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Docket No. 52-002

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

Subject: System 80+" Fire Protection and Revised DSER Responses

Dear Sirs:

Attached to this letter is information requested by the NRC staff on fire
protection and other DSER items. The Attachment I material on fire
protection was discussed at the meeting on March 3,1993, and in subsequent
telephone calls. The material in this attachment was sent directly to Mr.
J. Holmes on March 26, 1993. The marked-up CESSAR-DC revisions will be
printed as part of Amendment 0. It is, therefore, expected that the open
items indicated in Attachment I can be closed.

Attachment 2 provides a revision to open item 6.2.3-3 (SPLB) as a result
of the increased power rating for System 80+. The results did not change
significantly, and the corresponding revision to CESSAR-DC is being printed
in Amendment N.

Attachment 3 provides revised responses for six items being reviewed by
ECGB. The corresponding CESSAR-DC revisions have already been printed or
are currently in the printing process.

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

Very truly yours,

COMBUSTION El1GillEERlllG, INC.

w
C. B. B inkman
Acting Director
Nuclear Systems Licensing

cc: J. Trotter (EPRI) I
T. Wambach (NRC)
P. Lang (DGE)
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(edi5
pSER Open Item 9.5.1.1-1

The applicant must identify any deviations from the National Fire
Protection Association codes and standards and describe measures
taken to ensure equivalent protection.

Proposed Open Item 9.5.1.1-1 Resolution

It is expected that there will be very few Code deviations in the
fire protection design of the System 80+. One expected deviation
is with respect to travel distance and exit arrangement from the
Reactor Building when compared to the requirements of NFPA 101 Life
Safety Code (LSC). The reactor building is unique and does not
really " fit" any of the occupancy categories of the LSC, but a mix
of the requirements for Industrial and Special Occupancies (LSC
Chapters 28 and 30) will be applied. Because of nuclear safety
reasons, exit arrangement cannot meet the strict requirements of
the LSC, however, due to the very limited combustible loading, and
the strict administrative controls and procedures, a level of life
safety equivalent to that required by the LSC will be achieved.

Another known deviation cancerns the containment isolation valves
for the fire protection piping. These nuclear safety related
valves are not available that have been tested and approved or

|( listed by a nationally recognized testing laboratory for fire
protection purposes. Again, the nuclear safety aspects override
the fire protection requirements; however, these valves will meet
or exceed the construction requirements of listed / approved fire
protection valves.

In most plant areas the fire hose system will be used rather than
fire extinguishers for ordinary combustible fires. In high
radiation areas, which have a low quantity of combustible.

materials, fire extinguishers will be located at the entrance,
rather than throughout the area. This is consistent
with ALARA principles.

Other code deviations may be identified during later detailed
design after design certification, and will be addressed in the
Fire Hazards Analysis. It was not the intent that the Fire
Hazards Assessment address these deviations.

As additional code deviations are identified, they will be
submitted to ONRR for review.

Open Item 9.5.1.1-1 1 Rev. B
DRAFT

. 03/19/93
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DSER Ooen Item 9.5.1.2.1-1

The staf f does not accept the concept of radiant heat shield and 20
ft. of separation. Each such deviation inside containment must be
fully justified.

Precosed Open Item 9.5.1.2.1-1 Resolution

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 Item 3.5.1.2.1-1 1 Rev. B
DRAFT 03/25/93
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DSER Open Item 9.5.1.2.1-2

The Applicant must clearly state how the redundant shutdown
trains are separated in the System 80+ design.

Procosed Ocen Item 9.5.1.2.1-2 Resolution

Outside of containment the system 80+ plant configuration
separates the plant redundant safety related divisions on either
side of column line 17. Division 1, consisting of channels A and
C, is located (plan) north of column line 17. Division 2,
consisting of channels B and D is located (plan) south of column
line 17. An exception is the Control Room and the Remote
Shutdown Panel which are physically separated and electrically
isolated. These control stations are essentially redundant to
each other.

The proposed resolution to Open Item 9.5.1.2.1-1 provides the
Fire Protection Safe Shutdown Analysis.

Open Item 9.5.1.2.1-2 1 Rev. B
Draft 3/24/93
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DSER Onen Item 9.5.1.2.2-2

The applicant should provide more information regarding the HVAC
system that is to be used for smoke removal.

Proposed Open Item 9.5.1.2.2-2 Resolution

The amendment J of CESSAR-DC in Section 9.4 states the following:

Ventilation Systems are division-specific so that fire or
smoke in an area containing a safety related division of
equipment cannot migrate through the ventilation ducts to an
area containing the redundant division of safety related
equipment. Fire dampers are installed in fire rated barriers
and have the same fire resistance rating as the barrier.
Exceptions are the Containment Purge Pressure Control Systems
and Annulus Ventilation System which must function following
some plant design basis accidents to prevent release of
radioactivity. Fire dampers are not installed in these
systems because failure or spurious actuation would interfere
with system safety function. Portions of the Nuclear Annex
Control Complex Smoke Control System motor operated smoke
control dampers are installed in lieu of thermally operated,
automatic closing fire dampers. In addition, the five multi-
level stairwells in the nuclear annex have roof-mounted
pressuring fans. The fans are individually energized in
response to a signal in order to provida a safe haven and safe
exit for plant personnel.

In the event of a fire, area fire detectors wi; sound an
alarm in the control room and the surply #m may be
deactivated manually if required. Smoke removal is then
manually initiated from the Control Room or the Remote
Shutdown Room by a smoke exhaust fan, outside makeup air and
associated ductwork and control dampers.

The containment, the Subsphere area, the Fuel Building, the
Nuclear Annex, and the two Diesel Buildings are ventilated,
heated and cooled with 100% outside air systems. The supply
and exhaust f ans are available for smoke control. The Control
Building area has dedicated smoke control fans. The turbine
Building ventilating fans are available for smoke control.

The amendment J of CESS G-DC in Section 9.4.1.1 states the
following:

Continuous pressurization of the control room and the
connecting offices is provided to prevent entry of dust, dirt,

Cpen Item 9.5.1.2.2-2 1 REV. B
DRAFT 3/26/93



smoke, and radioactivity originating outside the pressurized
zones in accordance with the intent of NUREG-0700
requirements. Pressurization is maintained sl,ightly positive
relative to the pressure outdoors and in surrounding areas.

Each outside air intake location is monitored for the presence
of radioactivity, toxic gases , e .g . , chlorine, and products of
combustion. Isolation of the outside air intake occurs
automatically upon indication of high radiation level, high
chlorine concentration or smoke concentration in the intake.

L Should both intakes close, the operator can override the
intake monitors and by inspection of the control room readouts
select the least contaminated intake. This will ensure
pressurization of the control room.

The amendment J of CESSAR-DC in Section 9.4.1.2 states the
following:

The Technical Support Center air-handling system consists of
an air-handling unit, return air and smoke purge fans, and an
emergency filter unit. The TSC is maintained at 1/8" water
gauge positive pressure with respect to surrounding areas
during post-accident conditions. A common supply air header
is shared by the TSC and the control room. Upon detection of
radiation, toxic gas or smoke at the outside air intake, the
dampers on the outside air intake are closed and the air is
recirculated through TSC filter unit. Should both intakes
close, the operator can override the intake monitors and, by
inspection of the control room readouts, select the least
contaminated intake.

The system descriptions for Annulus Ventilation System, Control |
Ccmplex Ventilation System, Fuel Building Ventilation System,
Diesel Building Ventilation System, Subsphere Building Ventilation
System, Containment Cooling Ventilation System and Nuclear Annex
Ventilation System are contained in Sections 6.2.3, 9.4.1, 9.4.2,
9.4.4, 9.4.5, 9.4.6 and 9.4.9 respectively in Junendment J of
CESSAR-DC.

Table 9.4-1 in Junendment J of CESSAR-DC provides the HVAC system
design parameters.

The amendment J of CESSAR-DC in Section 9.5.1.3.3 states the
following:

Ventilation systems are designed to provide smoke control
capabilities which are necessary to preclude the possibility
of redundant safety related equipment from being damaged by

Open Item 9.5.1.2.2-2 2 REV. B
DRAFT 3/26/93
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fire and spread of products of combustion. The ventilation
system for each area is arranged to ventilate products of
combustion without spread to other areas.

The control building ventilation system is provided with
separate outside air intakes for the control room separate
from the remainder of the control complex including the remote
shutdown room. Separate ductwork is utilized for smoke
migration between the two areas.

The Control Complex has a smoke control system which utilizes
dedicated smoke exhaust fans, smoke dampers and 100% outside
air supplied by the Control Complex air-handling units. The
smoke purge fans are sized to exhaust three efm per sq. ft.
The smoke purge system is manually activated by the control
room operator.

In the subsphere, electrical equipment rooms A, B, C and D on
elevation 50+0 are separated by channel with 3 hour fire
resistance barriers. The two channels within a division shale
a common ventilation system, but are separated by fire
dampers. Smoke purge fans are utilized to prevent smoke
migration from one channel to the other in the same division.

Smoke ventilation systems handle smoke purge by isolation of
supply air in the area in which the fire occurred. The normal
exhaust system for the area will purge the smoke providing a
slight negative pressure to the area in relation to
surrounding areas still receiving supply air. The exhaust
filter unit is bypassed in the smoke purge mode. This mode of
operation is manually activated by the control room. The
recirculation cooling units in an area with smoke will need a
maintenance check to see if the prefilter needs replacing and
the cooling coils need to be cleaned after the smoke purge is
completed.

The amendment J of CESSAR-DC in Section 9.5.1.3.5 states the
following:

There are stairs in each quadrant of the Nuclear Annex
enclosed by three-hour fire rated walls. Each stair tower is
pressurized by a dedicated fan mounted at the top of the
tower.

The amendment J of CESSAR-DC in Section 9.5.1.6.2 states the
following:

Fire and smoke control are recognized as important elements of
the overall fire protection program. The ventilation systems

Open Item 9.5.1.2.2-2 3 REV. B
DRAFT 3/26/93
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are designed in accordance with NFPA 90A, " Air Conditioning
and Ventilation Systems" and NFPA 204M, " Smoke Control
Systems."

Ventilation Systems are division-specific so that fire or
smoke in an area containing a safety related division of
equipment cannot migrate through the ventilation ducts to an
area containing the redundant division of safety related
equipment. Fire dampers are installed in fire rated barriers
and have the same fire resistance rating as the barrier.

L Exceptions are the Containment Purge and Pressure Control
Systems and Annulus Ventilation System which must function
following some plant design basis accidents to prevent release
of radioactivity. Fire dampers are not installed in these
systems because failure or spurious actuation would interfere
with system safety function. Portions of the Nuclear Annex
Control Complex Smoke Control System motor operated smoke
control dampers are installed in lieu of thermally operated,
autcmatic closing fire dampers as described below.

The smoke control philosophy is to allow for smoke venting
from any plant area without spreading to adjacent areas, to
maintain plant habitability for operator protection and to

k ensure protection of the public. The containment, subsphere,
fuel pool, nuclear annex and two diesel buildings are each
served by 100% outside air and 100% exhaust ventilation
systems.

Smoke Control and exhaust is accomplished by aligning the
ventilation to supply 100% outside air and to exhaust directly
to the outside. Smoke and gases containing radioactive
materials are routed through a filter train to the unit vent I

if a radioactive signal is received. The control complex has
smoke exhaust fans to remove smoke from specific areas as |
determined by control operators utilizing signals from smoke I
detectors located in exhaust and return air ducts. The i

control operator aligns dampers to exhaust an area where fire |
'cccurs while isolating exhaust and return air in the adjacent

area.

During smoke purge mode of operation, the filter units are
isolated and the smoke is bypassed around the filter units to
the atmosphere. The smoke purge is manually activated by the
control room after the fire is extinguished completely.
Recirculation cooling units in the smoke filled areas will
need a maintenance check to see if the prefilters need
replacing and the cooling coils need to be cleaned after the
smoke purge is completed.

Fresh air intakes are located remote from the ventilation
system exhaust to preclude the possibility of contaminating

Open Item 9.5.1.2.2-2 4 REV. B
DRAFT 3/26/93

.

- - - - - . - - - - . . - . . -ii--.. ..--i



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

the intake air with products of combustion.

Stairwells in the Nuclear Annex are individually pressurized
with roof-mounted fans to preclude smoke infiltration.

The amendment J of CESSAR-DC in Section 9.5.1.7.7 states the
following:

Smoke control features of the HVAC system are tested in
accordance with NFPA 90A, " Installation of Air Conditioning
and Ventilation Systems" and NFPA 204M, " Smoke and Heat
Venting."

A. Acceptance Tests

1. Fire dampers are drop tested under anticipated air flow
conditions to assure proper operation.

2. The ventilation system for each area is aligned for smoke
ventilation (i.e., 100% fresh air intake and 100%
exhaust) to assure damper controls function properly.

3. Smoke dampers in return air ducts are actuated to assure
proper operation.

4

i

|

The following will be added to section 9.5.1.2 (G)
'

The fans dedicated for smoke purge are sized to provide a
minimum of 3 CFM/ square foot of floor area. The ventilation
systems are sized to provide an air flow of 1 CFM/ square foot
of floor area or more depending upon the area served. The
layout of the duckwork is such that it ensures ventilation of
all corners of the area as much as practical.

Open Item 9.5.1.2.2-2 5 REV. B
DFAFT 3/26/93
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DSER Open Item 9.5.1.3.1-1

The applicant must verify the staff's assumptions regarding the
design and installation of fire detection capability.

Proposed Open Item 9.5.1.3.1-1 Resolution
.

The staff's assumptions concerning the capabilities of the fire
alarm and detection system's capabilities are verified in CESSAR-DC
Section 9.5.1.5.6, Amendment J dated April 30, 1992.

The CESSAR-DC will be revised to state that fire detection is
installed in the Nuclear Annex and portions of the Reactor
Building. Specifically fire detection will be installed in the
following areas:
Areas containing major cable concentrations
Safe shutdown major pump rooms
Switchgear
Motor control centers
Battery and inverter areas
Relay rooms
Fuel areas

Fire detectors will also be installed in other areas containing
appreciable in situ or potentially transient combustible materials
such as change room storage areas, contaminated area step off pads
and laundry rooms.

.

Open Item 9.5.1.3.1-1 1 Rev. B.

DRAFT 3\19\93 ,
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DSER Open Item 9.5.1.3.2-1

The applicant does not adequately discuss the fire-protection
water-supply system in the fire hazards analysis.

Proposed Open Item 9.5.1.3.2-1

The CESSAR-DC will be revised to state that the fire protection
water distribution system will be designed to provide the maximum
water demand, both volume and pressure, with the hydraulically
shortest flow path out of service.

Sectional control valves will be provided so that even with a
single impairment, water supply will not be interrupted to both the
primary and the secondary protection system in any single fire
area.

Fire protection features for the Turbine Building, the main power,
unit auxiliary, and reserve transformers will be provided as
necessary to meet the overall fire protection goals and objectives
outlined in Sections 9.5.1.1.1 and 9.5.1.1.2 of CESSAR-DC.
Protection features selected will be consistent with the guidance
contained in NFPA 803, Standard for Fire Protection for Light Water
Nuclear Power Plants. In addition, protection features will be
selected in consideration of property insurer's requirements.

.

Open Item 9.5.1.3.2-1 1 Rev. B
DRAFT 3\19\93 ,
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DSER Open Item 9.5.1.3.3-1

Details concerning pressure reducing orifices, exterior hydrants
and hose houses, and electrical supervision of control and
sectionalizing valves need to be discussed.

Proposed Open Item 9.5.1.3.3-1 Response

CESSAR-DC Section 9.5.1.5.4 states that pressure reducing orifices
will be used where necessary to maintain a maximum pressure of 100
psi at hose outlets for fire fighter safety.

CESSAR-DC Section 9.5.1.5.2 discusses in detail the requirements
for fire hydrants and hose houses and includes the type and
quantities of equipment in the hose houses. A copy of this CESSAR-
DC Section is attached to the Proposed Response to Open Item
9.5.1.3.2-1.

Control and sectionalizing valves in the fire protection water
distribution system shall be electrically supervised or
administratively controlled by locking them in the open position,
consistent with Section C.6.c.(2) of BTP CMEB 9.5-1.

The fire protection water distribution system is dedicated for fire
protection service. Use for other plant processes or washdown.

The CESSAR-DC will be revised accordingly to discuss supervision of
control valves and to prohibit use for non fire protection service.

I
i

4

|

|

:

i

l

Open Item 9.5.1.3.3-1 1 Rev. B
DRAFT 3/19/93
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|DSER Open Item 9.5.1.6-1

Several fire areas designated Category 2 by the applicant have no
automatic fire suppression provided.

Proposed Open Item 9.5.1.6-1 Resolution

The Fire Hazards Assessment (FHA) describes Categories of risk,
which are used to determine the type of fire protection features
provided in sach fire area.
The FRA will be revised to describe Category 2 as those areas for
which BTP CMEB 9.5-1 stipulates sp,ecific fire protection features
including suppression systems, detection systems and fire barriers.
For areas which are classified as Category 2, will be protected in
accordance with the BTP CMEB 9.5-1.

i

,

i

!

.

|

|

|

1

|
I

Open Item 9.5.1.6-1 Rev. B
-

DRAFT 03/19/93
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DSER Open Item 9.5.1.6-2
,

Some category 2 fire areas state that automatic fire suppression is
to be determined.

Proposed Open Item 9.5.1.6-2 Resolution

The Fire Hazards Assessment (FRA) describes Categories of risk,
which are used to determine the type of fire protection features
provided in each fire area.
The FHA will be revised to describe Category 2 as those areas for
which BTP CMEB 9.5-1 stipulates specific fire protection features.
including fire suppression systems. Areas which are classified as
Category 2, will be protected in accordance with the BTP CMEB 9.5-
1. I

.

Open Item 9.5.1.6-2 1 Rev. B
DRAFT 3/19/93
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,

DSER Open Item 9.5.1.6-3

IThe applicant must provide justification for using an engineering
analysis vice laboratory testing for qualifying structural members,
doors, dampers, and penetration seals.

Proposed Open Item 9.5.1.6-3 Resolution

It is expected that the qualification for the structural members
(walls, floors, and ceilings), doors, dampers, and penetration
seals will be verified through laboratory testing. However, in the l

course of detailed design, it may be necessary to utilize
components due to nuclear safety or security reasons, that have not I

been tested for specific fire purposes. For example, the doors
used for containment entry that have tested in accordance with ASTM
E-119 may not be available. In this case, an engineering analysis
would be performed to assure that the entire door assembly meets or
exceeds the same construction criteria required of doors that have !

been tested to ASTM E-119 Standards. The analysis will be I
'

conservative and will assure that the appropriate level of fire
protection is afforded the component.

If a deviation analysis is required for any component, it will be |

documented in the Fire Hazards Analysis during detailed design and 1

Isubmitted to ONRR for review.

-

.

Open Item 9.5.1.6-3 1 Rev B.
DRAFT 3/19/93
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DSER Open Item 9.5.1.6-4

Some category 2 fire areas state that an engineering analysis will
be provided to verify automatic fire suppression is not needed.

Proposed Open Iten 9.5.1.6-4 Resolution

Engineering analysis will not be used to determine provision of
fire protection features for regulatory compliance.
The Fire Hazards Assessment (FHA) describes Categories of risk,
which are used to determine the type of fire protection features
provided in each fire area.
The FHA will be revised to describe Category 2 as those areas for
which BTP CMEB 9.5-1 stipulates specific fire protection features
including suppression systems, detection systems and fire barriers.
For areas which are classified as Category 2, will be protected in
accordance with the BTP CMEB 9.5-1.

Engineering analysis will only be used to detarmine if it is
benificial to install fire protection, in addition to those
features provided fcr Regulatory compliance, to meet other plant
design objectives such as personnel safety and unit availability.

.

d

Open Item 9.5.1.6-4 1 Rev. B
DRAFT 3/19/93
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CESSAR 88HnCATIIN

9.5 OTHER AUXILIARY SYSTEMS

9.5.1 FIRE PROTECTION SYSTEM

9.5.1.1 Design Basis
I

The design basis of the System 80+ Standard Design fire
protection system employs defense-in-depth systems approach in
combination with an integrated program including operational
surveillance, testing, maintenance, administrative controls, and
Quality Assurance to provide a fire safe plant consistent with
imREG-0800, Section 9.5.1, " Standard Review Plan", and SECY-90-16 '

" Evolutionary Light Water Reactor (LWR) Certification Issues and J

Their Relationship to Current Regulatory Requirements."

9.5.1.1.1 Goals

A. Prevent release of radioactive contamination in excess of
10 CFR Part 100 limits.

B. Prevent loss of ability to achieve safe shutdown following
fire.

| C. Prevent fire from threatening more than any one mimm .;;1
| 4.. -1 :r - ~-% n 4 m L division of equipment or components
' required to achieve cold shutdown.

| D. Prevent fire from damaging more than any one ,1m h ai
! .ehers.;l J,erwees division of safety related structures,

equipment, or components.
I

E. Mitigate the potential of personnel injury due to fire. I

F. Preserve unit availability by limiting potential fire damage
to an acceptable level.

G. Protect capital investment in the facility.

9.5.1.1.2 Objectives

A. Station derign and layout to prevent the possibility of fire
affecting redundant -, u . m l- divisions of equipmentm._

I required for cold shutdown. Safe shutdown as defined in the
Standard Review Plan pertains to cold shutdown as part of
the System 80+ design philosophy. This includes potential
interaction with other plant systems and to prevent a fire
induced LOCA.

|
iB. Plant layout to assure adequate access and egress routes for l

personnel protection.

_

Amendment J
9.5-1 April 30, 1992

|-



. _ ._ _ _ . .

CESSARnancum

i

.

C. Outside Containment and the Annulus: Provision of|I ,

three-hour fire rated barriers between redundant divisions I
of safety-related equipment. Exceptions are control room '

and the remote shutdown panel room which are physically ;

separated and electrically isolated from each other as i
described herein. '

ISafe cold shutdown can be achieved following fire in any
area assuming all equipment in the fire area (or inside
containment; at the specific location) is rendered
inoperable and that reentry into the fire area for repairs
and operator actions is not possible.

WMET # I1

%cside Containment and Annulus: Separation of redundant
.

di ions by quadrant to provide sufficient spatial
separ- 'on, as proven by engineering analysis in the
annulus at containment penetrations. Another option for
separation through use of mineral insulated jacketed
cables which qu 'fy as either a three hour rated barrier or
a radiant heat shi If it qualifies as a radiant heat.

shield, engineering a ysis will verify that the heat
shield coupled with min m 20 ft. separation between
redundant divisions with no i rvening combustibles, and/or
augmented with sprinklers and au -atic fire detectors, will

Jwithstand any credible fire occur. ce. Where redundant
divisions of equipment normally use to achieve cold
shutdown, by necessity, converge, an eng ering analysis
will be conducted (when sufficient desig detail is
available) to assure that cold shutdown can be chieved

, utilizing equipment which would not be affected by e at
| the specific location. The engineering analysis wil e

maintained as part of the System 80+ design basis.!

|
D. Fire detection and alarm systems to provide prompt detection |

and notification of fire.

