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9A Fire Hazards Analysis

The information in this appendix of the reference ABWR DCD, including all
subsections, tables, and figures, as modified by the STP Nuclear Operating Company
Application to Amend the Design Certification rule for the U.S. Advanced Boiling Water
Reactor (ABWR), "ABWR STP Aircraft Impact Assessment (AIA) Amendment
Revision 3," dated September 23, 2010 is incorporated by reference with the following
departures and supplement to 9A.1 Introduction. Additionally, the Fire Hazards
Analysis for the Turbine Building in Section 9A.4.3 is replaced in its entirety.

STD DEP T1 2.4-1 (Table 9A.6-2)
STD DEP T1 2.4-3 (Table 9A.6-2)

STD DEP T1 2.14-1 (Figure 9A.4-4, Figure 9A.4-9, Table 9A.6-2)

STD DEP T1 3.4-1 (Figure 9A.5-2)

STD DEP 1.2-1 (Table 9A.6-3)

STP DEP 1.2-2 (Figures 9A.4-17 through 9A.4-21, 9A.4-33, 9A.4-34, Table 9A.6-4)
STD DEP 11.5-1

STD DEP 3.8-1 (Figures 9A.4-28 through 9A-4-32)

STP DEP 9.5-7

STD DEP Admin

9A.1 Introduction

As stated in Fire Protection System ITAAC (Tier 1, Section 2.15.6), a fire hazards
report will exist for the as-built plant which concludes that, for each postulated fire, the
plant can be shut down and maintained in a safe shut down condition.

Such fire hazards report will reflect the final plant layout, purchased equipment type,
quantity, and final location, cable routing, and distribution of other combustibles, after
as-built drawings are prepared and verified.

The preparation of the fire hazards report will take into consideration the following
recognized departures from the certified ABWR design:

= Approved departures made in conjunction with changes to the Turbine Building
general arrangement

»  Approved departures made in conjunction with changes to the Radwaste Building
general arrangement

m  Other approved departures as documented in COLA Part 7 (includes complete list
and description of departures from certified ABWR DCD) which can have impact

Fire Hazards Analysis 9A-1



Rev. 07

STP 3 & 4 Final Safety Analysis Report

on fire zoning, fire loading, location of safety-related structures, equipment and
components and which affect the fire hazards analysis

The above departures will be reviewed using the same criteria used in the certified
ABWR design. These criteria consider potential fire hazards and assess the effect of
postulated fires on the ability to shutdown and cooldown the reactor to a cold shutdown
condition; each postulated fire will be documented in the fire hazard report. (COM
9A-1)

9A.4 Analysis

STD DEP T1 2.4-3

STD DEP T1 2.14-1 (Figure 9A.4-4, Figure 9A.4-9)

STD DEP T1 3.4-1

STP DEP 1.2-2 (Figures 9A-4-17 through 9A-4-21, 9A.4-33, 9A.4-34, Table 9A.6-4)
STD DEP 3.8-1 (Figures 9A.4-28 through 9A-4-32)

9A.4.1.1.4 RCIC Room A (Rm No. 112)

(5) Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)

17 m of divisional cable trays containing 727 MJ/m?, NCLL (727 MJ/m? maximum
14 kg/m of XLPE-FR cable insulation average) applies.

(13) Remarks:

(a) The room contains electrical cables in trays. Cable insulation in trays is
discussed in Subsection 9A.3.4.

(b) Not Used

9A.4.1.3.3 Emergency Electric Room A (Rm No. 310)

9A-2

(1)  Fire Area—F3100

(2) Equipment: See Table 9A.6-2

Safety-Related Provides Core Cooling
Yes, D1 Yes, D1

(3) Radioactive Material Present—None.

