Power Spectral Densities of
motions that are based on a Regulatory Guide 1.60 spectral
shape. For all three motions CMS1, CMS2 and CMS3, the
synthetic time histories in the three directions are
statistically independent with correlation coefficients less
than 002.

2.5.2.5.2 Generic Boil Sites

Generic soil sites were selected by first choosing four generic
site categories. These categories were chosen to represent
appropriate total thickness of soil overlying bedrock. The
four categories are shown schematically in Figure 2.5-1. Site
Category A consists of 52 feet of soil overl)ing bedrock; 52 feet

Amendment U
2.5=7 December 31, 1993
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is the embedment depth selected for the System 80+. The soils ;n
site Categery B extend to a depth of 100 feet and those 1in
Categories C and D extend to depths of 200 and 300 feet,
respectively.

One case was selected for Category A and one case for Category D:
these were designated Case A~1 and Case D-1l. Four cases were
initially selected for site Category B; these were designated
cases B-1, B~2, B-3 and B-4. Three cases were initially selected
for site Category C; these were designated Cases C-1, c-2 and
¢-3. Upon examination of the results of the response analyses
for these cases, three additional cases were added. The
additional cases were designated Cases B-1.5, B-~3.5 and C-1.5.
These latter cases were selected to provide an estimate of the
response at frequencies that were not considered to be adequately
covered by the other cases.

The variations of maximum shear wave velocities with depth
assigned for each case are summarized in Appendix 2A Figures 2A-2
through 2A-13. The shear wave velocity distribution with depth
was selected to provide a reasonably wide range and also to
provide significant contrast in velocities at certain depths for

a selected number of cases. The range of maximum shear wave
velocities used for all the cases considered in this study is
presented in Figure 2.5-2. More details about each case are

given in Appendix 2B.

The variation of shear modulus with shear strain was based on

using the upper curve from the range published by Seed and Idriss
(Reference 5) as shown in Figure 2.5-3. The variations of

damping with shear strain was based on the lowered curve from the
rﬁggg published by the same authors, as shown in Figure 2.5-4.
e & 5T 3

+5.2.6 Safe Shutdown Earthquake

For the Safe Shutdown Earthquake (SSE), the following Peak Ground
Accelerations (PGA) were considered:

CMS1 motion:

Horizontal PGA = 0.39g
Vertical PGA = 0.3g

CMS2 motion:

Horizontal PGA = 0.3g
Vertical PGA = 0.2g
CME3 motion:
Horizontal PGA = 0.3g

Vertical PGA = 0.2g

Amendment Q
2.5~8 June 30, 1993



Insert 2.5.2.5.4

2:5,2,5.4  Site Specific Seismic Spectra

The COL applicant will be required to developgf site-specific seismic design

response spectra for use in the design and qualification of site-specific
structures, systems, and components not included in the design certification
scope for System B0+ standard plants. The following criteria shall be used
in developing the minimum site-specific seismic design requirement

1. The horizontal and vertical free-field ground surface site-sped.’'fic
response spectra shall be developed using approved NRC procedures.

2. The System B0+ certified design horizontal and vertical Regulatory |
Guide 1.60 design response spectrum shapes anchored to 0.30g peak
ground acceleration shall be scaled throughout their entire frequency \/
range such that the minimum spectral amplitudes of the certified
design spectra are equal to the maximum spectral amplitudes of the
horizontal and vertical site-specific ground motion spectra,respectively, |
in the 5 to 10 hertz frequency range. |

)
I

3, The resulting design response spectra shall be defined as the minimum
seismic design requirement for design and qualification of site specific
structures, systems, and components for the System 80+ standard plant.

NN N IEimRpe=———e- - " = = - & PSS R L — - £ ok J



c E s s A R ggﬁ’tcnﬂon

2B~3

2B-4

2B-5

2B~6

2B~9

2B~-10

ab=11

2B~12

aB=13

2B~-14

fwrage

fveraqe.