E. Fixed automatic sprinkler systems to assure prompt fire,

! suppression consistent with design objectives. I

F. Manual fire fighting equipment for early fire suppression
and for structural,f_ ire _ fighting.

systems to J. D~,_ smoke migration beyond the area of |K(WG. HVAC
fire origin.

H. A fire prevention program including housekeeping control of
7combustible materials, control of potential ignition

sources, and a program of management inspections, audits and
reviews.

^

Amendment K
9.5-2 October 30, 1992
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CESSAR EMncmou

.

.

I. A fire response program consisting of well trained and
equipped plant personnel prepared at all times to assume
fire fighting responsibilities.

J. Operations and maintenance programs for surveillance,
testing and maintenance of fire protection systems and I

features.

K. A Quality Assurance program to assure design methods and
features are properly implemented. The Quality Assurance
program also verifies that operations, maintenance, and
surveillance programs are properly implemented.

L. Sufficient fire area compartmentation to preclude the
presence of Category 1 risks. A Category 1 risk is defined
in the Fire Hazards ssessment as an area where equipment or
component damage and electrical faulting are unacceptable.
An example would be a location where redundant equipment and
components required for safe shutdown are susceptible to
damage by a single fire. g

M. A fire protection program that co= plies with NUREG 0800
Standard Review Plan and CMEB 9.5-1, Rev. 2, July 1981:
" Guidelines for Fire Protection of Nuclear Power Plants" and
SECY Letter 90-16, " Evolutionary Light Water Reactor (LWR)
Certification Issues and Their Relationships to Current |
Regulatory Requirements." Specific deviations and technical
justification are included in the fire hazards analysis. ;

The Design Basis Goals and Objectives as stated above will;

mitigate the potential of fire, provide for prompt detection
should fire occur, provide automatic suppression and/or manual
fire suppression capabilities as determined by the Fire Hazards

7Analysis, provide fire resistant barriers to mitigate fire
propagation, protect redundant safety related trains of equipment'

from damage due to a common fire exposure, and preclude the
potential release of radioactivity to the environment.

9.5.1.2 General Design Guidelines

A. Outside containment redundant divisions of safety related
electrical equipment are separated from each other by J

three-hour fire rated fire barriers. Exceptions are control
room and remote shutdown panel room which are physically

Iseparated, electrically isolated and provide redundant
shutdown capability. I. .L . .J _1 ansfer switches which
transfer control from the Control Room to the Remote K
Shutdown Panel, are - f n; ;;;L _L-

r:tcd L _ i^ m h psr.;clf o c.dd , ,4 g, e,,g 473 [ .c e o,,$ ,
my um m m ,muc
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B. paratYon redundant divisions by quadrant provide
s icient spatial separation in the annulus and at'

con 'nment penetrations as proven by engineering analysis.
Anothe option for separation is through use of mineral
insulate acketed cables which qualify as either a three
hour rate arrier or a radiant heat shield. If it
qualifies as radiant heat shield, engineering analysis
will verify that heat shield coupled with minimum 20 ft.u

separation between r. ndant divisions with no intervening J
combustibles, and/or au ted with sprinklers r.nd automatic

,

fire detectors, will withsta any credible fire occurrence.
Where redundant divisions of ipmrant normally used to
achieve cold shutdown, by ne sity, converge, an
engineering analysis will be condac (when sufficient
design detail is available) to assure that d shutdown can
be achieved utilizing equipment which would no be affected
by fire at the specific location. The engineering lysis |will be maintained as part of the System 80+ design basi |

)C. A fire protection water supply is installed, with redundancy
,

and reliability to meet provisions of BTP CMEB 9.5-1. |

D. Fixed automatic suppression systems are installed,
engineered for the specific hazard to be protected in i

accordance with the design objectives as determined by the I
Fire Hazards Analysis.

E. Portable fire extinguishers, fire hydrants, fire hose
stations and supporting equipment are provided to facilitate
manual fire fighting.

F. Ventilation systems are installed, including provisions for
controlling spread of fire and smoke beyond the area of
origin. HVAC systems are division specific; therefore,
there are no dampers in barriers which separate redundant

;

divisions of safety-related equipment. The exception to
{this is that there is a single opening in the divisional
!fire wall that separates the redundant air handling units. K '

An air intake duct which supplies make-up air to the
redundant Control Room Systems passes through this opening.
This arrangement enables make-up air to be drawn from either
side of the facility and is necessary for nuclear safety
reasons. This opening is protected with a combination fire
and smoke damper. Smoke control capability is provided as
part of HVAC system design to mitigate smoke spread beyond
the area of origin.

l
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v
G. Smoke contrn1 ripshi'4_tr is provided as part of HVAC system

design mitigate ~~iiimoKb mi tion beyond the area oforig . pggggp g
H. Mult lexed instrumen control signals by fiberoptic

cable e o minimize the quantity of combustible
exposed cable insulation in the plant.

'

I. Where fixed fire suppression systems are installed, !

t

provisions for control and drainage of water are included.
1

J. Systems and equipment are designed to mitigate the potential
for fire due to equipment failure during the design basis

!seismic event. An example is the reactor coolant pump motoroil collection and drain system.
K. Fire protection (suppression and detection) equipment isdesigned to mitigate possible interaction with safety I

related equipment during the design basis seismic event.
Interaction includes the potential for water spray or flood
due to pipe failure,

,

Fire hose standpipe system and a water supply in the NuclearL.

Annex are designed to withstand a design basis earthquake.,

L V Provide a water supply (250 gpm) to at least one hose'

station for at least 2 hours.
M. Respond to specific requirements of BTP CMEB 9.5-2, Rev. 1, |July 1981.
&

| r . . ; _ "" n _, M _ ^ ""E_ _ . -- . -'"m
;

[importantFire areas, rooms, zones and other areas containing equipmendI

to safety are identified in fire barrier drawings to
iestablish the scope of the Fire Hazards Analysis and to assure
)compliance with Regulatory Guidance (see Figures 9.S.1-2 toQ 5.1-9.

h;. 2.a.. 2 1'7'= _

A. Elevation 50+0 (Fi .1-2)
%

1. Nuclear

a. Vital Inst ntation and 1pment Rooms
,

I
g Division Channels _AE

,

| B&D. ~
vision II, Channah

-,
s

),

I'3 Y a $ Y u h ) j ;gw
'm
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|

|

| Insert A:

i The following will be added to section 9.5.1.2 (G)
,

The fans dedicated for smoke purge are sized to provide a-

j minimum of 3 CFM/ square foot of floor area. The ventilation
' systems are sized to provide an air flow of 1 CFM/ square foot i

of floor area or rore depending upon the area served. The
layout of the duckwork is such that it ensures ventilation of
all corners of the area as much as practical.

!
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|9.5.1.3 FIRE PROTECTION SAFE SHUTDOWN ANALYSIS
.

4

r

i i

i 9.5.1.3.1 ASSUMPTIONS |
i

The Fire Protection Safe Shutdown Analysis includes the.

effects of one worst case spurious actuation.-

,

I Fire is postulated with or without loss of offsite power i.

(which ever is the most severe challenge to the ability to {
achieve safe shutdown). '

.

'

Inside containment, cables for safe shutdown valve motor4 .

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.
i

!
E|

; 9.5.1.3.2 FIRE PROTECTION SAFE SHUTDOWN DESIGN BASIS GOALS |

1

Achieve and maintain subcritical reactivity conditions in the f.

primary system. |

!

Maintain reactor coolant inventory. i.

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.

9.5.1.3.3 FIRE PROTECTION SAFE SHUTDOWN DESIGN BASIS OBJECTIVES
4

The following Design Basis Objectives are met in order to assure
the 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 isolation and RCS sample line

j isolation).
1

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 coolant make up is available to maintain.



. .

reactor coolant in the pressuri=er within prescribed limits.
i

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 negative reactivity, reactor coolant
pressurizer level and decay heat removal.

Maintain support functions (process cooling, lubrication,.

etc.) for equipment required for safe shutdown.

9.5.1.3.4 SYSTEMS REQUIRED FOR SAFE SHUTDOWN

The RCS provides reactivity control by control element.

assembly (CEA) insertion and also removes decay heat from the |
core through natural circulation. |

i

Emergency Feedwater System (EFW) provides secondary side decay i
.

heat removal capability. '

Atmospheric Dump Valves provides secondary side pressure.

control capability.

Shutdown Cooling System (SCS) provides residual heat removal.

functicn for cooldown from hot shutdown to cold shutdown
conditions.

Safety Injection System (SIS) provides makeup capability for.

inventory control and boron addition for reactivity control.

Safety Depressurization System (SDS) provides primary system.

pressure control capability.

Essential Chilled Wdter 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 Injection System, Essential Chillers,
Emergency Diesel Generator Coolers, etc. , as well as other non
safe shutdown functions.

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, Subsphere and Diesel.

Generator Building Ventilation Systems provide ambient
temperature control within parameters required to assure
components function as intended to achieve safe shutdown
conditions.

l
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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.

The onsite Emergency Diesel Generators provide power for 1E.

busses for equipment power, control and instrumentation
required to achieve safe shutdown conditions. i

,

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.

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

Panel to assure safe shutdown can be achieved. !

,

9.5.1.3.5 SYSTEMS WHICH REQUIRE ISOLATION

SCS pressure isolation valves until RCS is cooled and |
.

depressurized to SCS entry conditions. |

SDS to prevent uncontrolled blowdown of the RCS.-

|

CVCS letdown to prevent uncontrolled letdown of the RCS. |.

1

RCS sample lines to prevent uncontrolled letdown of the RCS.-

Main Steam System to prevent uncontrolled blowdown of the.

steam generators.

Atmospheric Dtunp Valves to prevent uncontrolled blowdown of.

the steam generators.

Main Feedwater System to prevent uncontrolled blowdown of the.

steam generators and steam generator over fill.

Steam Generator Blowdown System and steam generator sample.

lines to prevent uncontrolled blowdown of the steam
generators.

EFW to prevent steam generator over fill..

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
.
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a study be conducted to assure that redundant safe shutdown systems
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 containment 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 exception is the Control Room and the Remote Shutdown Panel
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 Room to the
Remcte Shutdown Panel, 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 CONTAIN11ENT
i

As discussed in section 9.5.1.3.7, " Associated Circuits", redundant
safe shutdown divisions are separated by column line 17. Each fire I

area is enclosed in three hour fire rated barriers. Three hour
!fire rated barrier walls are located along Column Line 17,

except at elevations 115+6 and 13 0+ 6 where the Control Room is
located. The exception to complete divisional separation is the
Control Room and the Remote Shutdown Panel room which have
redundant control function capability. They are physically |

separated and electrically isolated from each other. CESSAR-DC
Figure 9.5.1 depicts the separation of redundant electrical |;

divisions outside of containment. i

|

Thus a fire in any fire area outside of containment will not '

affect redundant safe shutdown systems, equipment, or components. j

1

9.5.1.3.8 SAFE SHUTDOWN FOLLOWING 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.

.
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1

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 analy::ed 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 f
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 oil collection system which
drains to a seismically designed oil collection tank. If oil were

j 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 locaticn.

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

9.5.1.3.9 PROTECTION OF REDUNDA.NT FUNCTIONS

1. OBJECTIVE: Maintain primary system pressure boundary integrity
(i.e., reactor coolant pump seal integrity, CVCS letdown
isolation , SCS isolation, SDS isolation and RCS sample line
isolation).

ANALYSIS:

f A. RCP seal integrity is maintained by either seal injection
i from the CVCS 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
CESSAR-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 CCNS 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 CCUS 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
i unaf fected 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. Each of the CCWS supply and return
lines to the RCPs has two isolation valves, (For division
1, the isolation valve located inside containment has

.

-
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| 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 isolation valve located

! o itside of containment has control power supplied from
channel B.). There is an isolation valve in the seal

|
injection line located outside of containment. This

| valve has centrol power supplied from Channel C. Thus a
fire outside containment cannot simultaneously isolate
both seal cooling means.

Inside containment isolation and control valves on the
CVCS seal injection, RCP controlled 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. Seal injection isolation valves on each |
side of the high pressure seal coolers are normally open !

!

! with power removed from the valve operator. The CCW
supply and return line isolation valves to each RCP are i

also normally open with power removed from the valve. !

The seal injection flow control and controlled sesi
bleedoff line valves are located near each associated RCP !
inside the Reactor Building crane wall. These valves are !

powered from the permanent non-safe.ty electrical power ;

busses. The containment isolation valves for the RCP i

seal cooler CCWS supply and return lines and the RCP !

controlled seal bleedoff line are powered from Class lE :

busses. These valves are located close to the !
containment vessel and outside of the Reactor Building ;

i crane wall. Therefore, the containment isolation valves
! associated with the CCWS supply and return lines to the
! RCPs and the primary RCP controlled seal bleedoff line !

'
| will not spuriously close from a fire which causes the

seal injection flow control valves and controlled seal ;
'

bleedoff valves near the RCPs to close and vise versa.
Should both the RCP controlled seal bleedoff and CCWS |

containment isolation valves spuriously close, a relief !

valve located inside containment opens and allows |
continued RCP controlled seal bleedoff to the reactor i
drain tank.

B. The CVCS letdown line is discussed in CESSAR-DC Section j
9.3.4 and is shown in Figure 9.3.4-1. The letdown line I

has two power operated valves in series. Each isolation j
valve is powered from a different division of Class lE j

power and is separated and protected such that a fire ;

inside containment can not prevent both isolation valves i

from closing.

C. Each division of SCS has two PCS pressure isolation
valves in series. _ These pressure isolation valves are
shown in CESSAR-DC Figure 6.3.2-lc and are discussed in

.
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Section 5.4.7. Each valve has power supplied from a
dif"erent Class lE channel. In addition, the power is
removed from one of the valves in series. This prevents
spurious opening of both valves from a fire inside,

containment.

D. Each division of SDS from the pressuri=er to the In
Containment Refueling Water Storage Tank (IRWST) has two
power operated valves in series. Each valve has power
supplied from a different Class lE channel. In addition,
power is removed from one of the valves in series. Each
of the redundant valves are located above the pressurizer

; where there is no potential fire exposure. Each division
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. Each valve
has pcwer supplied from a different Class lE channel.
The valves and cables are adequately separated and
protected to prevent spurious opening of any two valves
in series from a fire inside of containment. The SDS is
discussed in CESSAR-DC Section 6.7 and is shown in Figure
5.1.2-3.

i

E. Primary sampling lines have a flow reducing orifice which
restricts the ficw 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 division 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

fFigure 6.2.4-1.

2. 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 Figure
6.3.2-1. The SIS pumps and power operated valves are located ;

outside containment. There are no power operated valves i

inside containment. Thus a fire inside containment will not |

affect the ability to maintain reactivity control. Each
division of SIS outside of containment is separated by a three
hour fire rated barrier.

3. OBJECTIVE: Assure reactor coolant make up is available to
maintain reactor coolant in the pressurizer within prescribed

.

<
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limits.
'

ANALYSIS: The Safety Injection System (SIS) is used for make
j up to the RCS. See item 2, " reactivity control", above for
~ description and protection.

4. OBJECTIVE: Maintain reactor coolant decay heat removal
function and cool down the RCS to cold shutdown conditions.

ANALYSIS:
P

A. Emergency Feedwater System (EFWS) provides decay heat
removal from hot standby to hot shutdown conditions by
supplying feedwater to each steam generator. The EFNS 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. Each pump discharge
line has two motor operated valves in series. The motore

driven and steam driven EFW pump of each division feed
into 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 EFW train is
separated by a three hour fire rated barrier. In order
to prevent steam generator over fill, the motor operated
control valve at the discharge of each pump has power
supplied from a different Class lE channel compared to
the associated pump controls. The valve and pump along
with associated cables are located and routed through i

different fire areas to prevent losing both pump and i

valve control due to spurious signals.

B. Steam Generator pressure control is maintained by the
atmospheric dump valves which are part of the Main Steam
Supply System. These valves are discussed in CESSAR-DC
Section 10.3 and are shown on Figure 10.3.2-1. Each of

i
the four main steam lines has an atmospheric dump valve I
(ADV) and its associated block valve located upstream of j
the main steam isolation valves. These valves are i

located outside containment in the main steam valve l

houses (MSVH). Thus a fire inside containment cannot
af fect 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 required'

for decay heat removal and cooldown. Each ADV in a
division has power supplied from a different Class 1E
channel in its respective division. Therefore, 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 division will be

.



availabla to control pressure in the steam generator
performing the cooldown function.

C. In order to prevent uncontrolled blowdown of the steam
generator and steam generator overfeed, the main steam,
main feedwater, and steam generator blowdown systems and
the steam generator sample lines require isolation.

The Main Steam System is discussed in CESSAR-DC Section
10.3 and is shown in Figure 10.3.2-1. Each steam
generator has two main steam lines. Each main steam line
has a main steam isolation valve. Each main steam
isolation valve has redundant solenoids powered from t

different Class lE channels. In addition, these valves
fail closed on loss-of-power. The main steam isolation
valves are located outside of containment in their f

associated main steam valve house. Thus, a fire inside
containment does not affect the operation of these
valves.

The Main Feedwater System is discussed in CESSAR-DC
Section 10.4.7 and is shown in Figure 10.4.7-1. Each
steam generator has a economizer feedwater line and a ,

downcomer feedwater line. Uncontrolled blowdown of a i

steam 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. Each .

feedwater isolation valve in series has power supplied ;

from a different Class lE channel. In addition, these j

valves fail closed on loss of power. The feed water
isolation valves are located outside of containment in
their associated main steam valve house. Thus, a fire
inside containment does not affect the operation of these ;

valves.

The Steam Generator Blowdown System and the Process
Sample System are discussed 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

i isolated by their associated containment isolation
'

valves. Each containment penetration has a containment
isolation valve located inside containment and a
containment isolation valve located outside of
containment. Each valve associated with a containment
penetration is powered from a different division of Class
lE power. Thus, a fire inside containment can only
affect the operation of one valve.

D. The Shutdown Cooling System (SCS) provides decay heat
removal 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

.
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from hot shutdown to cold shutdown conditions. The SCS9

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 SCS 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 isolation 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 the crane wall on i

either side of containment such that they are over 100 i

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.

In addition, one of the valves in series in each flow -

path is normally deenergized during power operation to
prevent potential spurious actuations from opening both
valves in a division prior to reaching SCS entry
conditions.

E. The Component Cooling Water System (CCNS) and the Station
Service Water System (SSWS) transfer decay heat from the i

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 respectively and are shown in
Figures 9.2.2-1 and 9.2.1-1 respectively. Each 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 CCNS cooling to-

the RCP seals which has valves located inside
containment. See item 1A above for analysis of this
item.

5. OBJECTIVE: Provide depressurization of the RCS to allow
Shutdown Cooling System to be placed in service to obtain cold

,

shutdown conditions.

ANALYSIS: RCS depressurization is accomplished utilizing the
Safety Depressurization System (SDS) . 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 is powered from a different Class lE division. Each
division of SDS from the pressurizer to the reactor drain tank
has two power operated valves in series. Each valve has power

.
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supplied from a different Class lE channel. One of the
redundant lines is routed inside the pressurizer cavity, the
other is routed outside of the pressuriser cavity. The valves
and cables are adequately separated and protected (i.e. one
division is inside the pressurizer cavity and one division is
outside of the pressurizer cavity) to ensure one division of
SDS is available for RCS depressuri=ation in the event of a
fire inside of containment.

6. OBJECTIVE: Provide direct reading of process variables
necessary to perform and control negative reactivity, reactor
coolant pressurizer level and decay heat removal.

ANALYSIS: Instrumentation (Incore instrumentation, T-Hot, T-
Cold, S\G Pressure, S\G Level, 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 inside the primary system and are not susceptible
to fire damage.

B. Pressurizer Pressure and Level instruments are located at
the pressuri=er. There are four channels of pressurizer
pressure and level instrumentation. Each channel is
located in a different quadrant around the pressurizer.

C. S\G Pressure and Level instruments: Fire at either steam
generator may damage instruments 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 pressure and level instrumentation and each
channel is located in a different quadrant around the
steam generator.

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

ANALYSIS:

A. Component Cooling Water System (CCWS) and Station Service
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.

C. Ambient cooling:

The Essential Chilled Water System (ECWS) provides.

cooling water to area room coolers located outside

.
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; 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
Figures 9.2.9-1, 9.4-2, 9.4-5, and 9.4-8
respectively. Each 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 Ventilation System.

maintains the ambient conditions within the diesel3

generator rooms to ensure operation of the diesel1

; generators and controls. This system is discussed
i in CESSAR-DC Section 9.4.4 and is shown in Figure
j 9.4-7. This system is located outside of

'

1 containment and each division is separated by a
three hour fire rated barrier.

Equipment located inside containme'nt is qualified*

for high post accident temperatures. Therefore,
'

? containment cooling is not required to ensure
!) operation of safe shutdown equipment following a

; fire. !

~

8. OBJECTIVE: Remove decay heat from the spent fuel pool.
1

ANALYSIS: Decay heat is removed from the spent fuel pool by
! the Pool Cooling and Purification System. The Pool Cooling

and Purification System is discussed in CESSAR-DC Section '

;

9.1.3 and is shown in Figure 9.1-3. All components associated ''

with the spent fuel pool cooling function are located outside
of containment and each division is separated by a three hour
fire rated barrier.

9. OBJECTIVE: Provide an assured source of on-site electrical
,

power to equipment and components required for safe shutdown.4

ANALYSIS: The assured source of electrical power is either of
j the emergency Diesel Generators for equipment and components

powered from the Class lE busses. The electrical distribution
system is discussed in CESSAR-DC Section 8.3 and is shown in
Figures 8.3.1-1 and 8. 3.1-2. The emergency Diesel Generators
and associated Class lE busses are located outside containment
and each division is separated by a three hour fire rated
barrier. The Class lE busses are separated from the non-lE
busses by two isolation breakers in series. The CVCS charging
pumps are powered from the permanent non-safety busses.
Emergency on-site power is supplied to these busses by the
combustion turbine. The permanent non-safety busses are

; located in the turbine building. The Turbine Building is
separated from the Nuclear Annex by a three hour fire rated
barrier. The combustion turbine is located in its own

.

y - -.,-%. - .,ny-- . . , . , -w
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structure which is separated from the Turbine Building and
Nuclear Annex. Cables from the permanent non-safety busses
are separated by the divisional three hour fire rated barrier

; after they enter the Nuclear Annex.

' ,
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Vital Battery Rooms, Division I, Channels A&C; I
.

Division II, Channels B&D.
;

IK
c. nstrument Air Rooms.