Fire Hazards Analysis
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(4)

Qualifications of Fire Barriers—Floor, the exterior wall common with corridor
(clean area for personnel access) leading to the control building, the wall
common with RIP panel room (Rm 315), the wall common with the elevator
and the stairwell, the wall common with corridor A (Rm 311), the wall common
with corridor D (Rm 344), the wall common with room 342, the wall common
with division4-mtiptexing Remote Digital Logic Controller room (Rm 381),
and the ceiling which is in common with fire area F4900, F4100, F4101,
F4102 on the 12300 mm level, and Fire area F1200 on the 8500 mm level are
of 3 h fire-resistive concrete construction. The remainder of the walls are
concrete and are not rated as they are internal to fire area F3100. There is
one 3 h fire-resistive double door which provides access from the control
building, and one 3 h fire resistive door which provides access to division4-
mutiplexing Remote Digital Logic Controller room.

9A.4.1.3.21 Emergency Electrical Room B (Rm No. 326)

(4)

Qualifications of Fire Barriers—The wall common with the emergency
electrical room C (Rm 337), the wall common with corridor C (Rm. 335), the
wall common with the corridor B (Rm 321), the portion of the wall common
with elevator and stair tower 3, the wall common with the RIP Panel Room
(320), the exterior wall, the floor and the ceiling are of 3 h fire-resistive
concrete construction. Two 3 h fire-resistive double doors provide access and
egress from the emergency electrical room C (Rm 337) and the RIP Panel
room (Rm 320). Two piping spaces are-enteredtoenter this room at elevation
10300 mm tefacilitate-the- FCS pipingto-the-rextelevation. The walls of these

piping spaces are fire barrier of 3 h fire resistive concrete construction.

9A.4.1.3.27 Corridor D (Rm No. 344)

(4)

Fire Hazards Analysis

Qualifications of Fire Barriers—The wall common with RPV instrument rack
IV room (Rm345), The wall common with RIP Panel room (Rm 340), The wall
common with Remote Shutdown Panel Rooms (RM 341 and Rm 383), The
wall common with division 4 Remete-Muitiptexing Remote Digital Logic
Controller unit room (Rm 381) and portion of the wall common with
Emergency Electrical Room A (Rm 310), the wall common with room 342,
and portion of the ceiling which is in common with fire area F3400 on the
8500 mm level are fire barriers and are of 3 h fire-resistive concrete
construction. Primary containment acts as one wall of the room. The
remainder of the walls, the remainder of the ceiling, and the floor are concrete
and are not rated as they are internal to fire area F1200. Access to the
corridor is provided from corridor B (Rm. No. 321) via an open direct
connection, and from room 342 via a 3 hour fire-resistive door.
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9A.4.1.3.28 RIP Panel A Room (Rm No. 340)

(4) Qualifications of Fire Barriers—Floor, the building exterior wall, the wall
common with Remote Shutdown Panel Room A (Rm 341), the wall common
with division 4 Remete-muttiptexding Remote Digital Logic Controller Unit
(Rm 381), the wall common with corridor D (Rm 344), The wall common with
elevator No.4, and portion of the ceiling which is common to fire area F4201
are of 3 h fire-resistive concrete construction. The remaining walls, and the
remainder of ceiling are concrete and are not rated as they are internal to fire
area F3200. Access to the room is provided via a 3 h fire-resistive double
door from the corridor (R/B clean area) leading to control building, and via a
direct opening from room 320.

9A.4.1.3.38 Division 4 Remete-Muitiplexing Remote Digital Logic Controller Room
(Rm No. 381)

9A.4.1.4.8 Corridor C (Equipment Entry) (Rm No. 430A and 430B)