LIST OF FIGURES

APPENDIX 2B

Synthetic Acceleration, Velocity and Displacement
Time Histories, CMS1, Component H1

Synthetic Acceleration, Velocity and Displacement
Time Histories, CMS1, Componeat H2

Synthetic Acceleration, Velocity and Displacement
Time Histories, CMS1, Vertical Component

Average Power Spectral Densities, CMS1, Components
H1l and H2

Average Power Spectral Density, CMS1, Vertical
Component

Synthetic Acceleration Time History, cMs2,
Component Hl

Velocity == Synthetic Time History, CcMs2,
Component H1

Displacement =-- Synthetic Time History, CMS2,
Component H1

Power Spectral DENS 1LY, sttt T T tme—at oy,
CMS2, Component H1 ’

Synthetic  Acceleration Time History, CMS2,
Component HZ2

Velocity == Synthetic Time History, cMs2,
Component H2

Displacement -~ Synthetic Time History, CM82,
Component H2

Power Spectral Density,4‘“ﬂynhhc.ée-!fu!‘ﬂt:ﬂ.‘¥»
CMS2, Component H2

Synthetic Acceleration Time History, CMS2,
Vertical Component

Amendment N
ii April 1, 1993




c Es SA R gg:”l’lCAﬂON

2B-18

2B~19

2B-20

2B-21

2B-22

2B=213

”
L1
JSTveras

LIST OF FIGURES (Cont‘d)
APPENDIX 2B

Subiject

Velocity -- Synthetic Time History, CMS2, Vertical
Component

Displacement ~- Synthetic Time History, CMS2,
Vertical Component

Power Spectral Density, ' Byrree e T Prme—HTetUTY,
CMS2, Vertical Component

Synthetic Acceleration, Velocity and Displacement
Time Histories, CMS2, Component Hl

Synthetic Acceleration, Velocity and Displacement
Time Histories, CMS3, Component H2

Synthetic Acceleration, Velozity and Displacement
Time Histories, CMS3, Vertical Component

Average Power Spectral Density, CMS3, Component Hl
Average Power Spectral Density, CMS3, Component H2

Average Power Spectral Density, CMS2, Vertical
Component

Amendment N
April 1, 1993




CESSAR Zirificaron

APPENDIX 2B

CHARACTERISTICS OF SELECTED CONTROL MOTIONS

ABSTRACT

The synthetic time histories generated to represent the
horizontal components Hl, H2 and the vertical component of
control motions CMS1, CMS2 and CMS3 are presented in this
Appendix.

The acceleration, velocity and displacement time histories of
control motion CMS1 are shown in Figures 2B-1 through 2B-3. The
average Power Spectral Densities (PSD) of the CMS1 synthetic time
historiesgyare shown in Figures 2B-4 and 2B-5.

The acceleration, velocity and displacement time histories of
control motion CMS2 are shown in Figures 2B-€é through 2B-8, 2B-10
through 2B-12, and 2B-14 through 2B-16. The Power Spectral
Densities (PSD) of the CMS2 synthetic time histories,are shown in
Figures 2B-9, 2B~13 and 2B-17.

The acceleration, velocity and displacement time/histories of
control motion CMS) are shown in Figures 2B-18 (through 2B=20.
The average Power Spectral Densities (PSD) of the)CMS: synthetic
time histories,are shown in Figures 2B-21 through(2B-23.

The selection process) for CMS1, CMS2 and CMS3) are given in
Section 2.5.2:5.1.

+

and Fheir ru/uc/; ve
i'zr:jct PSDs

Amendment N
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Insert 1

The average PSDs for the CMS1, CM82 and CMB83 control time histories are

developed using the procedure described in SRP, Section 3.7.1, Appendix A. The

target PBD for CMB1 (horizontal) motion @@l Reg. Guide 1.60 horizontal) is

obtained directly from SRP, Section 3.7.1, Appendix A. The mthodolosxafor the

g:lvelopment of the target PSDs for CMS1 (vertical), CM82 and CMSS is described
oW,

CMS2 and CMBS3 is performedWsing principles 6f Random Vibration Theory
(RVT), Details of this method mathematical formulation are
described in ReferenceSSll 1 approach is that the target PSD is
developed by an iterative proc ss. **’ tep of the iteration, the PSD is refined
to produce a spectrum th: closely matches the target response spectrum,
Adjustments to the PSD are made at the frequency ranges that do not produce a
cloge spectral match, and the final target PSD is obtained when the desired

spectrum convergence is achieved. The minimum check is set at 80% of the
target PED, consistent with SRP guidelines.