I -

d Un signed Equipment Rooms. t

Charg.'g Pump Rooms. |Ke

f. Chemical nd Volume Control Equipment Room,

g. Component oling Water Pumps.

2. Reactor Building S bschere

a. Turbine Driven mergency Feedwater Pump Rooms,
Divisions I and I

I
,

b. Motor Driven Emer ency Feedwater Pump Rooms,
Divisions I and II.

c. HVAC equipment areas (1 cated in each quadrant).
\

NOTE: Fire rated walls a located along azimuths
0* to 180' and 908 270* to provide fire
separation for the four quadrants.

3. Diesel Generator Buildinas
K|

a. Diesel Generator Rooms, Divisi s I and II.
!

B. Elevation 70+0 (Ficure 9.5.1-3)
1. Nuclear Annex

a. Essential Battery Rooms, Division I, Channels A&C;
Division II, Channels B&D. ,

*

| b. Electrical Equipment Rooms, Division Channels,

A&C; Division II, Channels B&D.

|K
c. Remote Shutdown Panel Room. gr

d. Cable chase, Division I, Channels A&C; D' vision
II, Channels B&D.

I

e. Essential Chiller Room, Division I, Channels &C;
Division II, Channels B&D.

Amendment K ^
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f. Emergency Feedwater Tank Rooms, Division I,
Channels A&C; Division II, Channels B&D.

7
2. Reactor Building Subsphere !

Fuel Pool Coolant Pump Rooms, Divisions I and II.1

C. Elevation.91+9 (Fiaure 9.5.1-5) g

Nucleh\ Annex1.

a. 125 C Battery Rooms, Non-Essential N1 and N2 I
Equipme t Rooms

b. Unassigne Equipment Rooms. |
i

c. Diesel Gener or Building Vent 1 & 2 Rooms. E

d. Motor Control nters. !

e. RCP Switchgear.
I

f. Emergency Feedwater nk Rooms.

| 2. Reactor Buildina
l |I

a. Annulus.

b. Reactor Coolant Pumps Motor il Drain Tank.
c. Reactor Drain Tank.

l g
! d. Cable concentrations, Division Channels A&C;| Division II, Channels B&D.

,

l
|Incore thermocouple cable concentra ions.e.

f. Control Rod Drive Cable Concentratic .

\D. Elevation 11E+6 (Ficure 9.5.1-6) |I
|' '

1. Nuclear Annex

a. Control Room.
I K
| b. Document Room.

c. HVAC (storage) Room.

Amendment K
.
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d. Unassigned Equipment Room. I

e Main Steam Valve House, Division I & II. |K

f. Spent Fuel Pool. |I
g. bsphere Exhaust Equipment Room, Division I & II. g

!
h. Co uter Room. '

2. Reactor B 'lding |I
a. Control lement Drive Mechanism (CEDM) |K |

!

b. Steam Gen ators, I and II. I |
i

|c. Reactor Coo nt Pumps A, B, C, D g |
|

E. Elevation 13O+6 (Ficure .S.1-7)

1. Nuclear Annex |I
;

a. Control Room HVAC com, Division I.
K

\
b. Control Room HVAC Room, Division II.

c. New Fuel Storage Area. I

d. Unassigned Equipment Roo..

e. Annulus Exhaust Equipment com, Division I & II.

!
f. Nuclear Annex Vent. Equip. R om, Division I & II. )g

g. Nuclear Annex Exhnist Equip. Rbom, Division II.

F. Elevation 146+0 (Ficure 0.5.1-8)
1. Nuclear Annex |I

IXa. Unassigned Equipment Room, gr

b. Hot Tool Crib Rooms. |K

2. Reactor Buildinc
|Ka. Pressurizer.
I

b. Containment Auxiliary Carbon Filter Units.

.

Amendment K
9.5-8 October 30, 1992
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c. CEDM Cooling Units.

d. Reactor Vessel.

G. Elevati n 170+0 (Ficure 9.5.1-9) {

1. Nucl nnex
I

!

a. Contal ent Purge Equipment Room. !

{
b. Nuclear Ann Exhaust Equipment Room, Division I.

{
c. Fuel Pool Venti 'on Equipment Room, Division I. K

d. Fuel Pool Ventilation t., 'pment Room, Division II.

e. CCW Surge Tanks.
as N' 9.5.1.ame= Fire Rated Barriers __

1.

|

9.5.1.$*l;1
_ Components of Fire Barriers

-

Fire barriers consist of architectural and structural features(walls, floors, and ceilings), assemblies to seal openings in
fire barriers (doors, dampers, and penetration seal assemblies),
and fire rated insulation material, '--'' - ,- -- : u~~*-d'-
''' '4^L Each fire barrier component is tested in accordance

with nationally recognized codes and standards to assure adequatefire resistance rating.Lyggy * ff 3
4.1

I9.5.1. W Architectural and Structural Features,

Walls, floors, and ceiling assemblies designated as fire barriers ,

meet the acceptance criteria of ASTM E119, " Fire Tests of {Building and Construction Materials."
4. 3

9 . 5.1. !>wibemib Door Units

Door units installed in designated fire barriers meet the'

acceptance criteria of ASTM E152, " Fire Tests of Door Assemblies"
and NFPA 80, " Fire Doors and Windows." Door units includecomponents (i.e., door leafs, frames, latches, closures, hinges,
astragal strips, and kick plates).

Door units which are provided to meet multiple design criteria
such as fire, flood, pressure, and security are reviewed andanalyzed to assure they will withstand the potential fireexposure. Where possible, fire barrier doors with security (or
other speciality) hardware are Listed or Approved as a fire rated
door unit with the hardware as part of the door unit.

.

Amendment K
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9. 5. 1. T M!T e Fire Dampers

Ventilation dampers installed in designated fire barriers meet
the acceptance criteria of UL 555, " Fire Dampers" and NFPA 90A,
" Installation of Air Conditioning and Ventilation Systems."

To allow damper inspection and maintenance, access opening in
ductwork is provided adjacent to each fire barrier.

45
9.5.1. m Penetration Seals

Penetration seals in fire barriers for electrical and mechanical
systems meet the acceptance criteria of ASTM E814, " Fire Tests of
Through Penetration Fire Stops." Conduits which penetrate fire
barriers are sealed in accordance with Edison Electric Institute,
" Conduit Fire Protection Research Program," report dated 6/1/87.
Where cable trays and HVAC ducts penetrate fire barriers, hangers
on each side (or top side) of the barrier are designed to
restrain the cable tray and ducts so that failure of hangers and
collapse of cable trays or ducts on either side of the barrier
will not pull the penetration seal assembly out of the opening.

4.4
9. 5.1. m- Fire Insulating Material

I
The design philosophy of the System 80+ is to provide
system / equipment e W division separation to preclude the
need for fire rated insulating material and radiant energy heat
shields. In the course of detailed design and development of the
Fire Hazards Analysis, it may be necessary to use these materials
to assure fire safety in accordance with the Standard Review
Plan.4 If ----~~ "r. 'i__ .- a - ti. 2 -- - ' - - f - l . 11 m. .O-

_ , , , . .m nm e-~.t,c ; H w t ew in a mm_a c;; x,4
~ _ y ., - .,w4rw

y _ __ g. Sin = ;;1----
,,__

_ u- : ,1 4.,.2- _- 7 ; p. . ,1 _7;;; ,,j ,g, ,

_t,,- g. - ,- 2

'

- _; -

-1'rs CS;W W
Electrical components protected by fire insulating material have
ampacity derated based on insulating material property.

" 9, s; s. S p , ge m m s arm G fsArved:
' " -

5/*'' -f. 5.1.ae* Isolation / Containment of Flames, Heat, Smoke, and
S*l Bot Gases

,

Isolation / containment of fire and products of combustion are
achieved by implementing elements of the defense-in-depth
concepts.

The System 80+ minimizes the available quantity of combustible
material by use of fiber optic cable which reduces the number of
control and signal cables (by an estimated order of magnitude

.

Amendment I
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from that which would otherwise be required). Equipment location
and separation by fire barriers as stated above serves to provide
inherent containment of fire spread. Penetrations in firebarriers are designed to contain combustion products as well as
prevent fire spread. Ventilation systems are designed to provide r| smoke control capabilities which are necessary to preclude the'

possibility of redundant safety related equipment from beingdamaged by fire and spread of products of combustion. Theventilation system for each area is arranged to ventilateproducts of combustion without spread to other areas.

The control building ventilation system is provided with separate
outside air intakes for the control room separate from theremainder of the control complex including the remote shutdown
room. Separate ductwork is utilized for the control room and
the remote shutdown room to eliminate smoke migration between the
two areas.
.l r4 56E7 W

#.- G m * rol Complex has a smoke control system which utilizes-

dedicated - exhaust fans, smoke dampers and 100% outside air
-

m.y supplied by the Conw M p_ lex air-handling units. The smokepurge fans are sized to exhausu v... - cfm per sq. ft. The smoke
purge system is manually activated by the coau.a duAparg.
In the subsphere, electrical equipment rooms A, B, C and D onelevation 50+0 are separated by channel with 3 hour fireresistance barriers. The two channels within a division share a
common ventilation system, but are separated by fire dampers. ySmoke purge fans are utilized to prevent smoke migration from one

| channel to the other in the same division.
Smoke migration between divisions in the nuclear annex isprevented by providing a 3 hour fire resistance wall between

! divisions with all penetrations sealed to maintain the 3 hour
! fire resistance barrier. No HVAC ducts will penetrate thej divisional wall. Separate HVAC systems are provided for each

|side of the divisionally separated building. The stairwells are
pressurized to prevent smoke from entering and migrating between
elevations. ;

The ventilation systems handle smoke purge by isolation of supply
air in the area in which the fire occurred. The normal exhaustsystem for the area will purge the smoke providing a slight
negative pressure to the area in relation to surrounding areas
still receiving supply air. The exhaust filter unit is bypassedin the smoke purge mode. This mode of operation is manuallye' Factivated7by the control room. The recirculation cooling units

lin an area with smoke will need a maintenance check to see if the|prefilter !needs replacing and the cooling coils need to be; cleaned after the smoke purge is completed.
' fyoFI

.

Amendment J
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9.5.1.twe Interior Finish Materials

t
, ,

Structural materials are classified as noncombustible or fireIK !

resistive. |I
Interior finish, exposed thermal insulation, radiation shielding, |K
and acoustical materials meet the following criteria in the
installed configuration:

7

A. Flame spread of 25 or less

B. Smoke development of 450 or less

Floor coverings meet the following criterion in the installed K
configuration:

;

2- Minimum critical radiant flux of 0.45W/cm
Flame spread and smoke developed are measured in accordance with
ASTM E-84, " Test for Surface Burning Characteristics of Building
Haterials." Critical radiant flux is measured in accordance with
ASTM E-648, " Test for Critical Radiant Flux of Floor Covering
Systems Using a Radiant Heat Energy Source."

If it is necessary to selec*. a specific material which does not
meet or has not been tested to the above qualifications (in the
installed configuration), an engineering analysis will confirm

)that the General Design Guidelines are met and there is no I |

reduction in the fire safe quality of the plant. '

|

9. 5.1. E.3 Means of Egress

Personnel egress in the Nuclear Annex is arranged to meet
provisions of NFPA 101, " Life Safety Code" or NFPA
" Alternative Approaches to Life Safety." 10lm, |K

There are stairs in each quadrant of the Nuclear Annex enclosedlI
by two-hour fire rated walls. Each stair tower is pressurized bye

a dedicated fan mounted at the top of the tower. Exit pathways K
are clear and unobstructed, allowing personnel egress / access.

Access / egress into the Containment Building is through two
personnel air locks, one located on elevation 115+6 and one I
located on elevation 146+0.

Sealed beam, battery powered emergency lighting units are|7installed to illuminate emergency egress paths in accordance withI
standards of NFPA 101, "The Life Safety Code." p

.

.

Amendment K
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Sealed beam, 8-hour minimum battery powered emergency lighting
units are provided for all areas and access to areas that must be J
occupied for safe shutdown of the plant following a fire.

|-->- 9 5. laf
Mm:

System 80+ plant arrangement and layout provides inherent.

sep tion of safety related systems, equipment and components, I
divisio and channels. The plant arrangement permits the unit I

|x
to be tak ' to cold shutdown following a fire without the need to

|implement r irs or for operators to perform extraordinary i

manual actions utside of the control room or remote shutdown
panal room.

In the Nuclear Annex, ach division of safety related equipment |K
are separated by three-h fire rated barriers. Exceptions are
the control room and the re te shutdown panel room which contain
safety related equipment o ach division and channel. The
control room and the remote sh down panel room are essentially
redundant to each other so that ire in either room will not
affect the ability to achieve cold hutdown from the unaffected
control system. 7

Electrical power, control, and instrume are separated and '

electrically independent to preclude electri interaction and
associated circuit failures in accordance with 384-1, "IEEE
Standard Criteria for Independence of Class 1E ipment and
Circuits." Associated circuits, as defined in Revi n 1 to

*

i

Generic Letter 81-12,awill be avoided. J ,

f * *._- p~ w. n
.

- -

bles "o'f redundant safety related divisions and channels enter |I, _..

th Reactor Building on elevation 91+9. Division 1, which
Reactor Building from|Jcons 1 s of Channels A and C, enters the

opposite ~ id e s ,- as does Division 2, which consists of Channels B
and D. Ch els A and B, which enter the Reactor Building in
close proximi are separated by a three-hour fire rated

*
; ybarrier. Likewie Channels C and D, which enter the Reactor

Building in close p imity, are separated by a three-hour fire
rated barrier. These les then transgress the annulus. Each
safety related channel en the annulus in a separate quadrante

and is separated from the o safety related channels by at
least 20 feet, without intervenin ombustibles. Where it is not
possible to maintain 20 feet witho intervening combustibles,
cables are enclosed in three-hour fir ated barriers or heat
shields until 20 feet separation is achie Heat shields and
separation distance will be justified by eng ering analysis. J
In addition, separation will be augmented with inklers and
automatic fire detectors if required by the analy Cable {ampacity will be derated in accordance with the characte ics

' '

of the insulating material.i

.

Amendment K
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eide containment, safety related cables generally are confined |
to ' " respective quadrants. Where redundant divisions of I.

safety re. d cables normally used for cold shutdown converge
inside containm an engineering analysis confirms that cold
shutdown can be acn utilizing systems and equipment which
would not be affected y *e at that location. In each

*

potential Reactor Building fire ario, cold shutdown is
assured by operation from the control r " emote shutdown ,

panel without repairs or extraordinary operator act1 side of
'

y - -. u u wvm m ___..ww.a paneA e w v.u .
,

9.5.11 Fire Protection / Detection / Alarm Systems
p< +e e+ oa

The fire panet-retsen water supply and distribution system ,

configuration is as shown in Figure 9.5.1-1, " Fire Protection |
Water Distribution System."

'71
9.5.1 M Fire Pumps and Water Supply ;

The fire protection water supply is provided by two, 300,000
gallon ground level storage tanks designed in accordance with '

NFPA 22, " Standard for Water Tanks for Private Fire Protection." :

Each tank is equipped with a roof vent, roof access hatch, inside '

and outside ladder, overflow pipe, and a water level indication
instrument.

Each tank has an automatic fill system supplied from the plant
treated water system. Use of treated water will preclude

7potential system problems and deterioration associated with raw
water (i.e., biological organism invasion such as Asiatic clams
and microbiological 1y induced corrosion). The fill system is
designed to refill either tank within eight hours. Water storage
tanks are heated as necessary to preclude freezing. Where
heating is not practical, pumps are designed to automatically
begin recirculation through tanks when ambient temperature
approachesygt whergreezinQstructs water flow to the
pumps. /Q g pg 3 g, sed % p.v.dc b. A M c i % g,,, ggQ 9sI*s.e .d svsk ~Rss.wa- de.msad = - - - -stull ~capac1Eff'ir8~'puM.There ar 7ewo one pump is electric
motor driven and one is diesel engine driven. Each pump is
arranged to take suction from either tank. Each fire pump unit
is UL Listed for the specific application. Fire pumps are
designed in accordance with NFPA 20, " Standard for Installation
of Centrifugal Fire Pumps." Each fire pump includes an air
release valve, set of suction and discharge gauges, and main
relief valve. The electric motor driven pump has a recirculation
relief valve. The diesel engine driven pump is equipped with an
adjustable speed governor, overspeed protection, and redundant
battery units including chargers. Controllers for each pump are

Amendment I
9.5-12 December 21, 1990
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UL Listed and include adjustable time delay starters and a
mercury pressure switch with high and low pressure settings. The
following alarms are provided:

A. Electric driven pump

1. Pump running '

2. Loss of power

B. Diesel driven pump
,

| 1. Engine running
|

2. Controller in " manual position" [

| 3. Low engine oil pressure

4. High engine coolant temperature

5. Failure to start

6. Shutdown from overspeed

7. Battery failure j

8. Battery charger failure i

The diesel fuel oil storage tank is sized to provide an
eight-hour fuel supply to the diesel engine driven fire pump. |The tank is located in the diesel driven pump room for '

environ = ental control and to assure fuel quality. |

The motor driven fire pump and the diesel engine driven fire pump
are separated by a three-hour fire rated barrier to assure that
both pumps would not be damaged by a single fire. Each fire pumproom is protected by an automatic sprinkler system to further
reduce fire exposure.

Discharge piping of each pump is interconnected so that either I

pump can supply either connection to the underground water
distribution system.

The fire pump test header includes a flow meter to facilitate
fire pump testing and a hose header to facilitate system
flushing.

Fire pu=p and storage tank piping is designed to provide a fully
adequate water supply to sprinkler and fire hose standpipe

.

Amendment I
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l systems with one fire pump and one water storage tank out of
j service.

The electric motor driven fire pump is powered by the unit |7auxiliary power supply. Back-up power is provided by the site
;

alternate AC power supply combustion turbine and electrically ;

protected so that fire in the power house will not interrupt pump i
operation.

A jockey pump provides system pressure maintenance to avoidk
starting of the main fire pumps under nonfire conditions.

~s. 0
9 . 5.1.*J||||2 Water Distribution System, Hydrants, and Hose

Houses
|

Underground water distribution piping is cement lined ductile !

iron or plastic which is UL Listed or Factory Mutual Approved for j
fire service. Interior and above ground pipe is galvanized
carbon steel which complies with ASTM A53, " Standard
Specification for Welded Pipe, Steel, Black and Hot Dipped, Zinc
Coated and Seamless Steel Pipe." Piping is " looped" around the
power block and cross- connected within the Nuclear Annex so that
sprinkler systems have redundant water supply flow paths. Two
pipes penetrate containment, to provide redundant water supplies
to primary and back-up fire protection systems.

Piping is sized based on water flow with the shortest flow path,

out of service. Calculations are based on anticipated internal
pipe roughness after 60 years of service. I

Sprinkler systems and hose station connections to the water
distribution system are arranged so that a single impairment will
not isolate primary and secondary protection for any area.

Fire hydrants are located about 250 feet apart around the yard I
loop. Hydrants are provided with individual isolation valves so :
that they can be individually isolated for repair. Each hydrant |
has 2-2 inch outlets individually controlled by gate valves. !
Fire hose houses are located near alternate fire hydrants. Hose J

house equipment includes:

A. 350 ft of 2 inch fire hose

B. 150 ft of 1 inch fire hose

C. 2-2 inch x 1 inch gated wye connectors

D. 2-2 inch adjustable spray nozzles

,

4

Amendment K
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E. 2-1 inch adjustable spray nozzles

F. 2-2 inch hose coupling gaskets

| G. 2-1 inch hose coupling gaskets
| I

| H. 4 coupling spanner wrenches
|

| I. 1 hydrant wrench

Where hydrants or hose houses are subject to damage by vehicle
,

damage, appropriate guards and barriers are provided for|
protection.

|
Sectional isolation valves are located throughout the water '

distribution system to assure that any portion of the
distribution system that serves buildings containing safety yrelated systems, equipment, and components can be '--#-d

without isolating primary and secondary fire protection. Aired
| BlCE2T * ?_
| The fire protection water distribution system complies with NFPA
| 24, " Standard for Private Fire Service Mains."

Piping, valves, fittings, and fire hydrants are designed for 175
psi operating pressure.

'i . h
9. 5.1. 2|| 2 Automatic Sprinkler Systems

;

A. Description
|

Automatic preaction sprinkler systems are utilized for fixed I
! fire protection in tre Nuclear Annex, Reactor Building, and

the alternate AC source - Combustion Turbine, as determined
by the Fire Hazard Analysis. Wet pipe automatic sprinkler
systems are used where preaction type systems are not
mandated by the plant Design Basis.

A preaction sprinkler system consists of a piping |distribution system which supplies water to sprinkler heads
i! which are located based on engineering analysis and

requirements of NFPA 13, " Standard for Installation of
| Automatic Sprinkler Systems," to assure adequate water
! distribution and to preclude the possibility of interference

with the water distribution pattern due to obstruction by
other plant equipment and components. Sprinkler heads are
normally closed and are actuated by heat sensitive elements.
Actuation temperatures of these elements are based on the
individual location and application. Distribution piping
between the system control station and sprinkler heads is

.

j Amendment J
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heldataspeciality"preactionvalve"atthesystemcontrol|Jnormally dry and supervised with air or nitrogen. Water is

station. The system includes a fire detection subsystem
activated by fire or smoke detection devices, selected by '

engineering analysis for the specific location and
application based on the Fire Hazards Analysis. Upon
activation of a fire detection device, the automatic
preaction control valve opens, allowing water into the ,

piping system.
;
!

Water is then discharged only through sprinkler heads in
which the heat sensitive element has actuated, thereby
applying water only to the area involved in fire. Each
preaction sprinkler system has a manual control valveimmediately upstream of the preaction control valve and I
mechanical trim to accommodate testing and maintenance.
Alarms monitor system air pressure and water flow. Each
system alarms and annunciates locally and in the control
room to alert station personnel to actuation. The main
control station is located outside of the protected area.

Two inch drains and inspector's test connections are
provided to test system water flow and alarm operation.
Each drain and test connection is arranged to discharge into
a station drain for water control.

B. Coverage
s s GRT * -g1 :

he following areas are protected by automatic preaction
s inkler systems:

1. _evation 50+0, Nuclear Annex

nitorial/ Health Physics Storage / Work Area.a.

b. Main ance Work Areas.

c. Personnel 'sles.

d. General Storag reas.

e. Diesel Generator Bul ings.

f. Primary Chemistry Lab Are

g. Chemical and Volume Control P Room.

h. Chemical and Volume Control Equipme Room.

Amendment K
.
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:

Elevation 50+0, Reactor Building.

"

I
a. Turbine Driven Emergency Feedwater Pump Rooms,

Divisions I and II. )
;

3. levation 70+0, Nuclear Annex )
i

Ka Channel A, B, C, D Personnel Access Aisles.
i

b. Essential Chilled Water Areas. |

|I4. Eleva 'on 91+9, Nuclear Annex

Pe\
-

onnel Access Areas.a..