(4) Qualifications of Fire Barriers—Room 430 is divided into rooms 430A and
403B. Room 430B provides a separate fire area F4303 between room 430A
(fire area F4301) and room 410 (fire area F4101). There is a 3-hour fire rated
door at each end of room 430B providing a vestibule between room 430A and
room 410. The floors and walls of room 430B serve as fire barriers and are of
3-hour fire-resistive concrete construction. The ceiling of room 4308B is not
rated as itis common to room 530B above within fire area F4303. Room 430B
provides access to ECCS Valve Room C (Rm 431) via a 3-hour fire-rated
door. The walls common with the C diesel generator room (Rm 432), valve
room (C) (Rm 431), corridor B (Rm 420), the-Flammability-Control-Systerm-
reem{Rm436) and the exterior wall serve as fire barriers and are of 3 h fire-
resistive concrete construction. The floor of room 430A is also a fire barrier to
limit the size of the fire areas below and to protect the lower regions of the
building, which contains the majority of the ESF equipment. The walls of room
430A are concrete and are not rated as they are internal to fire area F4301.
A section of the ceiling common to fire areas F4300, F1300 and F3300 above
is of 3 h fire-resistive concrete construction. The remainder of the ceiling is
not fire rated as it is internal to fire area F4301. Access to corridor A room
430A is provided from room 430B and corridor B (Rm 420) via 3 h fire-
resistive doors. Room 430A provides direct access to the electrical and
instrumentation penetration room (Rm 433) through a non-rated door and
valve room (C) (Rm 431) andthe-Hammabiity-Gontrol-Systemroom{Rm-
436} through a 3 h fire-rated door. There is an open hatch in Room 430A to
the floors above. A large steel non-fire-rated door provides access to the
reactor building for moving in fuel and other large loads.

9A.4.1.4.11 Hammability-Gentrel-System-Reom{(Biv-3{Rm-Ne—436)Not Used
& FHreArea—F4320
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9A.4.1.4.12 Corridor B (Rm No. 420)

(4)

Qualifications of Fire Barriers—The walls common with the-Flamrabiity-
Gontrol-SystemReem{Rm-425); the elevator and stair well walls, the Diesel
Generator B Room (Rm 423) and the ECCS Valve B Room (Rm 421) serve
as fire barriers and are of 3 h fire-resistive concrete construction. The floor is
also a fire barrier to limit the size of the fire areas below and to protect the
lower regions of the building, which contains the majority of the ESF
equipment. The walls common with the E and | Penetration Room (Rm 422)
and the ceiling are fire-resistive concrete but are nonrated as they are internal
to fire area F4201. Access to the corridor is provided from corridor D (Rm
445), corridor C (Rm 430) and stairs and elevator No.3. A 3 h fire damper is
installed in the HVAC duct (located next to the elevator) where it passes
through the fire barrier floor to the division 2 areas on the level below. This
fire barrier divides the division 2 area of the building to limit the magnitude of
possible damage due to a single fire.

9A.4.1.4.15 Diesel Generator B Room (Rm No. 423)

9A-6

(4)

Qualifications of Fire Barriers—The building exterior walls, the walls common
with Corridor B (Rm 420), the wall common with F&Sreem{Rm426)-the wall
common with stair wells (Rms 193 and 329), and the floor are of 3 h fire
resistive concrete construction. The interior partition walls, and ceiling are not
fire rated as they are internal to fire F4200. The ceiling of the room is not a
fire barrier as the fan room is located directly above this diesel generator
room. The exterior wall of the room has a removable section for removal of
equipment from the diesel generator room. Access to this room is provided
from the Clean Area Access C/D (Rm 426) through a 3 h fire-rated door and
through the removable section of the external wall.

Fire Hazards Analysis
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9A.4.1.4.27 Not Used

H FreArea—~F4230
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9A.4.2.5.6 ReecirelinternalRump-MG-Setsand-Gentrel-RPanelsRm Nos. 501,502,503
and 504

9A-8

(4)

)

9)

Qualification of Fire Barriers—Fhe-MG-set-and-control-room-spaces-
{eensisting-oFRm Nos. 501, 502, 503 and 504} are in a common fire area.

The walls enclosing these spaces are common to adjacent fire areas FC4220
and FC4310 and are designated as fire barriers. Therefore they are of three
hour fire-resistive concrete construction. The ceiling is common to fire areas
FC4910, FC6210 and FC1210 above and is of three hour fire-resistive
concrete construction. The floor is common theto fire area FC4910 below and
is also of three hour fire-resistive concrete construction. Access to Rm Nos.
501 and 503 is provided from Rm No. 521 via three hour fire rated doors. Rm
Nos. 502 and 504 are accessible from Rm Nos. 501 and 503, respectively.