The development of the target PSDs is performed using the 2% damped spectrum
a5 the target spectrum g each control motion.
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TABLE 3.2:] (Cent'd)

{Sheet 22 of 26)

CLASSIFICATION OF
STRUCTURES, SYSTENS, AND CONPONEMTS
Safety Seismwic
e Lomporent Identificetion Cless Category __Lecation Guslity Cless
Nuclesr Annex
Control Ares 3 1 NA 1
EFY Tank/Main Stoam 3 1 nh 1
Valve House Ares
Emergency Diesel 3 i KA 1
Germrator Areas
CVES/Maintenance Ares 3 ! L) 1
Fuel Handling Area 3 i HA 1
mnwum:.'x NNS 11 NA/RS 2
Turbine Building LTS 11 it 2
Rachaste Building (28) WKS 1 W 2
Station Service Water 3 1 1
Pusp/ Intake Structure
Component Cooling Water ¢ 3 I u,ﬂép 1
sz Exchanger Str\:tM
Aan ﬂ?c?ﬁmucur
Dissel Fuel Storege Structure 3 H DF 1
Station Services Building/Auiliary WNS LH sa 3
Boiler Structure
Administration Bullding NS [ ADS 3
Warehouse HES e o 3
Fire Pump House NS 13 (14 3
Dike (Holdp, Boric Acid Storage HNE i YA 2
and Reactor Makeup WaterTanks) (23)
Dike (Conclersate Storege Tank) (28) WHS ii YA 2
Cranes
Polar Crane L1 i1 RC 2
Cask Mandling Noist LY i1 KA 2
Wew Fuel Hendling Noist MM 11 NA 2
Component Supports (23) /273708 1788 ALL 172/3
Amendment U

Decenber 31,

1993
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Maximum wind speed: 330 mph
Rotational speed: 260 mph
Translational velocity: 70 mph

Radius: 150 feet
Maximum pressure differential: 2.4 psid

Rate of pressure drop: 1.7 psi/secend
Missile Spectra: See Table 3.5-2

3.2.2.2 Determipation of Forces on Structures

The forces on Seismic Category I structures due to tornado wind
loadings are obtained using methods outlined in Section 3.3.1.2,
with a wind velocity of 330 mph (vector sum of all component
velocities - assumed constant with height). Velocity profiles
are determined as outlined in Section 3.3.1.1. Effective
pressure distribution loads are transformed into eguivalent
static building forces as outlined in Section 3.3.1.2. In
determining tornado wind loadings, both the importance factor and
gust factors are taken as unity.

Tornado lecadings include tornado wind pressure, internal pressure
due to tornado created atmospheric pressure drop, and forces
generated due to the impact of credible tornado missiles. These

loadings are combined with other loadg
3.8.

3
3.3.35%

( wind ani)

bed in Section

Adjacent structure?,will not be permitted to affect or degrade
the capability o eismic Category I structuresito perform their

A.

B.

intended safety functions,
is accomplishied by one of the following methods:

Designing the adjacent structuregq to Seismic Categery I
wind and tornado loadings. G’Fﬁ"'

orcompanent )

Investigating the effect of adjacent structural failure on
Seismic Category I structures, to determine that no
impairment of function results. ‘x__

Designing a structural barrier to protect Seismic Category
I structures, from adjacent structural failure.

s tems lﬂdl
at :mfonﬂf-"

38, fewms anol cowpoments
42;?"“‘ ;5 Lvuﬁtp
Pornade /leads

Amendment I
3.3=2 December 21, 19%0
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lengths of piping runs. The RB Subsphere also provides for close
proximity of equipment to reduce piping runs from containment.

Flood barriers have been integrated into the design to provide
further flood protection while minimizing the impact on
maintenance accessibility. The primary means of flood control in
the Nuclear Annex and RB Subsphere is provided by the divisional
wall which serves as a barrier between redundant trains of safe
shutdown systems and components. Each half of the Subsphere is
further divided into two guadrants to separate redundant safe
shutdown components to the extent practical. Flood barriers
provide separation between Subsphere gquadrants, while maintaining
equipment removal capability. Emergency Feedwater pumps are
located in separate compartments within the guadrants with each
compartment protected by flood barriers.

Penetrations are sealed and no doors are provided up to EL. 70+0,
the maximum internal flood in the divisional wall that separates
the Nuclear Annex and the Reactor Building Subsphere. Where
flood doors are provided, open and close sensors are also
provided with status indication. Flood barriers also provide
separation between electrical equipment and fluid mechanical
systems at the lowest elevation within the Nuclear Annex. At
higher elevations, safety-related electrical components are
elevated above the floor so that flooding events will not affect
components. Additional | Dbarriers (e.g., curbks, sealed
penetrations) are provided or safety-related electrical
components are elevated, as necessary, to mitigate the effects of
postulated pipe rupture addressed in Section 3.6.