K
b. Radi ion Access Control.

,

I

Maintengnce Areas (Hot Machine Shop,c. -

Decontam' nation Room and Truck Bay) . I |
|

5. Elevation 115+ Nuclear Annex |

Storage Roo \ {Ka.

i
b. Maintenance Ar 1.

I 1

c. Tool Storage Roon

d. Personnel Decontam ation Areas. K

e. Break Room.
(7

6. Elevation 115+6, Reactor Bu lding g

a. Reactor Coolant Pump Mot s.

|I7. Elevation 130+6, Nuclear Annex

a. Technical Support Center.
I

b. Maintenance Area.
|K

. 8. Elevation 146+0, Nuclear Annex
3

I

a. Maintenance Area.

b. Hot Tool Crib Rooms. g

c. Personnel Decontamination Areas.

^

Amendment K
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Sprinkler system design specifications (i.e., design density |over the designed operating area) is determined by the Fire |
,

Hazards Analysis. Each system is designed based on the
i

available water supply with 750 gpm reserved for hose I

streams.
..

C. Systems Interaction

1. Sprinkler system piping is seismically restrained to
i

avoid interaction with systems, equipnent, and !components which must function following the design '

basis seismic event.

2. Sprinkler head locations are selected and analyzed to
assure that water spray does not expose redundant
equipment required to achieve cold shutdown or high
voltage electrical equipment which may result in a
personnel hazard.

I {3. Sprinkler systems are analyzed to assure that pipe
]

break / water spray does not potentially expose;A d dequipment 1

required for cold shutdown.
y.e, . ,.e 1

4. Sprinkler system drains and test connectio'ns are routed Ito unit drains to control water discharge. |

5. In areas where equipment is subject to damage by water
accumulation, floor drains are provided or equipment is
installed on elevated platforms to avoid damage. |

16. Sprinkler heads are located as required by NFPA 13. '

other plant equipment and components are located so
that they do not obstruct the designed sprinkler water
discharge pattern. If obstruction is unavoidable,
additional sprinkler heads are installed to assure
proper water distribution.

7. Where installed, automatic sprinkler systems are
considered primary protection. Portable extinguishers
and fire hose stations are provided for back-up
protection.

I asSe7 t gr L J eva k s a
Sprinkler system components including manual isolationvalves, preaction control valves, pipe, fittings hangers,

,sprinkler heads, and detectors are Underwriter's - ' 1__, -
'

: Listed or Factory Mutual Approved for use in fire protection
- 1

PP" n N LgunPrwedisystems. Sa a.cce y4. L* s h d s < A c. ort h ow n * Eos
8 3* Maid ya.lves w ad . e_ ge+ av a., [d /4 t, g f ,/ g

*

,, g

Aenved.
.

.

Amendment K
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{ 9.5.1.,3|||EL1.u
Fire Hose and Standpipe Systems

Fire hose and standpipe systems consists of piping connections to
the water distribution system, manual isolation valves, and 1

i inch fire hose. These systems are installed in accordance with
( NFPA 14, "Installatio of Fire Hose and Standpipe Systems."
! o0De

Fire hose and stan p systems are designed to be operational
following the design hasis earthquake. The primary water supply
to the standpipe system is from the fire protection water
distribution system. Ea'ch connection of the standpipe system to
the fire protection waterhdistribution system includes a manual
isolation and a back flow prevention check valve which are, y! seismically qualified. A 2C,:;;~ gallon seismically designed

- pressur4eed water storaces located - ' '- ' T : : f fid the Nucleartu s, Annex is connected to the fire hose standpipe system downstream f*
9/ Y841 of the check valves. The 20,C^C ; 21 -- c. - z_ W ater storage {W

l __,

ipC"Ug )itank will provide @mppm> at a minimum of 65 psi tf anyt
qfm fire hose

station in the Nuclear Annex or Reactor Building forgtwo hour +
'M P " J duration. In the event of loss of the fire protectibn waterMP h distribution system following a seismic event the fire hose

tw one fire hoses in the[
pply the specified volume /'#

standpipe system cart su and pressure to
#

relatedportionsmfdhestation.se se (forus;gFire hose stations are esigned for Class III service
.

e by Ibuilding occupants and a fully trained structural fire brigade)
as defined by NFPA 14, " Fire Hose and Standpipe Systems."

Standpipe system piping is sized to supply 500 gpm a minimumo _g65 psi pressure from the primary water supply and *gpm from
'

the seismically designed back-up water supply. Each hose
connection to the standpipe includes a 1 inch and a 2 inch
connection. Connections have pressure reducing orifices if
necessary to maintain a maximum system pressure at 100 psi for
firefighter safety.

'

Hose stations are located so that any location where safety
| related equipment may be damaged by fire can be reached with at

least one effective hose stream.
Hose stations are equipped with 1 inch fire hoses which are amaximum of 100 feet long. Hose stations which protect electrical

i

equipment have adjustable spray nozzles qualified for use on
enerci w o'ectrical equipment.

[.de av snerle s
g'na s es~, ] isolation valves, and hose nozzles are Underwriter'swp_ _ .g Listed or Factory Mutual Approved for use in fire
service.Au w pboa es ce p h,m u-i- s So j a.4w,; ya, jq,3 g g,g

( M N D E w a. 1 S.b l 4. 25 liste.d A rere n d -av

.

Amendment I
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7.I
| 9 . 5 .1. 5::5 Portable Fire Extinguishers

| Portable fire extinguishers are located and arranged in v
' accordance with NFPA 10, " Standard for Installation and Use of

^

l Portable Fire 2xtinguishers." An exception is that fire hose
I stations are utilized for Class A fires except in the control

room and computer room where a water based extinguisher rated at:J2A is installed. | >

Portable extinguishers are located such that extinguisher can be
reached with a maximum of 75 feet of travel from any protected

| location. An exception is that in high radiation areas where the
! Fire Hazards Analysis determines that there is a minimum of
'

combustible materials and a minimum of risk to safety related
equipment or equipment necessary to maintain unit availability,
fire extinguishers are located outside of the area where
responding fire brigade members can obtain an extinguisher and
carry it into the area for use. This is consistent with ALARA
principles.

Due to the potential for chemical corrosion of safety related
equipment and components, dry chemical extinguishers are not
installed in safety related portions of the station. Dry
chemical extinguishers are located in the fire brigade equipment
room and are used at the discretion of the fire brigade captain.

-

I
! Inside containment, during power operation, fire extinguishers
! are located near the personnel access portals (rather than

throughout containment). During maintenance outages,. additional
fire extinguishers will be moved into containment to support
maintenance activities.

Fire extinguishers are located to be accessible. Locations are i

clearly marked to be prominently visible.
La.boraborIGS |Fire extinguishers are Underwriter's ' -

__2 Listed or Factory |

Mutual Approved for use in fire protection service. I

7. /.
9 . 5.1. .E||2 Fire Detection and Alarm System

| | N C 62.T d /c'
~' ed-autwas Zhe ce ce dian---eys t.m insnalled in un e'a

Nuclear . ' and portions of the Reactor Building. r neas
-covered by the tire mJ --* ion system are established by the Fire
Hazards Analysis based on t tial hazard risk to safety
related equipment and equipment ne to maintain unit"

availability, potential detector effective - based on
engineering technique of NFPA 72, " Fire Detection a arm
Systems"), and ALARA concerns. The fire detector system des

|
|
[

.

Amendment J
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1.
,

pT1-insa hy is to cover areas which contain major electrical !
equipment n components (such as control rooms, system transfer I
switches, compu switchgear, motor control centers, battery, I !

inverters, and technic . ' nets), major safety related pumps,
;

ventilation equipment areas, an containing substantial ;
quantities of combustible material such a e room storage, l

conte.minated area step off pads, and laundry areas.

iThe type of fire detectors considered for use in the System 80+* |K
are as follows:

.

A. Heat detectors - designed to operate at predetermined
ambient temperature.

B. Ionization and photoelectric smoke detectors - designed to i
operate in the presence of particles of combustion.

C. Flame detectors - designed to operate by detection of
infrared, visible, or ultraviolet radiation.

1

D. Continuous line type detection - designed to operate when
exposed to a predetermined ambient temperature. rct:-of--oise. 1

Detectors are specifically selected for each location based on
potential fire hazard, need for timely actuation, ambientconditions, ventilation and ceiling height, as determined in the I
Fire Hazards Analysis.

Se.+ %es d Le4o<s1

'- A are " addressable." The central control panel is a
microprocessor based " intelligent" system. This arrangementallows detector sensitivity and function to be determined at the
control panel.

1Manual pull stations are addressable and are located as
. '

determined by the Fire Hazards Analysis. Either manual pull
stations or individual fire detectors can activate the centralcontrol panel which initiates alarm and annunciation in thecontrol room and locally in the vicinity of the activated device.

The control panel is located in the control room for operator
convenience.

The fire detection and alarm system is powered from the station
auxiliary, safety grade, power distribution system. The control
panel contains back-up batteries capable of supplying power to
detection system for 24 hours consistent with requirements of
NFPA 72, " Fire Detectors and Alarm Systems."

Failure of the fire detection and alarm system would not affect
operation of other plant systems.

.

Amendment K
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Fire detectors control panels, and manual pull stations are
,

Underwriter's J mose.seomy Listed or Factory Mutual Approved for
fire protection service.

%
9.5.1.9m System Interfaces I

S.(
9 . 5.1.9ee Emergency Lighting .

3p t/sv
Sealed beam, battery powered lights are located, as, determined by
the Fire Hazards Analysis, for personnel egress / in accordance
with NFPA 101, " Life Safety Code," as well as in the control
room, Technical Support Center, Operations Support Center, the
Remote Shutdown Panel Room and the stairway' which provides_ , e

, access from the Control hom, on elevation 7%0Fand- - - - K
to elevation

p.f6ed-d> where the - _ . _ ip ~ 4 "7 - - ...- r .. ,
--- '

f b.. .ill _1r- __ , - - i _1; - ; r",_ J.;* - '
- m_..

_ _ .. - -..-..--m --_ - - m.. la" ' - ~ ' n~....m u m.. fe
montrc: J A Remote Shutdown Panel Roomy is f eca.i.ed.

Bat eries of these emergency lights are designed for eight hours
continuous operation following loss of station auxiliary power.
Bulbs are located so that adequate illumination is provided and

i

is not obstructed by plant equipment and components.
4 c.r4d div.c+ci

Battery powered, emergency lighting units are Underwriter's
Laboratory Listed.

*i. 7
9 . 5.1. fic:|& Ventilation Systems

Fire and smoke control are recognized as important elements of
the overall fire protection program. The ventilation systems are
designed in accordance with NFPA 90A, " Air Conditioning and

IVentilation Systems" and NFPA 204M, " Smoke Control Systems."

Ventilation Systems are division-specific so that fire or smoke
in an area containing a safety related division of equipment
cannot migrate through the ventilation ducts to an area
containing the redundant division of safety related equipment.
Fire dampers are installed in fire rated barriers and have the
same fire resistance rating as the barrier. Exceptions are the
Containment Itrge and Pressure Control Systems and Annulus

I

Ventilation System which must function following some plant
design basis accidents to prevent release of radioactivity. Fire

Idampers are not installed in these systems because failure or
spurious actuation would interfere with system safety function.s.ipsac
Per;ic.; Tf %e Nuclear Annex Control Complex Smoke fpenadiemb. ..n- .

System motor operated smoke control dampers arer installed in lieu
ire dam rs s

d%ve.c. E* glos _iC_l,.i
automa,tigof t rmally opera,ed,

V h v.y ~ -- 4,c.. .cos 1 G.descr' ed below. y_-

lhdS %~ha. n W/% t .~#A 4 C '"
.

Amendment K
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The smoke control design philosophy is to allow for smoke venting
from any plant area without spreading to adjacent areas, to
maintain plant habitability for operator protection and to ensure
protection of the public. The containment, subsphere, fuel pool,
nuclear annex and two diesel buildings are each served by 100% |

outside air and 100% exhaust ventilation systems. j
!
'

Smoke control and exhaust is accomplished by aligning the y
ventilation to supply 100% outside air and to exhaust directly to
the outside. Smoke and gases containing radioactive materials i

are routed through a filter -train to the unit vent if a
radioactive signal is received. The control complex has smoke
exhaust fans to remove smoke from specific areas as determined by
control operators utilizing signals from smoke detectors located
'in exhaust and return air ducts. The control operator aligns
dampers to exhaust an area where fire occurs while isolating
exhaust and return air in adjacent areas while supply dampers
remain open to create a slight positive pressure in adjacent
areas.

During the smoke purge mode of operation, the filter units are
isolated and the smoke is bypassed around the filter units to the
atmosphere. The smoke purge is manually activated by the control
room after the fire is extinguished completely. Recirculation

! cooling units in the smoke filled areas will need a maintenance
check to see if the prefilters need replacing and the cooling
coils need to be cleaned after the smoke purge is completed. J

; A moisture eliminator is provided in each exhaust filter unit
upstream of the charcoal and HEPA filters to remove entrained
particulate water in the airstream. Electric heaters are
provided downstream of the moisture eliminators to vaporize the
water particles not removed by the moisture eliminators.

Fresh air intakes are located remote from the ventilation system
exhaust to preclude the possibility of contaminating the intake
air with products of combustion.

Stairwells in the Nuclear Annex are individually pressurized with
roof-mounted fans to preclude smoke infiltration.

Carbon and high energy particulate air (HEPA) do not represent a I

potential exposure fire hazard to nearby safety related|

| components. Carbon, used in carbon filters, has a minimum
| ignition temperature of 625'F. HEPA filters have a minimum

ignition temperature of 600*F. Normal heating system air
temperature is about 105'F. If the air temperature approaches
200*F, carbon will begin to release any adsorbed radioactive
iodine. If an air temperature excursion occurs in the safety
related ventilation system with carbon or HEPA filters, the heat
sensor will cut off the filter train fan and the redundant fan

.

Amendment J
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serving the redundant division will begin to serve the area 1
involved; therefore, the fire will be isolated

3.2
9 5.1.ee9= Equipment Water Shields

Protection of equipment susceptible to water damage required for
safe shutdown of the plant from inadvertent or advertent
discharge of water from fire protection systems will be through :

use of water shields, conduit seals, curbs and drains, and i

equipment pedestals.

h It is not expected that shielding from the
effects of water spray from overhead sprinkler systems will be
necessary. Sprinklers in safety related areas will be of the
automatic pre-action type that requires the activation of an
automatic fire detector and fusing of a sprinkler head prior to
releasing water. A pipe break downstream of the pre-action
control valve will not release water. Shielding from spray from
manual fire fighting operations will not be required outside of
containment. Redundant safety related equipment is separated
with 3-hour fire rated barriers which will confine the fire and
fire fighting operations to a single area. From a safe shutdown
standpoint it is assumed that the fire will render the equipment
in the affected area inoperable, and safe shutdown will be of no
consequence. L.'l penetration seals in flocrs and walls up to a
height of 24 1 aches will be waterproofed to prevent water from J
the affected area from migrating to adjacent areas.

Safety related equipment in close proximity to fittings in the
standpipe and interior fire hose system will be shielded as
necessary to prevent damage from inadvertent discharge.
Shielding location will be finalized following as-built

| walkdowns.
l

! Inside containment, where redundant division equipment is located
| in close proximity, (i.e, within 20 feet of each other), such as
'

the motor operated depressurization valves located at the
pressurizer, shielding will be provided as deemed necessary

! following interaction review during detailed design and as-built
'

walkdowns.

Am. m -, The open ends of all vertical conduit, and the
,

open ends of all horizontal conduit that terminate within 18 '

inches of a floor, sill be sealed to prevent water infiltration.
?A

9 . 5 . 1 . 9 74* Curbs and Drains !

|

|Where fixed fire protection systems are installed, floor drains y
| are provided, sized to collect water discharge. In areas where
| drains are not installed due to pressure boundary constraints, |

| |
1

|.'

Amendment J
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equipment susceptible to water damage is installed on six-inch
elevated curbs.; ;

1 ''

Floor drains installed in areas where radioactive material may be
entrained in water discharge are routed to the radioactive water
sump so that it can be analyzed and treated if necessary before <

release to the environment. |

)In areas containing combustible liquids, floor drains are;

designed with water seal traps so that burning liquids cannot ,

'

flow into adjacent safety related areas through the drainage '

system.
*3 X

'.
9.5.1. e Reactor Coolant Pump Motor Oil Collection System

Each reactor coolant pump motor contains about 250 gallons of oil '|<

used as a heat exchanger medium for motor cooling and for bearing I

lubrication. To preclude the potential for oil escaping from the i

motor, an oil collection shroud is installed. When combustible j

oil is used, the oil collection shroud is designed to withstand |
| the design basis earthquake. Where fire resistant oil (similar ;

to that commonly used in turbine governor control systems) is |

used, the system is not seismically qualified but is seismically i

restrained to prevent falling on other safety related equipment.
1 The shroud encloses the upper and lower oil reservoirs and'

related piping so that any potential pressurized and I
nonpressurized leakage points are contained. The shroud is |
drained through a collection pipe to the reactor coolant pump '

motor oil drain tank, located in the lowest level of containment |

elevation 91+9. Each drain tank is located within a dike, sized j

to contain the full inventory of the motor oil. The vent for
each tank has a flame arrestor to prevent the possibility of
burning oil vapor propagating into the tank. Each tank will be

! provided with inventory level indication which is alarmed and y
annunciated in the control room.

LS
9.5.1. M Fire Brigade Radios

! The station radio system includes a dedicated frequency for fire
i brigade use. Dedicated radio units for fire brigade use are

located in the fire brigade equipment storage room. Radios are,

stored in the charger base to assure they are fully charged when
;

i needed. The frequency is selected to assure that plant security I j
communication and protective relay systems are not affected. !

'

There are an adequate number of units for at least five fire
brigade members, leaders, and spare units for additional brigade
members and operators.

The fire brigade radio system has fixed repeaters located so that
fire brigade members can communicate with each other and the
control room from any location of the plant. Fixed repeaters are

- .
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|

located and wiring routed so that radio communication is i

available following fire in any area of the plant. 1

3.*] \
9.5.1.9s9 Fire Brigade Breathing Air System i

I
Fire brigade personnel protective equipment includes breathing
air cylinders. There is an adequate quantity of cylinders for
each fire brigade member (and a quantity of spare cylinders as
determined appropriate by the Fire Brigade Leader) located in the
Fire Brigade Equipment Storage room. In addition, a breathing
air compressor is provided in an area which would not be
susceptible to fire in a safety related area, and that is free of

Jairborne contaminants under normal conditions. The compressor
will be oil free or equipped with high . temperature and carbon
monoxide alarms in accordance with 29 CFR 1910.134 (OSHA) Section
1910.134, Respiratory Protection. The breathing air compressor

Combustion Turbine.is powered from the Alternate AC Source -

Power and control cables for the breathing air compressor are
routed and protected to assure that fire in a safety related i

portion of the station which requires the use of fire brigade
Self-Contained Breathing Air (SCBA) units will not interrupt
operation of the breathing air compressor. !

C?

9.5.1.9 Startup and Recurring System Tests and Inspections I

9.1
9.5.1.4se Fire Pumps

A. Acceptance Test Criteria

| 1. Hydrostatic Tests
1

( Pump suction piping (except short lengths between
suction tanks and pumps) and discharge piping (up to

| the pump discharge isolation valve) are pressure tested
| at 200 psi or at 50 psi in excess of the maximum static
'

pressure if the maximum static pressure is in excess of J
150 psi for two hours. Maximum allowable leakage is
two quarts per hour per 100 gaskets or joints.,

l

2. Performance Tests

Fire pumps are performance tested in accordance with
NFPA 20, " Standard for Centrifugal Fire Pumps." y

a. Pumps are tested at minimum flow, rated flow, and
150% of rated flow. Performance shall be within i

I 5% of the manufacturer's characteristic
| performance curve for flow and pressure. Voltage
! shall be within 5% below or 10% above the rated 3

'

| nameplate voltage.

.
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b. Pumps are started and brought up to speed without
interruptions under rated flow conditions.

c. Fire pump controllers shall perform at least 10
automatic and 10 manual starts, with the pu=p
driver operating for at least five minutes at full
speed during each operation. Controller operation
is initiated by each starting feature (i.e.,
pressure switch, manual start button, remote start
switch). Test of controllers of diesel engine
driven pumps shall be divided between redundant
battery sets. Each pump operates continuously for
at least one hour without overheating or excessive
vibration.

d. Local and remote alarms are verified during
acceptance testing.

e. The transfer switch which aligns the motor driven
fire pump to the Alternate AC Source - Combustian
Turbine shall be verified. At least half of a
manual and automatic pump operations during nue
acceptance test are performed with the pump power I
source aligned to the Alternate AC Source -

Combustion Turbine bus,

f. Proper operation of the jockey pump, motor
controller, and pressure switch is confirmed.

B. Recurring Test

1. Annual Test

Fire pumps are performance tested in accordance with
NFPA 20, " Standard for Centrifugal Fire Pumps."
a. Fire pump controllers each perform at least one

start by each automatic and manual starting
feature. The fire pump driver operates at full
speed for at least five minutes.

b. Pumps are flow tested at minimum flow, rated flow,
and 150% of rated flow. Flow and pressure
performance shall be within 5% of the
manufacturer's characteristic pump curve.

c. Pressure settings for relief valves and pressure
switches are tested to assure performance at set
points.

.

Amendment I
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d. The diesel engine driven fire pump controller is
2

; started with both sets of batteries. The motor
.

driven fire pump is transferred under load from 4

the primary to the back-up power supply. |
'

|

e. Test relief valves for actuation at the proper |
setting. i

4

f. Proper operation of the jockey pump unit is |

Verified.

2. Weekly Tests
I i

Pumps are tested weekly to assure automatic starting ;

|
upon system pressure drop. The diesel engine driven '

pump runs for at least 15 minutes, and the motor driven
pump operates at least five minutes without excessive
vibration or leakage at the packing. Diesel fuel tank
levels are checked to assure an adequate supply. j

9ea. !
'

9. 5.1.2||||27 Water Distribution System

The water distribution system is tested in accordance with NFPA
24, " Standard for Private Fire Service Underground Mains." i

,

'

A. Acceptance Tests

$1. Hydrostatic Tests
'

The water distribution system is hydrostatically tested |
at 200 psi or at 50 psi in excess of the maximum static
pressure if the maximum static pressure is in excess of J
150 psi for at least two hours. Allowable leakage is
up to 2 quarts per hour per 100 pipe joints.