Combustibles Present—(NCLL Applies)

Fire Loading Total Heat of Combustion (MJ)
L bricat w o thoG-S
Gable-intrays-Electrical average)-apptiesNegligible

PanefsNeqligible

Consequences of Fire—Pestwatedfire-assumestoss-ofthefunction—Lossof
attematie-serarr—Room cooling is provided by coolers which receive chilled
water from the turbine building chilled water system. Room purge (supply and
exhaust) is provided by the division 2 HVAC which would be switched to the
smoke removal mode upon detection of smoke. The combustion products
would then be exhausted directly to the atmosphere without being returned
to the division 2 areas. Smoke detection is provided in the branch exhaust
duct for the non-safety-related rooms in this fire area (Rm Nos. 501, 502, 503,

Fire Hazards Analysis
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and 504). This is an aid to determining that a fire is in the non-safety-related
rooms and not in the division 2 rooms served by the common purge system.
Refer to Subsection 9.5.1.1.6 for additional information.

(13) Remarks:

(@) Room exhaust and makeup air capability is provided by the division 2
control building HVAC System.

(b) The Recirc. Internal Pump MG Sets and Control Panels have been
relocated to the Control Building Annex.

9A.4.2.5.8 Passageway (Rm No. 521)

(4)

Qualification of Fire Barriers—Rm No. 521 is a passageway which provides
equipment and personnel access to the-RIPMG-SetreemsRm. Nos. 501 and
503 (FC5010) via three hour fire-resistive doors. The interior walls and
building exterior walls of Rm No. 521 are designated as fire barriers and are
of three hour fire-resistive concrete construction. Portion of the ceiling of Rm
No. 521 is common to fire areas FC4220 and FC4310 above and is of three
hour fire-resistive concrete construction. The remaining portion of the ceiling
is not fire rated barrier. The floor is common to fire area FC4910 below and
is also of three hour fireresistive concrete construction. Access to Rm No. 521
from above and below is provided by a stairwell (Rm No.325) and from room
592 via a 3 h fire rated door.

9A.4.3 Turbine Building
STD DEP 1.2-2

9A.4.3.1 Floor B1F (El. 2.3m (2'-2")) - See Figure 9A.4-17 and Table 9A.4.3.1
Summary of Fire Protection Criteria Floor B1F

9A.4.3.1.1 Fire Area - FT1500 (General Area)

(1)

Fire Hazards Analysis

Fire Area Boundary Description

Floor B1F shares fire area FT1500 with all other floors in the Turbine Building.
Large overhead openings exist between floor B1F and mezzanine MB1F in
the high pressure condensate pump area (room 132) and condenser vacuum
pump area (room 121).

Open metal grating and non-fire rated equipment access hatches are
installed in different locations/elevations between floor B1F and the upper
floors in fire area FT1500.

The low pressure condensate pump area (room 140) extends vertically up to
and through a non-fire rated equipment hatch in the turbine operating deck
floor (floor 3F, elevation 27.8m (85’-10 %”)).

9A-9
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9A-10

Non-fire rated equipment access hatches between floor B1F and floor MB1F
exist in the northwest corridor, high pressure heater drain pump area (room
113), and turbine cooling water equipment area (room 224).

The resin storage tank area and condensate filter backwash receiving tank
area extend from floor B1F up through floor MB1F to their respective ceilings
at the underside of floor 1F (elevation 12.3m (35°-0”)). In the resin storage
tank area (room 1X1) open grating is located at elevation 6.3m (15’-3 1%”)
(floor MB1F).

The offgas charcoal adsorber area (room 112) extends vertically upward
through floors MB1F and 1F to the underside of floor 2F (elevation 19.7m
(59’-3 72")). In room 112, metal grating is installed at elevation 12.3m (floor
1F (35’-0”)) with an non-fire rated equipment access hatch at room ceiling
level, elevation 19.7m (59’-3 '2”) (floor 2F).