Flood protection is also integrated intoc the floor drainage
system. The floor drainage systems are separated by division and
Safety Class 3 valves are provided to prevent backflow of water
to areas containing safety-related eguipment. Each subsphere
guadrant is provided with redundant Safety Class 3 sump pumps and
associated instrumentation, which are powered from the diesel
generaters in the event of loss of offsite power.

The Nuclear Annex floor drainage system is divisionally
separated, with no common drain lines between divisions. Floors
are gently sloped to allow good drainage to the divisional sumps.

—3

Flood protection is incorporated into the Component Cooling Water
Heat Exchanger Structure. This structure is divisionally

separated by a wall such that a flood in one division can not
flood the other division.

The Diesel Generator Building floor drain sump pumps and
associated instrumentation are Safety Class 3 to prevent flooding
of the diesel generators. These pumps are also powered from the
diesel generator in the event of loss of offsite power.

Amendment P
3.4-3 June 15, 1993




Insert to section 3.4

No water lines are routed above or through the control room and the computer room. Y
HVAC water lines contained in rooms around the control room are located in rooms with
raised curbs to prevent leakage from entering the control room.
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Given the separation criteria above, and the pipe break criteria
in Section 3.6.2.1.2, the effects of high-energy pipe breaks are
not analyzed where it is determined that all essential systems,
comporents, and structures are sufficiently physically remote
from a postulated break in that piping run.

3.6.2 DETERMINATION OF BREAK LOCATIONS AND DYNAMIC EFFECTS
ABSOCIATED WITH THE POSTULATED RUPTURE OF PIPING

Described herein are the design bases for locating breaks and
cracks in piping inside and outside containment, the procedure
used to define the thrust at the break location, the jet
impingement loading criteria, and the dynamic response models.

The COL applicant will provide final designs of high- and
moderate-energy fluid systems. The final designs and results of
high- and moderate-energy pipin%’analysos will be documented in
a pipe break analysis report. An inspection of the as-built
high-energy piping systems willl be performed. The inspection of
the as-built high energy pipe break features shall be performed

to verify: ZZ;EE*EV 3.6.2)

- The location of pipe break mitigation devices
(restraints, jet shields)

- Clearances/gaps between restraints and piping

- The location of nearby safety-related targets to be
protected from high-energy line breaks.

Any differences between the as-built information and the as-
| designed information will be reconciled and documented in a pipe
break analysis report.

3.6,2.1 Ccriteria Used to Define Break and Crack Locations
and configurations
3.6.2.1.1 General Requirements

postulated pipe ruptures are considered in all piant piping
systems and the associated potential for damage to required
systems and components is evaluated on the basis of the energy in
the system. System piping is classified as high-energy or
moderate-energy, and postulated ruptures are classified as
circumferential breaks, longitudinal breaks, leakage cracks, Or
through-wall cracks. Each postulated rupture is considered
separately as a single postulated initiating event.

Amendment U
3.6-12 December 31, 1993



INSERT TO 3.6.2

The Pipe Break Analysis Report snall provide the results of ;;;\\\\
pipe break analyses. These analyses shall be based on criteria
used to postulate cracks and breaks in high- and moderate-energy
piping systems as defined in Section 3.6.2 and shall employ the
analytical methods described in Section 3.6.2 and Appendix 3.6A.

For postulated pipe breaks, the Pipe Break Analysis Report shall
confirm that:

(1) piping stresses in the containment penetration area are
within their allowable stress limits,

(2) pipe whip restraints and jet shield designs are capable
of mitigating pipe break loads, and

3) loads on safety-related systems, structures and
components are within their design load limits. i

The Pipe Break Analysis Report shall also confirm that structures, )/

systems and components required for safe shutdown can withstand the
environmental effects of postulated cracks and breaks.