2. Flow Tests

a. Flow tests are conducted to assure adequate and
unobstructed flow through each flow path of the
water distribution system. The minimum acceptable

I
flow rates are as follows:

,

e 12 inch pipe 3520 gpmj
10 inch pipe 2440 gpm4 =

. 8 inch pipe 1560 gpm
6 inch pipe 880 gpm=

These flow rates result in flow velocity of at least 10
'

feet per second.

.
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Each fire hydrant is operated to assure that {distribution piping is unobstructed. '

b. Water flow is conducted through each flow path of |

the water distribution system to assure that the
fminimum calculated flow and pressure is available.
;
i

c. Manual control valves are cycled to assure proper
operation.

d. Hose house equipment is inspected to assure there i
is no visible damage to equipment and hose
hydrostatic tests are current.

|
B. Annual Tests |

!

Flow tests are conducted for each flow path of the water
distribution system to assure the minimum flow and pressure ,

1(based on engineering calculations) is available.
9.3

9. 5. 1 JEWW> Automatic Sprinkler Systems
Automatic sprinkler systems are tested in accordance with I

NFPA-13, " Standard for Installation of Sprinkler Systems."
A. Acceptance Tests

1. Hydrostatic Tests

Automatic sprinkler systems are hydrostatically tested
at 200 psi or 50 psi above the maximum operating |

pressure for at least two hours with no visibleleakage.

2. Performance Tests

a. Preaction valves are functionally tested by asimulated signal on a detector actuation device
and by remote and local manual actuation devicec.

b. Air pressure maintenance devices and flow switches
are tested to assure proper operation.

c. Inspector's test connections and two inch drains
of each system are flow tested to assure piping is
unobstructed and remote and local alarms operate
properly.

d. Each branch line and cross main is flushed to
assure that piping is unsbstructed.

.
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B. Annual Tests
|

1. Control valves are cycled to verify proper operation. I

2. Inspector's test connections are flow tested to assure
that piping is unobstructed and remote and local alarms
operate properly.

I
3. Preaction valves are actuated by local manual actuation

| device which is part of the valve body trim.

4. Detector circuits which actuate preaction systems are
functionally tested by simulated signal to assure
circuit continuity.

C. Monthly Tests

Two inch drains are flow tested to assure that piping is
unobstructed and remote and local alarms operate properly.

NOTE: Automatic sprinkler systems in the containment i

building (and other areas which are inaccessible during :7
power operation) are inspected and tested during maintenance I
and refueling outages. ;

'

94
9 . 5 .1.2||28. Hose Station and Standpipe Systems

i
Hose station and standpipe systems are tested in accordance with ;

NFPA 14, " Standard for the Installation of Hose Station and
'

Standpipe Systems."
|

| A. Acceptance Tests L

1

| 1. Hose station and standpipe system piping is
j hydrostatically tested at 200 psi or at least 50 psi

above normal system pressure for at least two hours
with no visible leakage.

2. Hose stations and standpipe systems are flushed with a
| sufficient volume of water so as to remove all
'

construction debris and trash that may accumulate
during installation.

3. A flow test is conducted at the hydraulically most
remote outlet to assure that at least 500 gpm is
available at 65 psi.

B. Triennial Tests

v - 4- - 4 e - ri-o beene avo huarnerari, ally t oc:ted in accordance

,.

1
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C. Annual Tests
,

1. Exterior fire hoses are hydrostatically tested in,~

accordance with manufacturer's instructions.
2. Hose stations are visually inspected to assure that |

there is no visible degradation. I

9,7 I

9.5.1.233. Fire Deter: tion and Alarm Systems !

!
Fire detection and alarm systems are tested in accordance with

{NFPA 72, " Fire Detector and Alarm Systems."
,

A. Acceptance Test

1. Detectors are actuated by simulated signal to assure j
that sensitivity is within Listed or Approved ;
tolerances.

';

i

. 2. The system is tested to assure that each manual pull
'

'
1

station and detector device and activation circuit
properly actuates local alarm and remote alarm and
annunciation. i

i !,

3. Loss of primary system power is simulated to assure i
that the back-up battery power supply assumes the load. '

1Alarm conditions are simulated while the system is
powered by the back-up battery to assure proper ;

operation. ~

i

4. System trouble alarm is simulated by removing detectors '

from the circuit. The test assures that a trouble
alarm does not incapacitate the unaffected portions of
the system. ,

'

B. Annual Tests
|

Detectors are actuated by simulated signal to assure that
i sensitivity is within Listed or Approved tolerances.

96..,

9.5.1.23e Portable Fire Extinguishers

Portable fire extinguishers are tested in accordance with NFPA
10, " Portable Fire Extinguishers."

A. Acceptance Tests

portable fire extinguishers are visually inspected to assure
there is no obvious defects and that the extinguisher is
properly charged.

.
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B. Five Year Intervals

Water fire extinguishers are discharged and cylinders are
hydrostatically tested.

C. Twelve Year Intervals

Carbon dioxide fire extinguishers are discharged and
cylinders are hydrostatically tested.

| 97
| 9.5.1.2315 Smoke Control

| Smoke control features of the HVAC system are tested in
accordance with NFPA 90A, " Installation of Air Conditioning and
Ventilating Systems" and NFPA 204M, " Smoke and Heat Venting."

|

| A. Acceptance Tests

1. Fire dampers are drop tested under anticipated air flow i

conditions to assure proper operation. l

| |

2. The ventilation system for each area is aligned for
smoke ventilation (i.e., 100% fresh air intake and 100%

| exhaust) to assure damper controls function properly.

3. Smoke dampers in return air ducts are actuated to y
assure proper operation.

9.9
9 . 5.1. 94rtP Emergency Lighting

|

A. Acceptance Tests

1. Lighting units are inspected to assure that each bulb
is properly directed and unobstructed.

2. Ten percent of the lighting units are tested utilizing
battery power to assure operation for the designated
duration.

B. Annual Tests

1. Lighting units are inspected to assure that each bulb
is properly directed and unobstructed.

2. Ten percent of the lighting units are tested utilizing
battery power to assure operation for the designated
duration.

Amendment I
9.5-32 December 21, 1990



CESSAR Eniincamu

.

94
9.5.1.9e6 Fire Brigade Radios

i

A. Fire brigade radios are functionally tested, during
preoperation testing, in each area of the plant to assure
proper operation.

B. Fire brigade radios are tested as part of station fire
drills to assure continued proper operation,
lo

9.5.1.6 Control of Combustible Materials

A program is established control of storage, use and disposal of rcombustible material. Combustible materials are defined as those
materials which will ignite, burn, support combustion, or release
combustible vapors when exposed to fire or heat in the installed
configuration.

/01
9.5.1.9ph Structures, Equipment, and Components :

A. Structures
.'

Structures are comprised of noncombustible material. Some
interior finish materials are of limited combustible
construction with the following fire resistive
characteristics:

1. Maximum flame spread of 25
2. Maximum smoke development of 450 i
3. Minimum critical radiant flux of .45W/cm2

C- 3 'l
Notes 1 and 2 are acceptance criteria of ASTM dim, " Test for K
Surface Burning Characteristics of Building Materials" Noteis obtained from ( T Trr, " Test for Critical Radiant Flux3
of Floor Covering' Systems Using a Radiant Heat EnergySource." 4 /4 STrq C - 4 t/g

B. Equipment

Some plant equipment contains synthetic materials such as
neoprene plastic and nylon parts. These quantities are not
present in concentrations which would create a significant 7

fire hazard. Locations containing significant quantities of
plastic material such as cable insulation are evaluated in
the Fire Hazards Analysis to consider the potential affects
of combustion such as heavy smoke production and generation
of corrosive and toxic gases.

!

Amendment X
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Bulk hydrogen storage cylinders are located outside of the
Nuclear Annex within the protected area. In safety related,

areas of the plant, hydrogen piping is designed to Seismic
Category 1 requirements.

I'

Reactor coolant pump motors each contain about 250 gallons |

of oil for cooling and lubrication. Potential leak points i
are enclosed in a seismically designed oil collection shroud I

which drains to a full capacity, seismically designed tank
in the basement of the Reactor Building. Thus, oil escaping
from the reactor coolant pump motor would not create a1

potential fire hazard. (An option under consideration is
'

i

use of fire retardant oil similar to that commonly used in
turbine governor systems, which would reduce the potential
for ignition and severity of a fire. _An oil collection and
drain system would be provided but would not be seismically

;

qualified) . ~

some safety related pumps contain small quantities of
lubricating oil or grease. These pumps are reviewed on an
individual basis in the Fire Hazards Analysis. Fire

7protection features are provided as determined appropriate.
-

C. Components i

:

The majority of in situ combustible materials in safety
related areas of the plant consists of plastic insulation of !
power, control, and instrumentation cables. Use of fiber |
optic cables from the control room and individual
multiplexer panels in designated train-specific areas,
reduces the quantity of combustible cable insulation by an
estimated order of magnitude. Further, locations containing
significant quantities of combustible materials are
investigated in the Fire Hazards Analysis to consider the
potential affects of burning, such as heavy smoke production
and generation of corrosive and toxic gases.

Some piping and HVAC insulation consists of synthetic rubber
type products, where moisture control is a significant
concern.
to.%

9 . 5 . 1. 8ve' Flammable and. Combustible Liquids

Two above ground diesel fuel oil storage tanks (typically 67,500
gallons each) are located on either side of the Nuclear Annex,
Diesel Generator Rooms. Storage complies with NFPA 30,
" Flammable and Combustible Liquids Code."

Amendment I
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There is a diesel fuel oil day tank (typically 900 gallons) in
each diesel generator room. Each tank is surrounded by a full I

height (of the tank) concrete dike sized to contain 110% of the i

tank capacity. Penetrations in the dike are sealed. Drains are g |provided within the dike to remove spillage to a safe location.
,

Tank vents are routed outside of the room. !

f

The Alternate AC Source - Combustion Turbine (CT) is located
remote from the Nuclear Annex such that fire involving the CT
will not affect nuclear safety related equipment. Fire
protection features are provided for the Combustion Turbine,
consistent with the Fire Protection Design objectives as
determined appropriate by the Fire Hazards Analysis.

Storage of flammable and combustible liquids complies with NFPA
30, " Flammable and Combustible Liquids." Cleaning fluids and
solvents are normally used in quantities of one gallon or less.

so.h
9.5.1.1ppe Combustible Contents ;

I

so.l.I
'

9.5. 1.aemI==L Combustible Furnishings
I

In areas designated as personnel work stations, change rooms, -

Ibreak rooms and combustible material storage areas, combustible
furnishings, and work related material are present. In these
areas, the Fire Hazards Analysis assesses the potential for fire
ignition, growth, and consequences.

Based on this assessment, fire protection features are provided
to assure that the Fire Protection Design Basis Goals and
Objectives are met.

/ s . 3. A
9. 5.1. sip!Pr2P Transient Combustible Material

An administrative control program assures the amount of transient
combustible material in safety related areas are properly managed
and that additional fire protection features provided as
appropriate. When specific tasks are completed or at the end of
each shift, combustible waste material is collected and moved to
the designated waste collection area.

Portable cylinders of flammable and combustible gases are used in
the Nuclear Annex and Reactor Building. An administrative

| control program implements a permit system to assure control of
use and storage of these cylinders.

1

.
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Storage and disposal of anticontamination clothing at radiation
control zone (RCZ) step-off pads is recognized as a potentially
significant transient combustible fire hazard. Therefore,
anticontamination clothing is stored in enclosed storage -

cabinets. Cabinet doors are normally closed as required by
station directives. Used anticontaminated clothing is placed in
metal drums which have fusible link actuated or otherwise Listed
or Approved covers. Fire protection and detection features are
provided for step-off pad areas based on conclusions of the Fire

,

!,

Hazards Analysis.

9.5.lb Fire Protection Program

II. !
9.5.1.coe Fire Prevention

A. Control of Hot Work

Cutting, welding, and grinding operations are governed by a
permit system as required by station administrative

,

controls. Each task is reviewed and an adequate number of
trained and qualified fire watch patrols established to
assure that hot slag or sparks do not ignite nearby in situ

.

'

combustible material and that transient combustible
materials are relocated outside the vicinity. Fire watch is

7maintained for at least 30 minutes after completion of hot
work to assure that residual hot material does not ignite
nearby combustible material.

B. Housekeeping i

,

Station directives, developed based on the Fire Hazards |

Analysis, determine an appropriate quantity of combustible
material that can be located in any area of the plant.
Where it is necessary to exceed the allowable quantity of ,

combustible material in an area, a permit system is
established to determine appropriate additional fire
protection features and the allowable duration of the
variation.

Designate plant functional groups have material
responsibility for specific plant areas and are responsible
for housekeeping in these designated plant areas. ;

Plant management conducts regular housekeeping inspections |to assure that the housekeeping program is being properly<

implemented and that violations are promptly corrected.

Amendment I
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9. 5.1 s9Mt Personnel Qualifications

A. Fire Protection Engineer

The individual responsible for developing and implementing
the overall fire protection program is designated as the
Fire Protection Engineer. The Fire Protection Engineer is a
_M "-___ n _ f : _ _ _ _ . ._ '

'

_ ..r.___ _ graduate of an
engineering curriculum.with at least six years of

engineering experience, three of which have been in
responsible charge of fire protection engineering
activities. i.y op , ec,c,p f., b je, 5%d,u

,

B. Fire Chief

The individual des'gnated as Fire Chief has certification as
a firefighter trai.2ing instructor. In addition, the Fire
Chief has experience in organizing, instructing, training,
drilling, and critiquing an industrial fire brigade.

C. Fire Brigade Members I

Fire brigade members have completed an initial 40 hours
training consisting of a 40-hour course which includes
classroom instruction and practical fire fighting training.
Each member has passed a physical examination to assure
ability to participate in fire brigade activities.

! Fire brigade members receive annual requalification training |
and physical examination.

D. Fire Protection System Operation, Testing, and Maintenance

Functional groups responsible for fire protection system
operation, maintenance, and testing are qualified by

| training and experience and understand functions of the
| system.
,

11. 5
| 9. 5.1 Abs * Fire Brigade Organization, Training, and Records

The plant fire brigade is fully qualified for structural fire
Jfighting. There are at least five fire brigade members on duty

at all times.

Fire brigade members receive annual physical examinations to
assure ability to perform fire fighting activities.

|
|

|

|

Amendment J
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Fire brigade members are provided with the following personnel
protective equipment:

,

2

A. Turnout coats

B. Boots

C. Gloves

D. Helmets

E. Self-contained breathing apparatus (SCBA) with full-face,
positive pressure mask rated for 60 minute duration.

,

in addition, the fire brigade organization is provided with the
following equipment:

A. Breathing air compressor

B. Radio communication system

C. Portable battery powered lights

Portable smoke ,.eders a,n4|or pa s ohvs pressurs 4 <.u {. la.4, .a Sc raseD. C ._x -- _ r

E. Portable fire extinguisher J
|

p . */1 1- Ut
'

F. Additional lengths of asp 4> inch and 6 ewe inch fire hose with
nozzles, couplings, fitting, gaskets, spanner wrenches, etc.

G. Spare breathing air cylinders

H. First aid kit

There are at least 10 SCBAs reserved for fire brigade use. Each
has two 60-minute reserve cylinders. The breathing air
compressor is powered from the station emergency power combustion
turbine.

Fire brigade training consists of initial classroom and practical |training. Initial classroom training consists of:
|

A. Instruction concerning the fire fighting plan and member's !
responsibility.

B. Review of the prefire plan which includes type and location
of fire hazards.

C. Instruction of potential effects of fire, flame, hot
gases, and products of combustion.

Amendment J
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D. Familiarization with plant layout, equipment functions and
potential hazards, location of fire protection equipment,
location of power supply controls, operation of ventilation
and smoke ( W systems, and access / egress routes for each

7 Ym Wdarea.

E. Use of available fire fighting equipment and correct method
of fighting fires in energized electrical equipment, fires
in cables, and cable trays, hydrogen fires and other types
of flammable and combustible liquids, and fires involving
ordinary combustible materials.

F. Use of fire brigade radios, portable emergency lighting,
smoke control equipment including portable smoke ejectors,
and other manual fire fighting equipment.

G. Procedures for fire attack _n buildings and confined spaces.
H. Instruction regarding fire fighting strategy for each fire

area, room, or zone.

I. Fire fighting activities are coordinated with the local"^' "

fire department to assure adequate back-up fire
fighting capability can be provided if necessary.

J. Operational precautions for fighting fire on nuclear power J
sites including radiological protection and special hazards
associated with a nuclear power plant.

Refresher and requalification training consists of the followingactivities:

A. Meetings with the local fire department are held annually to
review significant plant modifications and changes to firefighting strategies.

B. Periodic refresher training sessions are held so that each
brigade member participates in training at least every twoyears.

C. Practice sessions are held for each brigade member in proper '

fire fighting techniques and use of fire brigade equipment.
Each fire brigade member participates in at least one drill
per year.

Drills are perfo: med in the plant at least once per quarterD.
for each shift. Each fire brigade member participates in atleast two drills per year. At least one drill per year, per

Amendment J
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shift, is unannounced, and at least one drill per year for
each shift occurs on the back shift. At least once per
year, the local fire department participates in station
drills.

E. At least every three years, drills are critiqued by-

qualified individuals independent of the corporate staff. J

F. Drill critiques include: fire alarm effectiveness, time
required for notification, fire brigade response, fire
fighting strategies, use of fire fighting equipment and
suppression techniques, assessment of members' knowledge of !

roles and equipment use, and strategies and equipment use.

The station prefire plan details fire fighting strategies for ,

each area of the station including known hazards, location of
fire fighting equipment, location of controls for power supply I

and ventilation systems, and other pertinent information.

Drill scenarios are based on realistic potential fire events in
various areas of the plant. Scenarios include fire growth,
effect on safety-related and safe shutdown functions, and
availability of ventilation.

Records of fire brigade member physical examination, training J
drills, and critiques are maintained on file.

NFPA 600, " Standard for Private Fire Brigades" is used as
guidance in organization and training of the fire brigade.

la
9. 5.1 A* Fire Hazards Analysis

i

A Fire Hazards Analysis is conducted for each room area or zone
of the plant. Containing safety related equipment or equipment
important to safety. It considers the function of major
equipment in the area, location and number of redundant equipment
or functions, known and anticipated quantity and configuration of

| combustible material, ventilation and smoke control, presences of
Ipredetermined fire protection features, and consequences of fire

with and without fire protection features functioning properly.
Where the Fire Hazards Analysis determines that Design Objectives
are met in accordance with Section 9.5.1.1, fire protection is
considered adequate.Th. Fe r e. #^= 4 e os A.,44.vsis is in,uf ,ue.g s
p<v+ o f % e. Ptra+ D e. so g a k roc.
9.5.1.1113 Fire Protection Quality Assurance Program

The Fire Protection Quality Assurance Program implements a'

" graded" approach focusing attention to features that assure that
design, procurement, installation, testing, operation,

Amendment J
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| maintenance, and repair are conducted as appropriate. Theprogram assures that systems, equipment, components, andprocedures produce the fire protection function as intended. Theprogram complies with the intent of NUREG 0800, Section 9.5.1,
| " Standard Review Plan."

The program applies to features addressed in the Fire Hazards
Analysis as follows:

A. Features provided to separate or protect redundant systemsj and equipment required to achieve cold shutdown.

B. Features which provide defense-in-depth for protection of
1

safety related systems, equipment, and components. i
<

Program objectives are to assure that fire protection features,
including mechanical and electrical systems, fire barrier
components and fire insulating material, are properly designed, ;

installed, operated, and maintained in accordance with regulatory
requirements, industry standards, and National Fire ProtectionAssociation codes and standards. Objectives are achieved as
follows:,

I

Fire protection specialty items are tested and approved by aA.

nationally recognized testing laboratory. ;
,

1

B. Control design documents, procurement, and installation ofs

| fire protection features.

C. Receipt inspection of specialty items to assure receipt of,

proper materials.

D. As-built inspections to assure proper material installation '

and layout.
{

E. Operational tests of ccmpleted installations to assure that i

systems function as intended.

Records of Quality Assurance activities are maintained on file
for future review.

Annual fire protection audits are conducted by a team of off-site3

personnel including a QA Qualified Lead Auditor, fire protection
engineer, and an individual knowledgeable of plant systems.Every third year, the Quality Assurance audit includes an
independent fire protection engineer who is not a direct employee
of the licensee.

l

Amendment I I
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REFERENCE FOR SECTION 9.5.1

| 1. NFPA 10, " Portable Fire Extinguishers, Installation, |
Maintenance, and Use" |

2. NFPA 13, " Sprinkler Systems"
t

| 3. NFPA 14, " Standpipe and Hose Systems" :

| |
| 4. NFPA 15, " Water Spray Fixed Systems"
|

S. NFPA 20, " Centrifugal Fire Pumps"

6. NFPA 22, " Water Tanks for Private Fire Protection" !

i

7. NFPA 24, " Private Fire Service Mains"

| 8. NFPA 26, " Supervision of Valves"
|

9. NFPA 30, " Flammable Combustible Liquids Code"

'

10. NFPA 51B, " Cutting and Welding Processes"

11. NFPA 70, " National Electric Code"
|

i
I12. NFPA 72, " Fire Detection and Alarm Systems" |

|

13. NFPA 80, " Fire Doors and Windows"

14. NFPA 92M, " Waterproofing and Draining of Floors"

15. NFPA 101, " Life Safety Code"

16. NFPA 204M, " Smoke and Heat Venting Guide"

17. NFPA 220, " Types of Building Construction"

18. NFPA 232, " Protection of Records"

19. NFPA 251, " Fire Tests, Building Construction and Materials"

20. NFPA259, " Test Method for Potential Heat of Building
Materials"

21. NFPA 600, " Private Fire Brigades"

22. NFPA 802, " Recommended Fire Protection Practice for Nuclear
Reactors"

Amendment I
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23. NFPA 803, " Fire Protection of Nuclear Power Plants"
24.

NUREG-0050, " Recommendations Related to Browns Ferry Fire,"
Report by Special Review Group, February 1976.

25. WASH-1400 (NUREG-75/014), " Reactor Safety Study AnAssessment of Accident Risks in U.S. Commercial Nuclear
-

Power Plants," October 1985.
26.