Open grating is also installed above the B1F floor level in and around the
main condenser area (room 120) at elevation 4.5m (9’-6 1%").

Fire area FT1500 is bounded by:

m  The Turbine Building exterior walls

m  The interior walls enclosing stairwell no. 2 (room 122, fire area FT1503)
m  The interior walls enclosing stairwell no. 4 (room 249, fire area FT2504)
= The interior walls enclosing stairwell no. 6 (room 1X3, fire area FT15X1)
= The interior walls enclosing stairwell no. 7 (room 1X4, fire area FT15X2)

m  The interior wall between this floor and the stairwell (room 141, fire area
FT15X3) leading down to the access to the Radwaste Tunnel and
condensate filter backwash transfer pump area (room 144).

s The floor above the Radwaste Tunnel.

m  The ceiling beneath the oil purification unit (room 230, fire area FT2500)
on floor MB1F

m  The ceiling beneath the oil storage tank (room 1Y1, fire area FT15Y3))
on floor MB1F

m  The ceiling beneath the EHC hydraulic power unit (room 232, fire area
FT15Y4) on floor MB1F

Equipment: See Table 9A.6-4
Safety-Related Provides Core Cooling

Yes No

Fire Hazards Analysis
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)
(4)

Fire Hazards Analysis

Radioactive Material Present—None that can be released as a result of fire.
Qualification of Fire Barriers —

The Turbine Building is classified as Type |A construction in accordance with
the International Building Code (IBC), 2006. Type IA construction is non-
combustible. The building structural frame, and all exterior and interior
bearing walls, are required to be of 3 hour fire-resistive construction. The
building floor is required to be of not less than 2 hour fire resistive
construction, including supporting beams and joists. Also, the building roof is
required to be of not less than 1 %2 hour fire resistive construction.

The enclosed stairwells that serve floor B1F, stairwell nos. 2, 4, 6 and 7 are
of 2 hour fire-resistive concrete construction. Enclosed stairwell nos. 2 and
4 serve to access and exit controlled areas within the Turbine Building and
extend vertically upwards to floor 3F at elevation 27.8m (85’-10 '%”).
Enclosed stairwell nos. 6 and 7 provide for access and exit from uncontrolled
Turbine Building areas associated with the Turbine Cooling Water (TCW)
System and extend upwards to floor 1F at grade (elevation 12.3m (35’-0")).

Enclosed stairwell nos. 2, 4, 6 and 7 are separate fire areas and are
discussed in subsections 9A.4.3.1.2 through 9A.4.3.1.5 (fire areas FT1503,
FT2504, FT15X1, and FT15X2, respectively).

The Radwaste Tunnel is separated from the Turbine Building by 3 hour fire-
resistive concrete construction. This separation includes interior walls
between the condensate filter backwash receiving tank area (room 143),
condensate filter backwash transfer pump area (room 144), and the B1F floor
at elevation 2.3m (2’-2”), adjacent to and above the Radwaste Tunnel.

An unenclosed stairway leading down to the Radwaste Tunnel and
condensate filter backwash transfer pump area (room 144) is located in room
141. This stairway is separated from the Turbine Building by a 3 hour fire-
resistive concrete wall and 3 hour fire-rated door.

The Radwaste Tunnel is separated from the Turbine Building exterior by 3

hour fire-resistive concrete construction along the west side of the building.
Also, the pipe space exterior to the Turbine Building along the south wall at
this elevation is of 3 hour fire-resistive concrete construction.

The remaining exterior walls are constructed of concrete backed by exterior
fill.

Remaining floor areas are made up of the concrete base mat.

The remaining portion of the ceiling of floor B1F is concrete but is not
designated as a fire-resistive barrier except where this ceiling falls beneath
floor areas associated with the lube oil purification unit (room 230, fire area
FT2500), EHC hydraulic power unit (room 232, fire area FT15Y4), and
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turbine lube oil storage tank areas (room 1Y1, fire area FT15Y3) located on
floor MB1F.