S "-_.‘,‘."’
i
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Irrespective of the fact that the criteria in Section 3.6.2 may
not require specific breaks, if a structure outside containment
separates a high~energy line from an essential component, that
separating structure is designed to withstand the consequences of
the pipe break in the high-energy line that produces the greatest
effect on the structure. Structures inside containment which are
used to separate high-energy lines from essential components are
designed to withstand the dynamic load effects of postulated pipe
breaks not eliminated by leak-before-~break. In additio
structures inside containment are adeguately

by leak-before-break, (2) the largest through-wall 1
in the high-energy 1line (minimum 10 gpm) whethe
consideration of dynamic effects is eliminated by LBB for that
line, or (3) the largest leak from another leak source, such as
a valve or pump seal.

3.6.2.1.2 Postulated Rupture Descriptions
A. Circumferential Break

A circumferential break is assumed tc result in pipe
severance with full separation of the two severed pipe ends
unless the extent of separation is limited by consideration
of physical means. The break plane area (A,) is assumed
perpendicular to the longitudinal axis of the pipe, and is
assumed to be the cross-sectional flow area of the pipe at
the break location. The break flow area (A,) from each of
the broken pipe segments for a circumferential break, with
full separation of the two broken pipe segments, is equal to
the break plane area (A,). The break flow area, discharge
coefficient and discharge correlation are substantiated
analytically or experimentally.

B. Longitudinal Break

A longitudinal break is assumed to result in a split of the
pipe wall along the pipe longitudinal axis, but without
severance. The break plane area (A,) is assumed parallel to
the longitudinal axis of the pipe and equal to the
cross-sectional flow area of the pipe at the break location.
The break flow area (A,) is equal to the break plane area
(A,) . The break is assumed to be circular in shape or
eliiptical (2D x D/2) with its long axis parallel to the
axis. The discharge coefficient and any other values used
for the area or shape associated with a longitudinal break
are substantiated analytically or experimentally.

o Leakage Crack

A leakage crack is assumed to be a crack through the pipe
wall where the size of the crack and corresponding flow rate
are determined by analysis and a leak detection system, as
described in Section 3.6.3.

Amendment U

3.6~13 December 31, 1993
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For hand calculation the break mass flow rate is obtained from a
critical flow correlation which predicts an upper bound flow rate
for the rupture geometry and fluid state under consideration.
Examples are the Moody correlation (two-phase and saturated steam
conditions), the Homogeneous Equilibrium Model (single phase
steam), and the Henry-Fauske correlation (subcooled liquid).
Blowdown flow rate is obtained from the following equation per
ANSI/ANS-56.10:

W = CpAG. where: W mass flow rate

C, = discharge coefficient
A = break area
Ge = critical mass flux

The break fluid enthalpy is set equal to the stagnation enthalpy
of the fluid in the ruptured pipe. A flow discharge coefficient
of 1.0 is used unless a lower value is justified as required by
ANSI/ANS~56.10.

For complex systems and where less conservative release rates are
needed, computer analysis is employed. Initial conditions (e.qg.,
fluid pressure, fluid temperature) are chosen within normal
operating limits such that the set which will result in the
largest release rates are used. A system model of appropriate
complexity is generated and computer programs of the RELAP4 type
are used. To calculate the pipe break response, the fluid system
is divided into discrete volumes (control volumes or nodes) which
are connected to other volumes by a junction. The equations of
conservation of mass and energy are solved in the nodes, and the
one-dimensional momentum equation is solved in the flow paths.
A time history of system conditions is output by the code.
CEFLASH-4A (Section 3’9'1'225125”' RELAP4 /MODS, and RELAPS/MOD3
(Reference 15) are computer codes applicable to the generation of
mass and energy releases. Also, SGNIII (Section 6.2.1.4.4) may
be used in the case_gf/main steam line breaks.

3:8:.2.5.3 ég* Compartment Pressurization Analysis and
\*“_  Environmental Pressure and Temperature Analysis

Compartment pressurization analysis is performed to determine
pressure loadings on building structures. Environmental pressure
and temperature response analysis defines pressure and
temperature conditions for gqualification of mechanical and
electrical equipment.

Computer codes are generally used in some phase of this analysis.
Typically the model includes a network cof volumes and junctions.
volumes represent rooms, corridors, pipe chases, and other
portions of buildings outside Containment. When appropriate,
volumes also are used-to simulate the HVAC system and outside
atmosphere. Junctions represent flow paths between the volunes.
Multinode analysis may be required within a compartment. The
computer codes addressed below provide acceptable results for

Anendment R
3.6-30 July 30, 1993
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both compartment pressurization and environmental pressure and

temperature analyses, with appropriate assumptions and models
char.yed to obtain conservative results.