NUREG-75/087, " Standard Review Plan for the Review of SafetyAnalysis Reports for Nuclear Power Plants." :

Section 9.5.1, " Fire Protection Program." 1

Section 3.6.1, " Plant Design for Protection Against
Postulated Piping Failures in Fluid Systems Outside

IContainment
I

Section 6.4, " Habitability Systems."
27. Appendix A " General Design Criteria for Nuclear Power '

1

Plants," to 10 CFR Part 50, " Licensing of Production andUtilization Facilities" General Design Criterion 3, " Fire !Protection."

l28. Regulatory Guide 1.6, " Independence Between Redundant i

i

Standby (Onsite) Power Sources and Between TheirDistribution Systems." '

29. Regulatory Guide 1.32, " Criteria for Safety-Related ElectricPower Systems for Nuclear Pcwer Plants."
30. Regulatory Guide 1.52, " Design, Testing and Maintenance

Criteria for Engineered Safety Feature Atmosphere CleanupSystem Air Filtration and Adsorption Units ofLight-Water-Cooled Nuclear Power Plants."
!
'

31. Regulatory Guide 1.75, " Physical Independence of ElectricalSystems."

32. Regulatory Guide 1.88, " Collection, Storage and Maintenance
of Nuclear Power Plant Quality Assurance Records."

33. Regulatory Guide 1.101, " Emergency Planning for NuclearPower Plants."
34. ANSI Standard B31.1-1973, Power Piping."

.
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|35. ASTM D-3286, " Test for Gross Calorific Value of Solid Fuel '

by the Isothermal-Jacket Bomb Calorimeter (1973)
36. ASTM E-84, " Surface Burning Characteristics of Building

Materials (197 6) . "
37. ASTM E-119, " Fire Test of Building Construction and

Materials (1976) . "

ter19. IEEE Std. 383-1974, "IEEE Standard for Type Test of Class 1E
Electric Cables, Field splices, and Connections for Nuclear

,
'

Power Generating Stations," April 15, 1974

MPWo.IEEE Std. 384-1981, "IEEE Standard Criteria for Independence
of Class 1E Equipment and Circuits."

N yl.MAERP-NELPIA, " Specifications for Fire Protection of New
Plants."

|

44.V2. Factory Mutual System Approval Guide - Equipment, Materials,
Services for Conservation of Property.

I

4%.y3" International Guidelines for the Fire Protection of Nuclear
Power Plants," National Nuclear Risks Insurance Pools, 2nd

{Report (IGL). '

% 4Y.NFPA Fire Protection Handbook.

% yfSFPE Handbook of Fire Protection Engineering.

%Y4 Underwriters Laboratories Rating List.

% yJ, Underwriters Laboratories, " Building Materials Directory."

E?. 4WM E - CW, " Te:-) % Cn4re ) 12 d s< a 4 Fl"x = G F'* ",

Canaossy 5 ,S+ w u,,q ,__ y y, _.; y,_4 gau S ,, , e.e_, ''

|
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ALWR CESSAR INSERTS

INSERT /1: SECTION 9.5.1.1.2.C (Third paragraph) Delete existing,
Insert: Inside Containment and the Annulus: Cables used for safe
shutdown functions will be three hour fire rated cable protective
systems (i.e., mineral insulated cable or equivalent). A
potential exception is containment penetrations installed in the
containment vessel to transition between inner and outer
containment. These penetrations are currently available as one
hour fire rated. 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. This will be documented in
the " Fire Protection Safe Shutdown Analysis" and maintained as
part of the plant Design Basis.

INSERT /2: SECTION 9.5.1.2.B Inside containment:
The Fire Protection Safe Shutdown Analysis (which will be
maintained as part of the System 80+ design basis) will assure
that fire at any specific location inside containment will not
affect redundant safe shutdown components. It will also assure
that redundant safe shutdown components such as instruments and
valves will be separated to the extent practicable as stipulated

I
in SECY-90-016," Evolutionary Light Water Reactor
(LWR) Certification Issues and Their Relationship to Current
Regulatory Requirements".

As stated in section 9.5.1.1.2.C, cables used for safe
shutdown functions inside containment will be three hour fire
rated cable protective systems (i.e., mineral insulated cables or
equivalent). An exception to the three hour fire resistance
rating may be containment penetrations which are currently
commercially available with one hour fire resistance rating.
Three hour fire rated containment penetrations will be purchased
if available.

INSERT #3: SECTION 9.5.1.3.2.1: Where it is not practical to
provide laboratory tested components, engineering analysis will
assure that an acceptable quality of fire safety is provided. The
engineering analysis will be submitted to NRC for review.

.
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INSERT /4: SECTION 9.5.1.4.6, Third sentence: Components that may !

be protected by fire rated insulating material include structural |
steel, cables and safe shutdown components. If any of these !

features must be protected with fire rated insulating saterial, !
the material will be qualified by test to acceptance criteria j
that has been adopted by the Nuclear Regulatory Commission. |

|
INSERT #5: SECTION 9.5.1.5.1 Fourth paragraph: The control i

complex has a dedicated smoke removal system. The smoke removal ;

system serves the following areas:- j
Channels A, B, C, D Vital Instrument and Equipment Rooms '

,

Divisions 1 & 2 Essential Electrical Equipment Rooms|

Remote Shutdown Panel Room
iDivisions 1 & 2 Non-Essential Equipment Rooms

CAS and Security Equipment Rooms ;

j Computer Room and its Mechanical Equipment Room ,

' Control Room |
|OSC Equipment Room

OSC
TSC 1

TSC Mechanical Equipment Room
Control Room Mechanical Equipment Room i

| The Control Complex Smoke Removal System utilizes dedicated smoke |
exhaust fans for each safety related division. Dampers are three I

hour fire rated, normally closed, motor operated smoke dampers.
The dampers are remotely actuated from the control room. Motor
operators and power and control cables are located on the
opposite side of the fire barrier from which smoke is to be |

exhausted. The system uses 100% outside air supplied by the
control complex air-handling units. The smoke purge fans are
sized to exhaust three efm per square foot.

INSERT #6: SECTION 9.5.1.6 LOCATIdN OF FIRE PROTECTION FEATURES

Fire suppression and detection systems are provided in the
Nuclear Annex and the Reactor Building as stipulated by BTP CMEB
9.5-1 and as determined by the Fire Hazards Analysis.

Fire protection features will be provided in the turbine
building to ensure that the plant design basis goals and
objectives are met. Turbine lube oil tanks are located in a
separate room enclosed in three hour fire rated barriers. The
turbine lube oil system is protected by a fixed automatic fire
suppression system.

Main, auxiliary and reserve transformers are protected by
fixed fire suppression systems. Fire rated barrier shield walls

.
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|

will be provided between transformers and between individual i

i transformers and the turbine building. Oil Containment and
collection capability is provided for transformer areas.

'

The diesel generator fuel oil tanks are located inside
concrete structures and protected by preaction sprinkler systems.

The Onsite combustion turbine and fuel facility is separated
from other plant facilities. The gas generator and the control
room are protected by gaseous fire suppression systems.

The fire pump house is separated from other plant
facilities. Each fire pump room is protected by an automatic
sprinkler system.

; Other plant structures such as the radwaste building,
| component cooling water heat exchanger building will be protected

as appropriate to comply with plant design basis goals and
objectives.

Insert #7 SECTION 9.5.1.7.2 Fire protection control valves will
be either locked or electrically supervised to assure they remain
in the open position. Administrative controls will assure that ;

the fire protection water supply system is not used for non fire
protection purposes.

.

INSERT /8: SECTION 9.5.1.7.3.B: Delete existing: Automatic
sprinkler systems will be installed in areas as stipulated in BTP
CMEB 9.5-1. Sprinklers will be installed in other areas, as

| determined necessary to meet Fire Protection Program Design Basis
! Goals and Objectives as stated in Sections 9.5.1.1.1 & 9.5.1.1.2;

INSERT #9: SECTION 9.5.1.7.3.C: CESSAR-DC Section 3.4.4.1
contains a discussion of internal flood protection methods. These
flood protection methods will protect safe shutdown equipment
from internal flooding including flooding due to water released
during fire suppression activities.

INSERT /10: SECTION 9.5.1.7.6: A fixed automatic fire detection
system is installed in the Nuclear Annex and portions of the
Reactor building. Fire detection will be installed in the
following areas:

Areas containing major cable concentrations
| Safe shutdown major pumps .

Switchgear
1

Motor control centers
Battery and Inverter areas
Relay rooms
Fuel areas

Fire detectors will also be installed in other areas containing
appreciable in situ or potentially transient combustible
materials such as change room storagey contaminated area step off
pads and laundry rooms.

j
,

,

|

,
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EXECUTIVE SUMMARY

.

The protection of the System 80+m facility from the effects of fire
1

is of utmost importance. The fire hazards assessment verifies that i

the fire protection features required to assure; 1) compliance with

regulatory requirements and expectations, 2) an acceptable level of

reactor safety, 3) protection of personnel, and 4) protection of

capital investment are i,dentified and/or incorporated in the

engineering and design activities associated with Design

Certification.

To that end, the fire hazards assessment evaluates each fire area

in the Nuclear Annex and the Reactor Building and considers,

construction and architectural features, occupancy, required fire

protection features, and compliance with the fire protection design
basis goals and objectives.

TassRT #l
# ire hazards assessment is the first step in the development of...

a detailec . azard analysis which will evolve concurrently with

the plant design, conse. - and operation. In turn, the fire
hazards analysis will be the corne -_. of a comprehensive fire

protection program for the System 80+m facill ,

i

|
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1.0 INTRODUCTION

, -

1.1 PURPOSE

The purpose of the fire hazards assessment is to verify that the
| fire protection features for the System 80+* facility which will

assure compliance with regulatory requirements and expectations, an

acceptable level of reactor safety, protection of personnel, and

| protection of capital investment, are identified and/or

incorporated in the engineering and design activities associ.ated

with the Design Certification Program. The fire hazards assessment f
I will later be expanded during detailed engineering, construction, [

,

!

| and plant start-up, resulting in a complete fire hazards analysis.

:

1.2 SCOPE !

l

| The scope of this assessment includes all fire areas in the Nuclear

Annex and the Reactor Building. Fire areas are identified in
CESSAR-DC Section 9.5.1, Figures 9.5.1-2 through 9.5.1-9. An

assessment for each of the fire areas is included in Attachment A i

of this document.
;

1.3 REGULATORY COMPLIANCE
I

The fire hazards assessment assures compliance with NUREG 0800,
.

Standard Review Plan, Section 9.5.1, Fire Protection Program (which

adopts Branch Technical Position CMEB 9.5-1) and SECY 90-16,
1

| " Evolutionary Light Water Reactor (LWR) Certification Issues and

Their Relationships to Current Regulatory Requirements", to the >

extent possible for the Design Certification Program.
,

!

1.4 ASSESSMENT ELEMENTS ;

!

Elements considered in the fire hazards assessment are construction
and architectural features, occupancy, and associated required fire

1

)

.

t
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protection features. ;

,

1.4.1 Construction and Architectural Features

These features are evaluated to assure that the- structural,

i

materials have proper fire resistance rating; that interior

finishes are non-combustible or fire retardant; and that the plant

is adequately subdivided into separate fire areas. In addition,

the plcnt arrangement is carefully evaluated to ensure adequate

. means of personnel egress and fire brigade access are provided.
!

|
!

1.4.2 Op p nancv
,

r

Each fire area is evaluated to determine:

Function and importance of the associated equipment and*

components.

Combustible materials present.;i *

i

! Ignition sources.*
,

Potential for fire ignition due to operation, maintenance, and I*

testing.

+

Potential for radiological and toxic hazards.| *

All of these are considered based upon the information available in

the Design Certification stage. These issues will be addressed in

much greater depth and detail when the fire hazards analysis is '

conducted. |
,

'

|
!
I

2
1

,

*

i

|
.



1.4.3 Fire Protection Features |

|
|

Each fire area is evaluated to assure that.
|
1

l

Fire barriers and fire insulation materials have proper fire*

resistance rating.

1

Automatic fire detection is provided for prompt notification*

of fire.

Fixed automatic suppression systems, manual fire hose systems,*

and portable fire extinguishers, are available for fire i
l

control and suppression. j

l

I
Smoke control measures can be employed to mitigate che !

*

un a cccp4 = bic. m s f rAb od '

& of products of combustion,
i

i

lCommunication equipment and lighting is available to*
<

facilitate fire control and suppression and mitigate damage.

Again, final determination of all fire protection features will be
i
1

based on the completed Fire Hazards Analysis. I

1.4.4 Desicn Basis Comoliance

The assessment for each fire area is concluded with a review to

ensure compliance with all fire protection design basis goals and

objectives.

3
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I

! 1.5 FIRE HAZARDS ANALYSIS

.

1.5.1 Detailed Encineerino

| As engineering progresses, the fire hazards assessment will be

expanded. Detailed engineering analysis will be conducted to aid

in selecting fire protection features for each fire area, and toc

verify that features selected are appropriate. These engineering ;
i
' analysis will be part of, or will be referenced in the fire hazards

]
-

analysis. For each fire area, the fire hazards analysis postulates f

f

| fire ignition (by plant equipment or exposure fire); evaluates

j potential damagability prior to detection and suppression; and '

i i

! evaluates the consequences of damage to reactor safety, unit 3

|

availability, capital investment, and personnel safety. The fire i

hazards analysis will be an integral part of the engineering

process and will evolve concurrent with the plant design.

1.5.2 Plant Construction and Start-Uo
!

f

As the plant construction progresses, the fire hazards analysis |
will be continually reviewed and updated based on plant as-built !

I

configurations. Assumptions made prior to construction will be
'

verified based on plant walkdown and review of equipment
'

; literature.
.
,

1.5.3 Comoleted Analysis
j

The completed fire hazards analysis confirms that regulatory j
requirements and safety objectives are met, and that fire

protection features and programs are adequate to protect unit

availability, capital investment, and personnel safety. The fire

hazards analysis will be a controlled engineering document and will

be reviewed and revised as necessary throughout the life of the

plant.

4
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|

The station fire prevention and protection administrative programs
and pre-fire planning will be based in part on the fire hazard

analysis.

|

1

1.5.4 Additional Analvsis J

:

As a separate task, a Probabalistic Risk Assessment will be
|

conducted, during which fire will be analyzed as a potential core
c

melt initiating event. This assessment will be used to reduce the j

risk of reactor core damage due to fire, and will complement the '

fire hazards analysis, f
'
.

1

I
.

.-

;

'l

I

.

L

|

|

|

|

!

|

!

!

!
!

5

.



- _ _ _ _ .. ___ _ - ___ _ ____

.

2.0 COMPANION DOCUMENTS

.

2.1 SAFETY ANALYSIS REPORT

The Safety Analysis Report (Section 9.5-1 of CESSAR-DC) is a
summary document which provides a substantive report of the Fire

Protection Design Bases, General Design Guidelines, System concepts
and an overview of fire prevention and protection programs.

? RESPONSE TO NUREG 0800, STANDARD REVIEW PLANc
,

The Nucle - Regulatory Commission, NUREG 0800, Standard Review

Plan, Section ~ 5.1, Fire Protection Program, provides guidance for

fire protection p. rams for commercial light water reactors. This

section adopts Branch echnical Position CMEB 9.5-1 which provides

specific regulatory guida. for fire protection.

i
1

| The response to the Standard Review t n for the System 80+" Design ;
( will be included in " Response to NUREG Ob ' Standard Review Plan,"

report for fire protection.

2.2 / Resconse To SECY-90-16

|

The Nuclear Regulatory Commissions's SECY-90-016, " Evolutionary

Light Water Reactor (LWR) Certification Issues and Their
Relationship to Current Regulatory Requirements," outlines

regulatory requirements for various fire protection issues for new

lightwater facilities. These requirements enhance those already
included in NUREG 0800, Standard Review Plan.

The response to SECY-90-016, for the System 80+* Design will be
~

included in the " Response to NUREG 0800, Standard Review Plan",
report for fire protection.

!

6
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i

!

2.3 PRE-FIRE PLAN
!

.

The Pre-Fire Plan will be a document developed by the Station Fire

Chief to provide summary guidance to station operators and fire

brigade members in the event of fire. The Pre-Fire Plan will be

based in part on information provided in the fire hazards analysis.
Station fire fighting strategies will be developed based on
identified potential fire hazards, risks and engineered fire

protection concepts.

'

2.4 SELECTED LICENSEE COMMITMENTS

Selected Licensee Commitments will be included in the Safety
Analysis Report and contain surveillance, operability and
compensatory action requirements for fire protection systems,

equipment and components including fire protection water supplies,

water flow paths, fire detection systems, fixed automatic and
manual fire suppression systems and fire barriers.
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3.0 FIRE PROTECTION DESIGN BASIS

|
=

'
3.1 DESIGN BASIS GOALS

:

The Design Basis Goals of the fire protection program are as ,

follows:

Prevent radioactive release as a result of fire in accordance*

, with 10CFR50 Part 100 guidelines.
|

Prevent the possibility of core melt due to fire and loss of*

ability to achieve safe shutdown following a fire.,

|
'

i

Prevent the presence of Category 1 risks (as defined in-
,

Section 6.0).

|
Mitigate the potential of personnel injury due to fire.- '

|

Protect unit availability by limiting potential fire damage tot =

j an acceptable level.
l

Protect capital investment in the facility.-
,

|

3.2 DESIGN BASIS OBJECTIVES

The Design Basis Objectives of the fire protection program are as

follows:

Station design and layout to prevent the possibility of fire*

affecting redundant divisions of equipment required for cold

I shutdown, prevent a fire-induced loss of coolant accident
t

| (LOCA), and prevent interaction with other systems which could
1

lead to a fire-induced LOCA. Safe Shutdown as defined in the

Standard Review Plan pertains to Cold Shutdown as part of the
System 80+" Design philosophy.

8
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: !

!

!
Station layout to assure adequate access and egress routes for {

*

personnel protection. .

Provision of sufficient fire area compartmentation to preclude |
*

the presence of Category 1 risks. (See Section 6.0) |

Provision of fixed systems to provide prompt fire detection*
3

and fire suppression consistent with design basis goals. i

i

i.

Provision of manual fire fighting equipment for early fire-
e

| suppression and for structural fire fighting.

i
Provision of smoke removal capability to facilitate manual |

-

fire fighting and mitigate smoke migration beyond the area of
,

fire origin. !

A fire prevention program including housekeeping control of !
-

combustible materials, control of potential ignition sources !

and a program of management inspection, audit and review.

A fire response program consisting of well trained and.

equipped plant fire brigade personnel prepared at all times to

assume fire fighting responsibilities.

A quality assurance program to assure design methods and-

features are properly implemented. The quality assurance
' program also verifies that operations, maintenance, and

surveillance programs are properly implemented.

A fire protection program that complies with NUREG 0800*

Standard Review Plan and BTP CMEB 9.5-1, Rev. 2, July 1981:

" Guidelines for Fire Protection of Nuclear Power Plants" and
SECY Letter 90-16, " Evolutionary Light Water Reactor (LWR)

Certification Issues and Their Relationships to Current

Regulatory Requirements." Specific deviations and technical

9
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justification are included in the fire hazards analysis.

! *
.

Operations and maintenance program for surveillance, testing, !-

and maintenance of fire protection systems, equipment and
.

,

features.
,

[

t

i

i

.

I

!
t

i

|

h
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! 4.0 FIRE PROTECTION GENERAL GUIDELINES FOR PLANT DESIGN
-

*,

4.1 SEPARATION OF SAFE SHUTDOWN SYSTEMS

|
,

'

j 4.1.1 Outside Containment And The Annulus
!
|

Safety related divisions are separated from each other by three-

hour fire rated barriers. Exceptions are the Control Room and

Remote Shutdown Panel Room. The Control Room and Remote Shutdown.
,

Panel Room are physically separated and electrically isolated from

each other so that fire in either room will not affect the ability

to achieve Safe Shutdown in the unaffected room. Z....__.-

_ M i- . _ _ . . _ - . . _ .. ..__.. _ ~ - . -..-- J ... . _ - _.. . 11-
~

~' '
_ . . _ . . . . . . _ _ . . . _ -_y. - . . _ . u ca va s u wsc. n . . . . . .

. . _ _ _ _. . .

4.1.2 Inside Connair mer:t And The Annulus

dj$b d M
undant divisions are separated by quadrant to provide sufficientn

spat..' separation, as proven by engineering analysis in the
annulus d at containment penetrations. Another option for

separation i. through use of mineral insulated jacketed cables

which qualify as ither a three hour rated barrier or a radiant
heat shield. If it qu 'ifies as a radiant heat shield, engineering

! analysis will verify tha 'he heat shield coupled with minimum 20 |
i

:'

foot separation between redt. ant divisions with no intervening
i

i

combustibles, and/or augmented w1 sprinklers and automatic fire
i

detectors, will withstand any credi fire occurrence. Where'

redundant divisions of equipment normal. used to achieve Safe
Shutdown, by necessity, converge, an enginee q analysis will be

conducted (when sufficient design detail is avai. le) to assure

that cold shutdown can be achieved utilizing equipment ich would

not be affected by fire at the specific location. The engl. aring
|

analysis will be maintained as part of the System 80+" Des. n'

Basis, and will be referenced in the fire hazards analysis.

11

.
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4.2 GENERAL FIRE PROTECTION FEATURES

\ |
'

Three-hour fire rated barriers are provided as necessary to !*

'" ''O.f' ' ' ' '

preventthepresenceofCategory1 risks (' be{sEc2 nJ Secised 6.0.h*45

A fire protection water system is installed, including water*

supply, pumps and distribution system, with redundancy and !

reliability to meet provisions of BTP CMEB 9.5-1.
|
i

| Fixed automatic suppression systems are engineered and*

installed for the specific hazard in accordance with the

design objectives as determined by the fire hazards analysis. j

Portable fire extinguishers, fire hydrants, fire hose stations*

and supporting equipment are provided to facilitate manual
i

fire fighting.

Ventilation systems are installed, including provisions for*

1

controlling spread of fire and smoke beyond the area of 5

origin. HVAC systems are division specific; therefore, there |

are no dampers in barriers which separate redundant divisions |

of safety-related equipment. The exception to this is that

there is a single opening in the divisional fire wall that

separates the redundant air handling units. An air intake
duct which supplies make-up air to the redundant Control Room

Systems passes through this opening. This arrangement enables
make-up air to be drawn from either side of the facility and

is necessary for nuclear safety reasons. This opening is

protected with a combination fire and smoke damper. Smoke

control capability is provided as part of HVAC system design
, ) to mitigate smoke spread beyond the area of origin.
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Multiplexed instrument and control signals by fiber optic-

cable are provided to minimize the. quantity
. . of (fessA

combustible
i Messesseneee cable insulation in the plant.

Where fixed fire suppression systems are installed, provisions-

for control of water drainage and features to mitigate damage

due to water discharge are included.

Equipment and systems are designed to mitigate the potential-

for fire due to equipment failure during the Design Basis

Seismic Event. An example is the Reactor Coolant Pump Motor

Oil Collection and Drain System.

Fire protection (suppression and detection) equipment is-

designed to mitigate possible interaction with safety-related

equipment during the design basis seismic event. Interaction

includes the potential for impact of spray or flood due to

pipe failure.

Fire hose standpipe s stem in the Nuclear Annex and a water-

No
supply that provides gpm to at least =eme= hose stations for

at least two hours are seismically designed.

,

I

|

|

!

.
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5.0 FIRE PROTECTION SYSTEMS DESIGN PHILOSOPHY4

.