(5) Combustibles Present:
Fire Loading Total Heat of Combustion
(MJ)
(a) Cable in conduit, and less than the Acceptable
equivalent of 0.6m cable trays
(b) Limited quantities of lubricants in Negligible
pumps
(c) Charcoal in offgas charcoal bed Does not contribute to fire
loading
(d) Resin in resin storage tanks Does not contribute to fire
loading
(6) Detection Provided — Class A supervised POC, and manual alarm pull
stations at Columns — Rows (C-R) TA4-T7.5, TJ.7-T7.5, TJ.6-T2.2, TG.3-T2.
(7) Suppression Available:
Type Location/Actuation
Modified Class Il standpipes Stairwells No.2 <122>,
No.4 <249>, No.6, and No.7
ABC hand extinguishers and hose stations TA.1-T6.4, TB.9-T6.4, TC.5-
T6.3, TD.2-T6.1,TE.3-T7, TG-
T7.2, TB.7-T5.8, TB.1-T5.2,
TA.9-T7.8, TC.8-T7.8, TE.7-
T7.8, TG.5-T7.8, TH.3-T7.8,
TC.2-T3.2, TB.1-T2.9, TB.2-
T1.1, TC.6-T2.2, TE.1-T2,
TF.9-T2, TC.4-T4, TD.1-T5.6,
TG-T5.7, TH.1-T3.9, TG4-T2.1,
TJ-T2.1, TH.3-T4.1, TJ.9-T4.1,
TH.8-T6
Wet pipe sprinkler system Throughout floor B1F
Design density 12.2 L/min-m? (0.3 gpm/ft?)
over 464.5 m? (5000 ft?)
Wet Pipe Sprinkler
Design density 8.2 L/min-m? (0.20 gpm/ft?) Stairwell Access to Radwaste
over 139 m? (1,500 ft?) Tunnel (Room 141)
(8) Fire Protection Design Criteria Employed:
(a) Fire detection and suppression capability is provided and accessible;
(b) Fire stops are provided for penetrations through rated fire barriers.
9A-12 Fire Hazards Analysis
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(10)

(11)

(12)

(13)

Fire Hazards Analysis

Consequences of Fire — Postulated fire assumes loss of function. Smoke
from a fire would be removed by the normal HVAC system except for the
following rooms:

(@) Rooms 110 and 142 by normal HVAC and process exhaust.
(b) Rooms 112 and 144 by process exhaust.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Provision of raised supports for the equipment

(b) Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.
Fire Containment or Inhibiting Methods Employed:

(a) Fire stops are provided for penetrations through fire rated barriers.

(b) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks:

(@) Smoke detectors and temperature controllers are mounted in the
exhaust duct of the offgas system to detect any fire in the charcoal
beds. The fire is contained by isolating the charcoal adsorber vessel
and purging the vessel with nitrogen gas.

(b) The following safety-related equipment representing all four safety
divisions is mounted on this floor:

B21-PT301 A-D

(c) Section 9A.5, Special Cases, provides justification for locating
equipment from multiple safety divisions on this floor of the turbine
building.

(d) Electrical cable insulation in conduit does not represent a combustible
fire load.

(e) The total flow of the wet pipe sprinkler system on floor B1F with a 1893
L/min (500 gpm) hose stream allowance is estimated to be 10,410
L/min (2750 gpm).
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(f)  The total flow of the wet pipe sprinkler system in the stairwell access to
the Radwaste Tunnel (Room 141) with a 1893 L/min (500 gpm) hose
stream allowance is estimated to be 3,596 L/min (950 gpm).

9A.4.3.1.2 Fire Area — FT1503 (Stairwell No. 2 - Room 122)

9A-14

(1)

Fire Area Boundary Description

Stairwell No. 2 serves controlled areas inside the Turbine Building at floor
level B1F.