The DDIFF-1 computer code (Reference 19) is used to predict
subcompartment conditions following incident initiation during
which the maximum pressure differentials on structures or
components would occur. The transient calculations include
determination of mass flow rates, mass and energy inventories,
absolute and differential pressures, and temperatures in the
subcompartment system. The subcompartment system is a control
volume-flow path spatial network created based upon the geometry
of the plant regions being analyzed.

RELAP4/MODS, RELAPS5/MOD3, and COMPARE may be used for these
analyses. Another computer code which may be applied here is the
multicompartment containment system analysis code CONTEMPT4 /MOD4
(Reference 17). It is used to predict the long~-term thermal-
hydraulic behavior of a series of standard compartments. The
code calculates the time variation of compartment thermodynamic
properties, temperature distributions in heat conducting
structures, mass and energy inventories in compartments, and mass
and energy transfer due to intercompartment junction f{low by
solving the mass and energy balance eguations.

The GOTHIC computer code (Reference 18) is a state-of-the-art
program for modeling multiphase flow. It solves the conservation
eguations for mass, momentum and energy for multicomponent, two-
phase flow. The code contain a flexible noding scheme that
allows lumped parameter, one~, two, or three~dimensional analysis
or any combination of these to be conducted. Conservation
equations are solved for three fields: (1) steam-gas mixture (2)
continuous liquid, and (3) liquid droplet. It calculates the
relative velocities between these fields, including the effects
of two-phase slip on pressure drop and heat transfer between
phases and between surfaces and the fluid.

3.6.3 LEAK~BEFORE~BREAX EVALUATION PROCEDURE

This section describes Leak-Before-Break (LBB) analysis for all
applicable piping. LBB analysis is used to eliminateyx from the
structural design bases the dynamic effects of double-ended
guillotine breaks and equivalent longitudinal breaks for an
applicable piping systen.

LBB is demonstrated for the following System 80+ piping systems:

1. Main Cooclant Loop (MCL) piping, hot and cold legs
- Surge Line (SL)

3. Direct Vessel Injection (DVI) Line (main run inside
containment)

4. Shutdown Cooling Line (SC) (main run inside containment)
5. Main Steam Line (MSL) (main run inside containment)

Anendment R
3.6~31 July 30, 1993
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2.0 PIPE RUPTURE EVALUATION
2.1 GENERAL APPROACH :
IS5

The approach used for evaluating the effects of pipe rupture awe
based on Reference 4.9. The specific method employed for pipe
whip evaluation is generally determined by the nature of the
problem and the size and pressure of the line being restrained:

. Energy balance analysis is the simplest form of analysis.
Its use is confined to conceptual design and to the
evaluation of restraints for small or relatively low
pressure lines, especially the qualification of standard
small line restraints.

. Simplified dynamic analyses are used to evaluate restraints
for small and moderate size 1lines and to evaluate
situations, such as concrete barrier impact, which are
evaluated primarily by empirical relationships and which do
not lend themselves to more detailed analysis.

. Detailed dynamic analyses are performed for all large line
restraints and for the evaluation of containment penetration
areas in any size line.

Energy balance analysis equates the work done by the blowdown
thrust force to the energy absorbed in the restraint. This
permits a designer to readily size the energy absorbing component
and this approach is often used for initial restraint sizing.
The work done is based on a quasi-steady-state fluid force times
the distance traveled, including the deflection of the restraint.
Energy absorbed by the pipe, as at a plastic hinge, is
conservatively ignored. The steady-state fluid forcing function
is derived in accordance with Section III.2.c(4) of Reference
4.2. 1If the approach is used for final design, typically for
small lines, the approach follows the requirements of Reference
4.2 and includes an awmplification factor of 1.1 on the fluid
forcing function to account for a possible maximum reaction
beyond the first quarter cycle of response.

2.3

Simplified dynamic analysis models involve closed-~form solutions

| for the pipe whip event, as detailed in Reference 4.9. Two forms
of analysis are used, both being enhancements of the energy
balance approac . in which the time domain is explicitly
considered. As in energy balance analysis, an amplification
factor of 1.1 is applied to the fluid forcing function.

Amendment U
3.6A~4 December 31, 1993
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simulate the dynamic characteristics of the models used in
that analysis.