5.1 DEFENSE-IN-DEPTH

Fire Protection Systems are conceived, designed, and installed

based on defense-in-depth concepts such that:

Failure of one water source (i.e., fire pump and suction tank)*

will not impair delivery of an adequate water supply to any '

fixed fire suppression system (including the quantity of water

reserved for hose streams).

Impairment of any portion of the exterior fire protection+

water distribution system will not affect delivery of adequate

water supply to any fixed fire suppression system (including

the quantity of water reserved for hose streams).

Impairment of any portion of the interior fire protection+

distribution system will noTimpair both primary and backup
fire protection systems.

Impairment of any primary fire protection system will not+

impair the backup fire protection equipment for the area.

Impairment or inoperability of any fire detection system+

circuit will not affect operability of other circuits of the

system.

Inoperability of any fir 4 rated barrier in the Nuclear Annex+

is addressed by adm'nistrative controls which assure

inspection and surveil'ince of potential fire hazards in the

vicinity and prompt repair to restore operability.

i

14

.



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

M

i

i

5.2 DETECTION AND SUPPRESSION SYSTEMS
i

.

5.2.1 Detection Systems
,

,

1
i
i

| The fire detection system is conceived, designed and installed to
!

provide notification of incipient fire consistent with Design Basis )
Goals and Objectives. The fire detection philosophy is that

e 91*M d Q ,i;
detector sensitivity is einsengedto detect an incipient fire. Fire |

detector alarm and annunciation is arranged for prompt notification
(

so that fire brigade personnel can respond and extinguish fire with j

manual fire fighting equipment.
,

I
,m ,

y4hd by 15T7 CtMEB 9 5-C |
. e j

5.2.2 Sorinkler Systems JL4 -
i

,

The fixed automatic fire sprinkler systems are installed where the I

fire hazards analysis determines that detection alone will not !

achieve Design Basis Goals and Objectives. The systems are
conceived, designed and installed to suppress and control fire

(prior to propagation) to a size (heat release) which would not I
cause unacceptable damage. Automatic sprinkler heads are located

and sensitivity selected to actuate and discharge an adequate
quantity of water in an effective distribution pattern to provide
cooling of the area, protection of plant features and fire

suppression and control consistent with Design Basis Goals and
Objectives.

5.2.3 Hose, Nozzle And Extincuisher Selection and Location

Fire hose stations are located to assure accessibility to fire |

brigade members and complete coverage to any plant area with a
f

length of fire hose consistent with NFPA 14 or, if additional hose

lengths are required, they are provided to assure that they can be
deployed in a reasonable time period and will provide an adequate
water supply.

15
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I

i

i

Fire hose material is selected based on hydraulic characteristics

as well as other important parameters quch as ALARA, ease of
handling and maintenance requirements. Fire hose nozzles are
selected based on the anticipated fire hazard. Nozzles in areas

containing electrical equipment are UL Listed or FM Approved for

use on energized electrical equipment. In other areas, nozzles are

selected based on required water flow, pressure and desired
distribution patterns.

Portable fire extinguishers are located to assure accessibility by
fire brigade members and to provide adequate coverage in accordance
with NFPA 10. An exception is that fire hose stations provide

suppression capability for Class A fire hazards in lieu of portable

fire extinguishers unless the Fire Hazard Analysis determines Class
.

.f.v. 5 f* CMA portable fire extinguishers are necessary- -.

k 2 ud. <Era 56ET * h
Dry chemical extinguishers which are potentially corrosive to plant
systems, equipment and components are not}used unless specifically
determined to be appropriate by the FHA [ y ca. Spe Oc hc2AYE-

Wheeled 50 lb. or 100 lb. carbon dioxide extinguishers are located
as determined appropriate.

5.2.4 Alarm And Annunciation Stratecies

Alarm and annunciation strategies are consistent with human f actors

engineering principles. In areas protected by automatic fire

detection and/or suppression systems, local alarms are provided for
occupant notification. Annunciators are provided in the control I

room to alert operators to system trouble and actuation conditions.

Alarms are provided for fire suppression systems as part of the
central fire protection control system.

16
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i 5.3 HUMAN FACTORS CONSIDERATIONS ,

I i
;< .

I5.3.1 Valve Accessibility
,

i

Fire protection control valves are located such that they would be .

4

| accessible for emergency operation. Valves which control fixed j

fire suppression systems are not located in the area protected by
1

1 the system.
,

I

5.3.2 Drains And Insnector's Test Connections i

3 |

i ,

Valves for drains and inspector's test connections are located in

accessible areas. Locations are selected based on ALARA principles
,

j and provision of plant system drains to remove water discharge. f
!

5.3.3 Local Audible And Visual Alarms

a

Local audible and visual alarms are unique signals so that they
i will not be confused with other station signals. The alarms for

each area are located and selected based on background noise level,
| degree of obstruction and other pertinent considerations.

5.3.4 Manual Pull stations

'

Manual pull stations are located in designated paths of egress,
normally adjacent to exit doors. The location is identified by
signs, arrows or other visible means.<

!

'

!
J

t

'
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!

5.3.5 Fire Hose Stations !

.

i Fire hose stations are located so that they are accessible at the
,

entrance to each fire area (either outside or inside the area). !
r

Where possible, hose stations are located to provide adequate ;

coverage with 75 feet of hose. Flow restriction orifices are
provided when necessary to maintain pressure at a maximum of 100

psi. For personnel safety, nozzles are selected based on the
hazard protected. Nozzles in electrical equipment areas are

qualified for use on high voltage equipment.
,

f

i

5.3.6 Portable Fire Extincuishers |
,!

i

Portable fire extinguishers are located so that they are accessible :
,

at the entrance of each fire area. They are selected for each area

based on the potential fire hazard. i
!
i

!

| 5.3.7 Fire Detection Svstems '

!
l

Fire detection systems are engineered for remote circuit continuity
; and sensitivity testing. Accessibility is a factor in selecting
I :

tdetector locations.

5.3.8 Emercency Lichts

i

Emergency lighting is provided for personnel egress and fire
brigade access to each fire area.

18
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!
6.0 STRATEGIES FOR DEFINTNG AN ACCEPTABLE LEVEL OF RTSK

|
,'
,

6.1 GENERAL |;

!
2

,

The strategies for defining an acceptable level of risk are based

on the extent of damage that is acceptable consistent with the |

Design Basis Goals and Objectives (Sections 3.1 and 3.2). Each
fire area is analyzed to determine the level of acceptable risk.,

,

'
i

6.2 CATEGORTES OF RISK
:

'

6.2.1 Catecorv 1

,

Equipment or component damage and electrical faulting are |
unacceptable. Control of particles of combustion is essential.

,

Examnles
\'

Locations containing redundant equipment, components and 'a
,

cables which are analyzed and documented as an assured method
of Safe Shutdown.

|

Sensitive equipment or high value areas where fire damage and*

residue would cause unacceptable economic loss due to property,

damage or loss of unit availability.

%
;7#

,

1 I Fire Protection Design Basis Goal of the System 80+5 Design is to.

{ avoid Category 1 occupanciesgoofsd of CaMin.s o urf.
m O _ -

| -gb c6 P1Jor) .'
1 3 - - - _,

Tk mdx Wcd. _ E4 Ji-f
__ _ _

w

s+ s D+dca t & 4 . w A~+ Jaw m 4-4)
ud wkl a ng ap areemes 1. .r - i . c . s . L .

'

= - - - -

-,

s
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6.2.2 Catecorv 2

L asEW #5 -

' ipment, component or cable damage is acceptable, but failure or

elec *ical faulting due to fire is unacceptable, or control of

partic es of combustion is important to protect redundant equipment
and perss nnel. |

|

Examoles
i

Locations c o. aining a @ channel c4 equipment required I=

for Safe Shutd *

. t

Nuclear Safety rela d equipment, components and cables which=

provide support for fe Shutdown or accident mitigation'

functions. ,

i

Equipment, components and bles which provide emergency ;*

functions such as DC power, tu ine lube oil, hydrogen seal
oil cooling pumps, etc. b "f~g ptb ~ *^' "" 4' "'#j
ogo.L).

V

Equipment, components and cables w ich must function to*

maintain unit availability.

Equipment, components and cables are regt. ' red to function.

i

| following fire so that they can be repaired or replaced at the

NA "'t*f " Enext unit outage (p f22su+G m od % W ''

a 4 w sn.~
j 6.2.3 Cateoorv 3

Equipment, component or cable failure is acceptable, but fire
propagation or generation of appreciable products of combustion are,

I
' unacceptable.

;

,
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Exaroles

.

Equipment which provides noncritical function, failure will*

not affect unit availability, repair and replacement can be

accomplished within a reasonable time and expense to support
unit availability.

Hazardous areas where damage is acceptable but early fire*

suppression and containment is important to limit the extent

of property damage and/or for personnel safety.

6.2.4 Catecorv 4

Equipment, component and cable failures are acceptable. The risk
of fire propagation is acceptable or low hazard does not merit

protection when evaluated against ALARA, expense installation or
other design basis concerns.

Examoles

Areas where damage and significant fire spread, and releasee

and/or spread of particles of combustion are acceptable.

Areas where small concentrations of insitu and potential.

transient combustibles are not sufficient to support fire '

propagation and potential spread of particles of combustion

will be contained in the fire area.

Areas where failure of equipment, components and cables which.

serve non-critical functions is acceptable.

I

Areas where loss of unit availability is an acceptable risk.

when evaluated against cost of protection, exposure hazard and
frequency of fire in the occupancy.

21
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I

!

6.3 FIRE PFOTECTION REOUTFEMENTS FOR CATEGORIES %.-~ ~

6.3.1 Cateoorv 1 /
. McLf $g.c/h _-.

s - ~~._ ,- --

The occupancies will not be permitted,f' consistent w'ith the Design
|

Basis Goals outlined in Section 3.1. |

3rP CastB 9 5 I |

A.S g 14,,4e.) s #6.3.2 Catecorv 2
,

-

~ 13.- ; .~/ .e v -
--

These occupancies are protected ( -:n_:- ; 1 : -- -
' ' -

.. _ _ _

^ ^'7'
'

~w- - _m ______; _ i _ , _ _.g 2-

__ . =.~-w .._m.. .
-

.m '' ::i,__

_ ~yr..... -,- _...- -. c.... _ , __

1- _ :i_--" :: _ _ _ . - -,;: fl _ "- , " ~ ~ ' '' -- - -

l_ _..,__; C __Z i ._ _ _ _ : 1 _^ ~ ^# ^^"' -- -

c.-_.... _ _ . . _ _ _ y._ -

6.3.3 Cateoorv 3

These occupancies are protected by fire detection systems which are

designed to detect an incipient fire and alert station personnel.

Fire suppression for these areas may be by manual firefighting
only. Fixed automatic suppression systems are not provided unless
determined necessary to mitigate fire propagation.

.

6.3.4 Cateoorv 4

These occupancies do not merit installation of fire detection and

suppression systems. Fire control is provided by manual |

firefighting activities. By classifying an area as Category 4
risk, it is recognized that an area does not have fixed fire

i

detection and/or fixed automatic fire suppression systems. Pre- |
Fire Plan strategies are developed accordingly.

|22
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7.0 SAFE SHUTDOWN ANALYSIS

i -

i 7.1 SAFE SHUTDOWN FOLLOWING FIRE CRITERIA

i

A fundamental premise of the System 80+" Design and facility layout
is that Safe Shutdown can be achieved following fire and loss of

all function in any fire area in the Control Complex and Nuclear

; Annex. Safe Shutdown can be accomplished without re-entry into the

1 affected fire area.
i

; Safe Shutdown following fire is defined as Cold Shutdown as stated
;

1 in CESSAR-DC, Section 7.4.

1
-

Fire is not postulated concurrent with simultaneous, coincidental

failures of safety systems, other plant accidents or the most

; severe natural phenomena.

l
Fire is postulated with and without loss of offsite power

(whichever is the most severe challenge to the ability to achieve '

Safe Shutdown).

I

4

1 7.2 SAFE SHUTDOWN FOLLOWING FIRE DESIGN BASIS GOALS
f
1

The Design Basis Goals for Safe Shutdown following a fire are:

i

Achieve and maintain subcritical reactivity conditions in the=

primary system. i

|

1 Maintain reactor coolant inventory..

Achieve primary system temperature and pressure conditions" *

i

i defined as Cold Shutdown.

Maintain Reactor Coolant System (RCS) process variables within; *

those predicted for loss of AC power.
.

23
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I

|

| Prevent fuel clad damage, failure of the primary system.

pressure boundary, or rupture the coptainment boundary.

7.3 SAFE SHUTDOWN FOLLOWING FIRE PERFORMANCE OBJECTIVES

Performance Objectives for Safe Shutdown following fire are:

Maintain RCS pressure boundary integrity (i.e., reactor.

coolant pump seals, etc.).

Assure the reactivity control function maintains the available.

shutdown margin at greater than 1% aK/k with the highest worth
control rod fully withdrawn.

Assure reactor coolant make up is available to maintain.

reactor coolant in the pressurizer within prescribed levels.

Maintain reactor coolant system decay heat removal function*

and cool down the RCS to Safe Shutdown conditions.

Provide direct readings of process variables necessary to.

,

| perform and control negative reactivity, reactor coolant
pressurizer level and decay heat removal.

Maintain support functions (process cooling, lubrication,.
'

etc.) for equipment required for safe shutdown.
|

|

7.4 SYSTEMS REOUIRED FOR SAFE SHUTDOWN

Emergency Feedwater System (EFW) provides secondary side decay.

| heat removal capability.
!

!

Atmospheric Dump System (ADS) provides secondary side pressure.

| control capability.

24
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Shutdown Cooling System (SCS) provides residual heat removal-

function for cooldown from hot shutdown to cold shutdown
I conditions.!

!

Safety Injection System (SIS) provides makeup capability for i
=

inventory and water chemistry control and boron injection.

Safety Depressurization System (SDS) provides primary pressure*

control capability.
,

| Essential Chilled Water System provides chilled water for HVAC=

l
| 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 Injection System, Essential Chillers,

Emergency Diesel Generator Coolers (as well as other non-safe

shutdown equipment).
g

Station Service Water System (SSWS) takes suction from the*

i ultimate heat sink and provides cooling water flow to the CCWS

heat exchangers for cooling and decay heat removal.

The Control Building, Nuclear Annex, Subsphere, and Emergency.

i

Diesel Building HVAC Systems provide ambient temperature |

control within parameters required to assure components

function as intended to achieve Safe Shutdown condition.

The onsite Emergency Diesel Generators provide power for IE-

busses for equipment power, control and instrumentation
required to achieve Safe Shutdown conditions.

Reactor coolant pump seal cooling is provided by either direct.

cooling by the Component Cooling Water System or seal

( 25
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- - - -'' 7 C , Chemical Volume and Control, Systema - -: ? -
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! Each of the above systems includes adequate instrumentation in the
; Control Room and at the Remote Shutdown Panel to assure that Safe

.
Shutdown can be achieved.

<

.

7.5 SAFE SHUTDOWN COMPONENTS

& ( % 4e Nc

The fSafe Shutdown - '' Analysis will identify the
' r ^-

portions of each of the above systems which are required to achieve;

| Safe Shutdown condition in accordance with the criteria for Safe
!)| Shutdown following fire. This analysis will determine the specific

components of each system required for Safe Shutdown. I
'

4

7.6 ASSOCIATED CIRCUITS
] oph, c >4 g,' ,

-

Redundant divisions of 1E electrical power and control ci uits are
physically separated and electrically independent. pysical

3 separation is provided by three-hour fire rated barriers so that
redundant safe shutdown circuits are not located in a common
enclosure. ..u : ^^ :

-
, e 24
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Redundant divisions of 1E circuits are i

{powered by independent busses which are not interconnected. Since i
1

the redundant divisions are physically separated and electrically {
independent, multiple electrical faults on one division will not
affect the ability to achieve Safe Shutdown with the unaffected 1E
division.
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_- ;,_ _ _ . _ _ _ _
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|

|
|

l
t

l

i

The Control Room and the Remote Shutdown Panel Room are

electrically isolated by fiber optic cables and optical isolators.,

Fire in either room would not affect the ability to achieve Safe
Shutdown from the unaffected control station. Transfer switches

.1::' '-''
- caca at cue ;out cuouuulo .I em uvy seAnucu#-

_ _ . ____. ,.m ____ ' . - - - - - - - - " _ - - - - - - - , - .
' - -'' - ' --

----
-

~,--r-- _ _.,-.-su- ., . . . . .

fir: i:; rin;1_ -___ - 11 me. mffm . .:.. xiilit; ' : ''^"^ c'#e

#-' ' "^^'^" ^'^^**4 cal ce"*"^'ek" f . f . . .. --.... 1 "::-m.. -

t- -__sem a 4. 4 e 4 - which -temfer- con 4cel Sc.m neg____- ;_ 7

! Ccm4rcl Acom 4 e +S e. R emc>4 e ShuMown hel et 16m fe d in ut
Con 4eo) Room .up

REDUNDANT FIRE AREAS CONTAINING SAFE SHUTDOWN EOUTPMENT7.7

5p The following identifies fire areas that contain equipment required
for Safe Shutdown following a fire, and the redundant areas for the~

h opposite division.
OC
u)

FIRE AREA EOUIPMENT REDUNDANT AREA

I Fd
1 Div. 1, Channel A Vital 3

4

Instrumentation

2 Div. 1, Channel C Vital 4

Instrumentation

j 3 Div. 2, Channel B Vital 1

Instrumentation

| 4 Div. 2, Channel D Vital 2

Instrumentation

9 Div. lA, CCW Pump 12 |

10 Div. 1B, CCW Pump 11

11 Div. 2A, CCW Pump 10

12 Div. 2B, CCW Pump 9

15 Div. 1, Control Room HVAC 16

16 Div. 2, Control Room HVAC 15

21 Div. 1, Channel A Cable 22

22 Div. 2, Channel B Cable 21

24 Div. 2, CCW Piping 49

27
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!

FIRE AREA EOUTFMENT REDUNDANT AREA

32 Div. 2, Cable 33 j-

33 Div. 1, Cable 32 |

34 Div. 1, Motor Driven Emergency 35
Feedwater Pump

35 Div. 2, Motor Driven Emergency 34

Feedwater Pump

36 Div. 1, Turbine Driven Emergency 37

Feedwater Pump

37 Div. 2, Turbine Driven Emergency 36
Feedwater Pump

38 Div. lA, SI Pump 39
39 Div. 2A, SI Pump 38
40 Div. 2B, SI Pump and 41

Div. 2, Shutdown Cooling Pump

41 Div. lA, SI Pump and 40
Div. 1, Shutdown Cooling Pump

42 Div. 2, Emergency Diesel Generator 43
43 Div. 1, Emergency Diesel Generator 42
44 Div. 1, Charging Pump 45
45 Div. 2, Charging Pump 44
49 Div. 1, CCW Piping 24
53 Div. 2, Cable 54
54 Div. 1, Cable 53
55 Div. 2, Cable 56
56 Div. 1, Cable 55
57 Div. 1, Essential Chilled Water 58
58 Div. 2, Essential Chilled Water 57
63 Div. 1, Channel C Cable 64
64 Div. 2, Channel D Cable 63
65 Div. 1, Channel A Squipment 66
66 Div. 2, Channel B Equipment 65 |
70 Div. 1, Channel C Switchgear 71 |

71 Div. 2, Channel D Switchgear 70

28
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FTRE APEA EOUIPne.NT REDUNDANT AREA

73 Div. 1, Channel C Equipment 74
74 Div. 2, Channel D Equipment 73
77 Div. 2, Fuel Pool Cooling Equipment 80
78 Div. 2, Valve Gallery 79
79 Div. 1, Valve Gallery 78
80 Div. 1, Fuel Pool Cooling Equipment 77
82 Div. 1, Emergency Feedwater Tank 83
83 Div. 2, Emergency Feedwater Tank 82 '

84 Div. 1, Main Steam Valve House 85
85 Div. 2, Main Steam Valve House 84
95 Div. 1, Channel A Penetration Room 96
96 Div. 2, Channel B Penetration Room 95
97 Div. 1, Channel C Penetration Room 98
98 Div. 2, Channel D Penetration Room 97

166 Div. 1, CCW Surge Tank 167
167 Div. 2, CCW Surge Tank 166

I

|

>
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8.0 SUI' MARY

'

The fire hazards assessment is the first step in the development of
the complete fire hazards analysis for the System 80+" Design. It

assures that all regulatory regulations and expectations as well as
|

all other Fire Protection Design Basis Goals and Objectives are
addressed in the Design Certification process.
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ALWR FIRE HAZARDS ASSESSMENT INSERTS
|

INSERT #1: Executive summary, third paragraph: The Fire Hazards !

Assessment is developed during the plant certification process to |

provide the programmatic framework for the plant fire protection |

program and the fire hazards analysis that is to be developed j
during detailed design after design certification. j

INSERT 12: SECTION 4.1.2 Delete existing: Inside Containment and
the Annulus: Three hour fire rated cable protective systems
(i.e., mineral insulated cables) are used for cables associated 1

with safe shutdown functions. An exception to the three hour fire
'

resistance rating may be containment penetrations that are
currently commercially available with 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. This will be documented in
the " Fire Protection Safe Shutdown Analysis" and maintained as
part of the plant Design Basis.

INSERT #3: SECTION 4.2 fifth bullet, Add second paragraph:
The Control Complex has a dedicated smoke removal system. The
smoke removal system serves the following areas:

Channels A, B, C, D Vital Instrument and Equipment Rooms ;
'

Divisions 1 & 2 Essential Electrical Equipment Rooms
Remote Shutdown Panel Room
Divisions 1 & 2 Non-essential Equipment Rooms
CAS and Security Equipment Rooms
Computer Room and its Mechanical Equipment Room '

Control Room |
OSC Equipment Room 1

OSC |
TSC i

TSC Mechanical Equipment Room
,

Control Room Mechanical Equipment Room |
The system has a dedicated smoke exhaust for each safety related j
division. The smoke exhaust system has three hour fire rated,
smoke dampers. These dampers are normally closed and are remotely
actuated from the control room. Damper motor operators and power
and control cables are located on the opposite side of the fire
barrier from the area from which smoke is to be exhausted.

INSERT #4: SECTION 5.2.3: Another' exception is that in high |
radiation areas where the Fire Hazards Analysis determines that
there is a minimum of combustible materials and a minimum of risk
to safety related equipment or equipment necessary to maintain
unit availability , fire extinguishers are located outside the

, . _ _ _



area where responding fire brigade members can obtain an
extinguisher and carry it into the area for use. This is
consistent with ALARA principles.

INSERT #5: SECTION 6.2.2 Delete existing:
6.2.2 Catecorv 2

Category 2 areas contain equipment and/or components that
are analyzed as an assured method of achieving safe shutdown or
for which specific fire protection features are stipulated in BTP
CMEB 9.5-1.

Examples -

* Control Room and Remote Shutdown Panel Room

* Diesel Generator Rooms

* Vital Battery Rooms

* Essential Switchgear Rooms

* Essential Chiller Rooms

* Emergency Feedwater Pump Rooms
.

INSERT #6: The Fire Protection Safe Shutdown Analysis contains an
analysis of separation of equipment and components inside
containment. In the reactor coolant system, motor operated valves
which serve as pressure boundaries for interconnection to low

E one sfpressure systems (i.e., high-low pressure interfaces) and are
required to be closed during normal power operation will have the
valve motors deenergized during power operation.
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SPLB

Revised

Open Item 6.2.3-3:

The radiant heat transfer to the secondary containment has not been included
in the applicant's annulus building pressure analysis. The applicant should
justify this.

Revised Response to Open Item 6.2.3-3: |
!

This is a revision to the response provided in LD-92-115 dated November 24, |1992. A reanalysis has been performed to determine the effect of radiation
heat transfer on the time for the annulus ventilation system to reduce the
annulus building pressure to - 0.5 inches of water following a LOCA and to
determine the maximum annulus building air temperature. The reanalysis is
based on a nominal core power of 3914 MWt. The results show that the annulus I

pressure is reduced to - 0.5 inches of water in 104 seconds. The annulus air ;
reaches a maximum temperature of 195 degrees F at 43000 seconds. This
reanalysis will be included in a future revision to CESSAR DC. A markup of |

Section 6.2.1.8 is attached. |
,
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CESSAR "CCITIFICATION
" ' * "
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i

2.1.7 Instrumentation Applications

The co 'nment pressure is measured by independent presstransmitter ocated at widely separated points wit the
'

containment. R to Section 7.3 for a discussion
,

pressureas an input to the ineered safety features uation system(ESFAS). Refer to Secti 7.5 for a disc olon of the displayinstrumentation associated wi ressu .
(

The containment airborne oacti is monitored by the
i

'

airborne radioactivity toring system. drogen concentrationis monitored in th ntainment by the hydroge onitoring system ;

discussed in ion 6.2.5. Temperature sensors
. positioned g

3 at appr late locations throughout the containa Thetem ture is displayed in the main control room alon ith
.

gh-temperature alarms..

"

6.2.1.8 Annulus Building Pressure Analysis

The annulus conditions during a loss of coolant accident arecalculated to determine the time to reestablish a subatmosphericpressure in the annulus and to ensure that the maximum pressuredoes not exceed the specified design pressure. As with the( containment analyses described in preceding sections, the
'

pressure and temperature conditions ' within the annulus and the
temperature distributions through the heat absorbing structures g

are predicted by solution of the mass,
equations and the heat conduction equation. energy and volume balanceThe time dependencyof the annulus volume resulting from the thermal and pressure

i

)

expansion of the containment steel structure is considered.
The convective heat transfer coefficient between the steelsurface facing the annulus air and between the walls of the
annulus and the annulus air is determined in the CONTRANS code'(Reference 1) by:

h = 0.2 (AT)1D
Where:

h = natural cgnvective heat transfer coefficient,
Btu /hr-ft *F

AT = temperature difference between annulus air and annuluswalls, *F

The Annulus Ventilation System is represented by assuming minimumventilation flow and maximum ventilation initiation time.

,.

~( Leakage into the annulus is considered. The annulus initial freevolume, initial temperature and definition of annulus heatconducting surfaces complete the required modeling assumptions.

Amendment H6.2-28c August 31, 1990
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} 6.2.1.8.1 Containment Annalus Transient Analysis

l

i The CONTRANS digital computer code (Reference 1) is used to
! predict the annulus transient for post-accident conditions.

Following a postulated I4CA, the annulus pressure and temperature *

are calculated to determine the maximum time to establish a
negative pressure in the annulus and to assure that the design
conditions are not exceeded.

For the containment pressure analyses, heat transfer into the
annulus area is conservatively assumed to be zero. For the
annulus transient analyses, however, heat transfer based upon a
natural convection heat transfer coefficient be ween the
containment vessel and the annulus air is considered.

For the containment pressure analyses, the liquid which separ ,

from the break flow is added to the containment sphere
(1 ixing), because this assumpti eads to aprediction of maximum c. rese For the annulus a

.

transient analyses, this liquid osume 1 to the sumpe

(division-at-break), be is leads to a higher ainmenttemperatu refore, to maximum annulus pressure.

The analyses are performed for the double-ended suction leg slot
case. Only one of e two Annulus Ventilation System trains is -

assumed to operate. ,

|

Table 6.2.1-27 lists the assumptions used in the annulus building
transient analyses.

/OY 7. 3 O
showstheannuluspressureandtheco) responding

r_g xs 6.2.1-37
containment vessel pressure versus time r the d uble-ended

| suction leg case. Figure 6.2.1-38 shows the -nnulus emperature
;

| and the corresponding containment temperatu e for his case. |

,

Figure 6.2.1-39 shows the exhaust rate of the I nulus Ventilation
System corresponding to the annulus pressure sho in Figure6.2.1-37. The annulus pressure reaches a peak af inches ofH ., 0 at a seconds and is negative after MB- seconds. The

.

tGmperatu e in the annulus reaches a peak of +699-af-ter
econds. 13,7 %

/95oyof g ooo
The results show that the design criteria for the AnnulusVentilation System in Section 6.2.3 are met.

|
4

'
;

-
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Open Item 5.2.3-1:

The applicant takes exception to the recommendations in Position C.2 of RG
1.50, " Control of Preheat Temperature for Welding Low Alloy Steels," for
controls iomposed on preheat temperature for welding ferritic steels. These
controls would provide reasonable assurance that components made from low-
alloy steels will not crack during fabrication and minimize the possibility of
subsequent cracking from residual stresses retained in the weldment. This
exception is unacceptable, and the applicant should comply with the guidance
in RG 1.50, or should propose an acceptable alternative to the staff position ;

(0 pen Item 5.2.3-1). i

|
.

Response to 5.2.3-1: (Revision to response in LD-92-115, November 24,1992)

| Regulatory Guides are not requirements, and, therefore, exceptions are allowed
: if suitably justified. ABB-CE's basis for taking exception to Position C.2 of

RG 1.50 is report, WCAP-8578, Effect of preheat and Post Weld Heat Treat on
Hydrogen-Induced Cracking in Pressure Vessel Steels, Sept.1975. That report
documents exhaustive testing to substantiate that there are alternatives to
the, procedure in Position C.2 which are equally effective in providing
reasonable assurance that components made from low alloy steels will not crack
during fabrication and which minimize the possibility of subsequent cracking.|

The report presents three acceptable alternatives for achieving reasonable
assurance of freedom from cracks or from development of cracks later on.
One of the alternativcs is Position C.2, and ABB-CE does utilize this option '

in specific cases. ABB-CE believes it acceptable to choose either of the
remaining alternatives based on specific welds and contractor capabilities.

i
!

|



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

i !
'

j

EGCB |

iOpen Item 5.3.1-7:;

1The applicant takes exception to the recommendations offered in Position C.2 !4

i of RG 1.50, " Control of Preheat Temperature for Welding Low Alloy Steels," for
controls imposed on preheat temperatures for welding ferritic steels. These;

controls would provide reasonable assurance that components made from low-
I alloy steels will not crack during fabrication, and minimizes the possibility

of subsequent cracking from residual stresses that are retained in the weld-"

ment. This exception is unacceptable; the applicant should comply with the
i guidance in RG 1.50 (0 pen Item 5.3.1-7). ,

.
,

|
Response to 5.3.1-7: (Revision to response in LD-92-Il5, November 24,1992) |

Regulatory Guides are not requirements, and, therefore, exceptions are allowed i
if suitably justified. ABB-CE's basis for taking exception to Position C.2 of i,

RG 1.50 is report, WCAP-8578, Effect of preheat and Post Weld Heat Treat on!'
i Hydrogen-Induced Cracking in Pressure Vessel Steels, Sept. 1975. That report
; documents exhaustive testing to substantiate that there are alternatives to

the procedure in Position C.2 which are equally effective in providing
reasonable assurance that components made from low alloy steels will not crack

]during fabrication and which minimize the possibility of subsequent cracking. t

: The report presents three acceptable alternatives for achieving reasonable |
1 assurance of freedom from cracks or from development of cracks later on.

|
One of the alternatives is Position C.2, and ABB-CE does utilize this option '

in specific cases. ABB-CE believes it acceptable to choose either of the,
i

remaining alternatives based on specific welds and contractor capabilities. j

-

t
!

,

.

|
|
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Open item 5.4.1.1-2:

As an alternative to testing the fracture toughness of the actual material,

| the applicant proposes to use a lower bound fracture toughness curve obtained
from testing the same type of material and adjusting the curve to provide a
dynamic stress intensity factor of 49 MPa/m (45 ksi/in) at the NDT of the
material. This alternative is unacceptable. The actual material should be
tested to determine the fracture toughness properties. Further, Figure
A-4200-1 in Appendix A to Section XI of the ASME Code shows that the lower

l bound fracture toughness K a RT of the material is approximately 44
IA NDT

l MPa/m (40 ksi/in), which is lower that the applicant's proposed lower bound of
49 MPa/m (45 ksi/in). The applicant should remove this alternative from
CESSAR.

Response to Open item 5.4.1.1-2: (Revision to response in LD-92-115,
November 24,1992)

|

| ABB-CE has reevaluated the CESSAR-DC proposed alternate method for

establishing the fracture toughness of the actual flywheel material. We have |
|decided to comply with SRP Section 5.4.1.1, Subsection II.2 as stated below:

"The minimum static fracture toughness of the material at the normal

; operating temperature of the flywheel will be equivalent to a critical
stress intensity factor, K f at least 150 Ksi/in. Compliance will beIC,
demonstrated by either of the following:

a. Testing of the actual material of the flywheel to establish the
K value at the normal operating temperature, or

IC

b. Determining that the normal operating temperature is at least
100*F above the RT

NDT'

(This revision was incorporated in CESSAR-DC, Amendment L, page 5.4-2; see
i
l attached.)

|
|
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:

{

| eep: Rew'se:1 nesponse 6 dph 5.4.l.1-9-.
| (

2. The Charpy V-notch (Cv) upper shelf energy level, in
the " weak" (Wr) direction, as obtained per ASTM-A-370
will be no less than 50 ft-lb. A minimum of three Cv
specimens will be tested from each plate or forging.'

3. The minimum static fracture toughness of the material
at the normal operating temperature of the flywheel twill be equivalent to a critical stress Intensity
factor (K of at least 150 ksi 6n. Compliance will
be demons 2Fa) tea by either of the following:

a. Testing of the actual material of the flywheel to
establish the K value at the normal operating |LICtemperature, or

b. Determining that the normal operating temperature gis at least 100*F above the RT
11DT *

4. Each finished flywheel will be subjected to a 100
percent volumetric ultrasonic inspection from the flat
surface per ASME BPVC Section III.

This inspection will be performed on the flywheel after
final machining and the overspeed test.

'
5. If the flywheel is flame cut, at least 1/2 inch of

'

stock will be left on the outer and bore radii, for
i

machining to final dimensions.
j
|6. The flywheel will be subjected to a magnetic particle !or liquid-penetrant examination per "Section III" |

before final assembly. The inspection will be
performed on finished machined bores, keyways, splines
and drilled holes.

B. The flywheels will be designed to withstand normal operating
conditions, anticipated transients, and the largest

i
'

mechanistic pipe break size remaining after application of
leak before break as described in Section 3.6, combined with D

the Safe Shutdown Earthquake.

The following criteria will be satisfied:
|

| 1. The combined stress, both centrifugal and interference,
at normal operating speed will not exceed one-third of
the minimum specified yield strength or 1/3 of the
measured yield strength in the weak direction of the

,

I

i

Amendment L
5.4-2 February 28, 1993

-, - - - . . , _.. _ - , _ . _ _ . _ . _ . _ ,_ _--_..~__ _ _ . .
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| Open Item 5.4.1.1-7- 1

i |

The applicant should commit to performing a preservice baseline inspection i

incorporating all the procedures for inservice inspection as described to |
| ,

establish initial flywheel conditions, accessibility, and practicality of the
program. The applicant should also specify that the acceptance criteria are I

those contained in ASME Section III.

Response to 5.4.1.1-7: (Revision to response in LD-92-115, November 24,1992)

CESSAR-DC will be revised to require that each flywheel will receive a
preservice baseline inspection (PSI) incorporating the methods required for
the inservice inspection (ISI) program. Examination procedures and acceptance
criteria will be in accordance with the ASME BPVC Section III. (This revision
was incorporated in Amendment L, page 5.4-3; see attached.)

Traditionally, the customer (COL applicant) has had responsibility for PSI and
ISI. In some cases, the customer has subcontracted this work to ABB-CE. In

other cases, the customer has taken full responsibility or has even had a
third party perform PSI and ISI. In all cases, the requirements of the
regulations will be met.

|

The PSI and ISI division of responsibility will be provided by the COL
'

applicant in the site specific SAR.

The RCP motors are designed with access space and ports in the motor structure
adjacent to the flywheel to allow for in place PSI and ISI. The practicality
of the program has been demonstrated by performing these inspections in

l
' operating plants, such as Palo Verde.

|

|

|

!
' __.__ _. _ _ _ _ , . -_ ,. ,. .. _ _ _ , _ _ _ _ . _ . . , . . _ . _ _ _ _ ..,_ _.
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!

I
: material if appropriate tensile tests have been 1

!
! performed on the actual material of the flywheel.

2. The design overspeed of the flywheel will be 125|t i

percent of normal operating speed.

The design overspeed will be at least 10% above . the |t
highest anticipated overspeed of the pump. The highest
anticipated overspeed is predicted for the largest
break size remaining after application of leak before |D '

break as described in Section 3.6. I
,

3. The combined centrifugal and interference stresses at
the design speed will be limited to two-thirds of the
minimum specified yield strength or 2/3 of the measured
yield strength in the weak direction if appropriate

7tensile tests have been performed on the actual
material of the flywheel. Design speed is defined as
125 percent of normal operating speed.

4. The motor and pump shaft or bearings and coupling will
withstand any combination of normal operating loads or
anticipated transients, and the largest remaining pipe

(' , break after application of leak before break as D
described in Section 3.6, combined with the Safe. s
Earthquake Shutdown..

Each flywheel will be tested at design speed, 125 percent of
normal operating speed, as defined in B.2 above.

The flywheel will be accessible for 100 percent in-place
volumetric ultrasonic inspection. The flywheel-motor
assembly is designed to allow such inspection with a minimum
of motor disassembly. The in-service inspection program
will include ultrasonic examinations of the areas of high
stress concentration at the bore and keyway at about 3 1/3
year intervals, during the refueling or maintenance shutdown y

coinciding with the in-service inspection schedule as
required by the ASME Code, Section XI. Removal of the
flywheel is not required.

A surface examination of all exposed surfaces and 100%|L
volumetric examination by ultrasonic methods will be
conducted at about ten-year intervals during the plant
shutdown coinciding with the in-service inspection schedule I

as required by the ASME Code, Section XI.

, Each flywheel will receive a preservice baseline inspecti'

incorporating the methods defined above for an inservice
i inspection. Examination procedures and acceptance criteria t

will be in accordance with the ASME BPVC Section III.b
Amendment L

5.4-3 February 28, 1993

- . . - - - - - - , _ - . , . . - - . - - . - . - - - . . - . . - . . - - - . . , _ . . - . . . -
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Open item 6.1-1:

In CESSAR Section 5.3.2.2.3.1, the applicant takes exception to the recommend-
ations in Position C.2 of RG 1.50, " Control of Preheat Temperature for Welding
Low Alloy Steels," for controls imposed on preheat temperature for welding
ferritic steels. These controls would provide reasonable assurance that
components made from low alloy steels will not crack during fabrication and
minimize the possibility of subsequent cracking because of residual stresses
are retained in the weldment. This is unacceptable; the applicant should
follow the guidance in RG 1.50 (0 pen Item 6.1-1).

,

Response to 6.1-1: (Revision to response in LD-92-115, November 24,1992)

Regulatory Guides are not requirements, and, therefore, exceptions are allowed -
if suitably justified. ABB-CE's basis for taking exception to Position C.2 of
RG 1.50 is report, WCAP-8578, Effect of preheat and Post Weld Heat Treat on
Hydrogen-Induced Cracking in Pressure Vessel Steels, Sept.1975. That report
documents exhaustive testing to substantiate that there are alternatives to
the procedure in Position C.2 which are equally effective in providing

,

reasonable assurance that components made from low alloy steels will not crack
during fabrication and which minimize the possibility of subsequent cracking.
The report presents three acceptable alternatives for achieving reasonable

,

assurance of freedom from cracks or from development of cracks later on.
One of the alternatives is Position C.2, and ABB-CE does utilize this option :

in specific cases. ABB-CE believes it acceptable to choose either of the
remaining alternatives based on specific welds and contractor capabilities.
s

.

I

I

I
\ |
|

!
. - - - - - - - , . , .. - - - .._ -. - -- - - .,....-... _ . , , - . . . _ . . - _ . - - - - . ~ - . -
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Open Item 20.2-11 |
|

The staff requires additional information regarding the applicant's response ;

to Generic Issue 79,
i
i

|
ABB-CE Response: (Revision to response in LD-93-Oll, Feb. 2, 1993)

Generic Issue 79 addresses the potential relating to an unanalyzed reactor i
vessel thermal stresses during natural convection cooldown (NCC) of PWR !

reactors. Specifically, NCC events with subsequent reactor vessel head
,

voiding such as the event which occurred on St. Lucie Unit 1 in 1980 are of '

concern. t

i

Stress analyses performed for the St. Lucie and System 80 reactor vessels- '

concluded that peak thermal stresses for vessel head voiding and refilling are !
within ASME Code Section. III allowables. Furthermore, the analyses showed |

that for one NCC event, with 100 drain (void) and fill cycles, the usage
factor would be less than 0.0002 for the System 80 reactor vessel.

The System 80 analyses bound System 80+ based on the similarity in reactor
i

vessel materials, dimensions, and geometry. The fluid conditions in the |reactor vessel upper head during draining and refilling for NCC are
essentially the same. In fact, the stresses on the System 80+ vessel may be
less due to a lower initial hot leg and reactor vessel upper head temperature
than System 80.

For System 80+, 30 natural convection cooldown events are included in the
design bases events for thermal, hydraulic and fatigue analyses. See-
CESSAR-DC Table 3.9-1, Amendment K. The 30 events are applicable to the

| 60-year plant design life. Even if all 30 events included the 100 vessel head
drain-and-fill cycles described above, the usage factor would be less than
0.006. The 30 NCC events included in the System 80+ design bases are
considered conservative in light of the Generic Letter 92-02 statement that
NCC events occur infrequently.

i
i CESSAR-DC Appendix A, GSI 079, will be revised as shown on the attached

markup.

I
!

- . _ , - . .-- - _-.._-,--, _ ._ , . . . _ , . - _ _ . . . - , , - . . - , , , . . - . - . . , _ ,
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l'
! 079: UNANALYZED REACTOR VESSEL THERMAL STRESS

DURING NATURAL CONVECTION COOLDOWN

l
! ISSUE

Generic Safety Issue (GSI) 079 in NUREG-0933 (Reference 1),
identifies the potential for the stresses in the reactor vessel
flange area or studs to exceed the allowable during its design ,

lifetime because of a previously unanalyzed thermal stress |
introduced by the natural convection cooldown event. |

A natural convection cooldown event occurred at the St. Lucie 1
nuclear power generating station. During the course of this

i

event, steam voiding occurred in the reactor vessel head area. '

Upon analysis, concern was raised over previously unanalyzed
reactor vessel thermal stresses. The concern focused on the I

possible existence of an axial temperature gradient of 150 to 200
degrees F in the vessel flange and studs. I

The safety concern arises because this event could produce
thermal stresses in the flange area or in the studs that may !

exceed the ASME B&PV, Section III Code (Reference 2) allowables j( when added to the stresses already considered. Moreover, the
cycling of these temperature gradients over the life of the plant )has the potential to cause a reduction in the fatigue margin of j

| the vessel.

ACCEPTANCE CRITERIA -

!The acceptance criterion for the resolution of GSI 079 is that
| the design of the reactor pressure vessel (including the head and
'

studs) shall accommodate the thermal stresses caused by a natural
convection cooldown event. These thermal stresses, when added to
stresses from events that are presently analyzed, shall not
exceed the stress limits specified in the ASME B&PV Code, Section
III.

RESOLUTION

Stress analyses were performed to determine the offects of a
natural circulation cooldown event (similar to that of the St.
Lucie occurrence) on both the St Lucie " class" reactor vessel and,

| the System 80 " class" reactor vessel. The analyses concluded
that should natural circulation cooldown of the reactor coolant
system be required and should vessel head voiding subsequently
occur, the resulting thermal stresses would not cause any
thermal, hydraulic, or fatigue damage to the react escal a
its inte ral componente ver th 'r design lifetime. % [
Sh er A Y |00 NYRir (Voit/

C)l.8 & (JSODes Y |lCC O.0003 S Y
gg hk vgSSal.| nien ment F

| -37 December 15, 1989
|

| -
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( |
|

Furthermore, the System 80+ reactor vessel, which is designed to
the ASME B&PV Code, Section III (see CESSAR-DC, Section 5.3), is
essentially identical to the System 80 reactor vessel.
Specifically, the vessels have the same material composition and
overall dimensions and are of similar geometry (with the
exception of the direct vessel injection nozzles) as described in
CESSAR-DC, Table 1.3-1, and Figure 3.9-9. Because the reactor
vessels for both " classes" of plants are sirtually the same and
since the stress analyses consider the materials, dimensions and
geometry of the vessel, the analyses performed subsequent to the

|
St. Lucie 1 event apply to the System 80+ reactor vessel

_

,

[ In summary, the addition of the dynamic, thermal and fatigue
effects of a natural convection cooldown on the System 80+
reactor vessel does not result in the vessel stresses or fatigue
usage factor exceeding the allowable limits specified in the ASME
B&PV Code, Section III. Therefore, this issue is resolved for the
System 80+ Standard Design.
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The fluid conditions in the
reactor vessel upper head during draining and refilling for NCC are
essentially the same. In fact, the stresses on the System 80+ vessel may be I

k less due to a lower initial hot leg and reactor vessel upper head temperature /than System 80.
|

/ For System 80+, 30 natural convection cooldown events are included in the
q design bases events for thermal, hydraulic and fatigue analyses. See '

CESSAR-DC Table 3.9-1, Amendment K. The 30 events are applicable to the
60-year plant design life. Even if all 30 events included the 100 vessel head
drain-and-fill cycles described above, the usage factor would be less than
0.006. The 30 NCC events included in the System 80+ design bases are
considered conservative in light of the Generic Letter 92-02 statement that,

NCC events occur infrequently. -

#
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