The mathematical model provides a three~-dimensional
representation of the dynamic response of the coupled components
to seismic excitations in both the horizontal and vertical
directions. The mass is distributed at the selected mass points
and corresponding translational degrees of freedom are retained
to include rotary inertial effects of the components. The total
mass of the entire coupled system is dynamically active in each
of the three coordinate directions.

Surge Line

A lumped parameter, multimass mathematical model is employed in
the analysis of the surge line. A representative model is shown
schematically in Figure 3.7-25. The surge line is modeled as a
three-dimensional piping run with end points anchored at the
attachments to the pressurizer and the reactor vessel outlet
piping. All supports defined for the surge line assembly are
included in the mathematical model. The total mass of the surge
line is dynamically active in each of the three coordinate
directions. The surge line is analyzed as uncoupled from the
reactor c¢oolant system, using the motions of the hot legq,
pressurizer and supports as input.

3.7:2.1.2.3 Analysis

Modeling and analysis of the coupled components of t reactor
coolant system and the pressurizer are performed using ANSYS. A
description of ANSYS is given in Section 3.9.1.2.1.)" Modeling
and analysis of the surge line is pertformed using the SUPERPFIPE
code, a description of which is given in Section 3.9.1.2.1.4.

Time history data for all six possible components of motion are
applied simultaneously to the coupled building model to analyze
the coupled compcnents of the reactor coolant system.

The responses to seismic excitation for the coupled components of
the reactor coolant system are computed using the transient
analysis capability of ANSYS. In the analysis of the coupled
components of the RCS, excitations are input at selected points
in the reactor building. For the coupled components of the RCS,
the relative support displacements are inherently accounted for
during the coupled analysis. The building motions derived from
the soil-structure interaction analysis consist of six time
histories at each location per soil case, three linear and three
rotational. For each soil case all six time history motions are
applied at each selected point of the coupled building model to
analyze the coupled components of the RCS. The calculated
motions for input to subseguent subsystem analyses therefore
include the motions caused by the foundation torsion and rocking.
o

= Amendment O

3.7-10 May 1, 1993
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Where R is the maximum response of a %iven element, Ry is the peak
response of the element due to the Kth mode, and N is the number
of significant nmodes.

If some of the modes are closely spaced the response of the
individual modes is combined using the Ten Percent Method from
Regulatory Guide 1.92. This can be expressed as:

N
y 3 1/2 :

R= ( E + 2% |RR|) it
k=1 K IReRy|

Where R, Ry and N are as previously defined. The second summation
is performed on all i and j modes whose frequencies are closely
spaced to one another. Alternative summation methods given in
Regulatory Guide 1.92, such as the Double Sum Method, are
acceptable substitutes for the method described above.

3.7:.2.7.2 Nuclear Steam Supply System

The SRSS method is the procedure normally used to combine the
modal responses when the modal analysis response spectrum method
of analysis is employed. The procedure, in accordance with
Regulatcry Guide 1.92, is modified in two cases:

A. In the analysis of simple systems wvhere three or less
dynamic degrees of freedom are involved, the modal responses
are combined by the summation of the absolute values method;

B. In the analysis of complex systems where closely spaced
modal frequencies are encountered, the responses of the
closely spaced modes are combined by the summation of the
absolute values method and, in turn, combined with the
responses of the remaining significant modes by the SRSS
method. Modal frequenczes are considered closely spacod
when their difference is less than +10 percent ¢ .

frequency.
Seismic LateqoeyT
3:.7:.2.8
Seismic Categor I Jfgfanf and fangmcn‘t:‘

“netuded—tmr—-the-

Seismic Cateqery T
To ensure that the failure of a non-a‘oer-u-h& structur

under the effect of a seismic event does not impair the integrity
of an adjacent sefesy-medeated structure, the following procedures

are used: Saiswic Cdgoq I { (1545Ten or component

A. Sufficient separation between non

~boty-—setebed, structures
and O“m?m structures, is maintained, or
&/"l‘ ( ﬁ.’l z / “‘";‘ Calaqer :

stem 2ad ¢ rnpimenisy
@ ‘“’J' Amendment N
3.7-16b April 1, 1993
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Qs‘g:#m and compements
Seismic (ateqor 4
B. The non—oo‘o.y—eoicé&d structures®™are analyzed and designed |

to prevent their failure under SSE conditions in a manner
such that the margin of safety of these structures &
eguivalent to that of sadeby-padatad structures.

Séh-;cczﬂ; b 4 jk%ﬂhk(}ﬁVAr.z
- The o.Zasy-oczz;od structure,is dz;igncd to withstand loads

due to collapse of the adjace

should sufficient s separation | ef—ghe-——astrroteres
achieved. Sy

3.7.2.9

To account for the expected variation in structural properties,
dampings and other parameter variations, the peaks of floor
response spectrum curves are broadened by *15% and smoothed in
accordance with Regulatory Guide 1.122.

Soil property related spectrum peaks are further broadened, where
required, to conservatively account for all potential variations
of soil properties within the envelope of site conditions.

3.7.2.10 Use of Coastant Vertical Static Factors

A constant seismic vertical load factor is not used for the
seismic design of Seismic Category I structures, systems,
components and equipment.

The safety~related structures, systems, and components are
analyzed in the vertical direction using the methods described in
Section 3.7.2.1. Based on the vertical seismic analysis, a
vertical static factor is determined to design columns and shear
walls. The vertical floor flexibilities are accounted for in the
response spectra at each individual floor elevation of the
building structures. The floor beams are designed statically for
the acceleration value obtained per Reference 1.

3.7.2.11 Methods Used To Account for Torsional Effects

The mathematical models used in analysis of Seismic Category I
systems, components, and piping systems include sufficient mass
points and corresponding dynamic degrees-of-freedom to provide a
three~dimensional representation of the dynamic characteristics
of the system. The distribution of mass and the selected

Amendment R
3.7-17 July 30, 1993




Insert 3.7.2.8-1

The interfaces between Seismic Category I and non-Seismic Category I
structures, systems and components are designed for the dynamic loads

and displacements produced by both the Seismic Cacegory I and \/’
non-Seismic Category I structures, systems and components.

Ingsert 3.7.2.8-2

The COL applicant shall describe the process for the design of
plant specific and non-Seismic Category I structures, systems and
components to reduce the potential for non-Seismic Category I to
Seismic Category I (II/I) interactions and propose procedures for \/
an evaluation of the as-built plant for II/I interactions.
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where:
n Rl
Bj -
ﬂi | =
¢j -
(ni} -
(M) =

total number of components,
composite modal damping for mode i,

critical modal damping associated with component
i,

mode shape vectoer,

subregion of mass matrix associated with component
i, and

the mass matrix of the systenm.

For direct integration method, viscous damping proportional teo
the mass and stiffness matrix is used; thus

(€] = a[K] + B(M]

where [C] is the damping matrix, (K] is the stiffness matrix and
(M) is the mass matrix. The values of a and § are selected such
that the damping in the range of frequency of interest is
approximately equal to the damping of the structure.

-

"3.7.3

3.7.3.1

BEISMIC BUBSBYSTEM ANALYBIS
Seisnmic Analysis Methods

The seismic analysis of the Seismic Category I structures,

subsystems,

and components other than piping is performed by

either the response spectrum or time history method as described
in Section 3.7.2.1.1 or an equivalent static method described in

Section 3.7.

3.5.

When analyzed using the response spectrum method, four options
are available for the choice of response spectra. These are
described in Appendix 3.9%A, Section 1.4.3.2.1.2. Appendix 3.7D

shows sample spectra for use in the three options not related to
plant specific analysis.

For Seismic Category I piping, each piping system is idealized as
a mathematical model consisting of lumped masses connected by
elastic members. The stiffness matrix for the piping subsystem
is determined using the elastic properties of the pipe. This
includes the effects of torsional, bending, shear, and axial
deformations as well as changes in stiffness due to curved
members. Generally, a response spectrum analysis is performed
using the envelope of all applicable spectra to account for
inertia effects. The effects of rocking and torsion are
implicitly included because the spectra at the support points

Anmendment R
3.7-19 July 30, 1993



INSERT 3.7.2.15

2? Where composite modal damping is used for piping, the input damping

for piping elements is in accordance with Table 3.7-1. That is,
for the safe Shutdown Earthquake, the damping is 2.0 percent of
critical damping for piping of diameter < 12 inches and is 3.0

percent of critical damping for piping of diameter » 12 inches.
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L£E System 803 Response Spectra at Elev. 73.75" of CCW, All Soii Cases, All Motions,
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