Fire area FT1503 extends vertically upward from floor B1F through floor
MB1F, and adjacent to floors 1F, 2F, and 3F (elevation 27.8m (85-10 7%")).

Access is provided to stairwell no. 2 from B1F and each of the upper floors.

Stairwell no. 2 is a separate fire area bounded by interior fire walls at floor
levels B1F and MB1F. Atfloors 1F, 2F, and 3F, stairwell no. 2 is bounded by
interior and exterior fire-resistive walls.

Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling

No No
Radioactive Material Present — None.

Qualification of Fire Barriers — At floor levels B1F and MB1F, walls enclosing
stairwell no. 2 are a minimum of 2 hour fire-resistive concrete construction.
Stairwell doors are a minimum of 1-1/2 hour fire rated (doors are 3-hour fire
rated for consistency throughout the Turbine Building). The floor is the
concrete basemat of floor B1F.

At floor levels 1F, 2F, and 3F, interior and exterior walls are of 3 hour fire-
resistive concrete construction. Doors leading into stairwell no. 2 from inside
the Turbine Building are a minimum of 1-1/2 hour fire rated (doors are 3-hour
fire rated for consistency throughout the Turbine Building) at all levels. The
door at the exit discharge at grade level (floor 1F, elevation 12.3m) is a 3 hour
fire rated door.

Combustibles Present — No significant quantities of exposed combustibles.

Detection Provided — Class A supervised POC at each building floor elevation
and manual pull station external to the enclosed stairway at each floor
elevation.

Suppression Available:

Fire Hazards Analysis
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(10)

(11)

(12)

(13)

Type Location/Actuation
Modified Class Il standpipe Stairwell No.2 <122>
ABC portable (hand) extinguishers and

hose station TG.4-T21

Wet pipe sprinkler system Stairwell No. 2

Design density 6.1 L/min-m? (0.15 gpm/ft?)

Fire Protection Design Criteria Employed:

(@) The stairwell is located in a separate fire-resistive enclosure.

(b) Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed stairway. Smoke from a fire would be removed by the normal
HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.

(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks — The total flow of the wet pipe sprinkler system with a 1893 L/min
(500 gpm) hose stream allowance is estimated to be 3,218 L/min (850 gpm).

9A.4.3.1.3 Fire Area — FT2504 (Stairwell No. 4 - Room 249)

(1)

Fire Hazards Analysis

Fire Area Boundary Description

Stairwell No. 4 serves controlled areas inside the Turbine Building at floor
level B1F.

Fire area FT2504 extends vertically upward from floor B1F through floor
MB1F, and adjacent to floors 1F, 2F, and 3F (elevation 27.8m (85-10 7%")).

Access is provided to stairwell no. 4 from B1F and each of the upper floors.
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Stairwell no. 4 is a separate fire area bounded by interior and exterior fire-
resistive walls at floor levels B1F, MB1F, 1F, 2F, and 3F.

Equipment:

Safety Related Provides Core Cooling
No No

Radioactive Material Present — None.

Qualification of Fire Barriers — At floor levels B1F, MB1F, 1F, 2F, and 3F,
interior walls enclosing stairwell no. 4 are a minimum of 2 hour fire-resistive
concrete construction. Stairwell doors are a minimum of 1-1/2 hour fire rated
(doors are 3-hour fire rated for consistency throughout the Turbine Building).
The floor is the concrete basemat of floor B1F.

At floor levels 1F, 2F, and 3F, exterior walls are of 3 hour fire-resistive
concrete construction. Doors leading into stairwell no. 4 from inside the
Turbine Building are a minimum of 1-1/2 hour fire rated (doors are 3-hour fire
rated for consistency throughout the Turbine Building) at all levels. The door
at the exit discharge at grade level (floor 1F, elevation 12.3m (35’-0")) is a 3
hour fire rated door.

Combustibles Present — No significant quantities of exposed combustibles.

Class A supervised POC at each building floor elevation and manual pull
station external to the enclosed stairway at each floor elevation.

Suppression Available:

Type Location/Actuation

Modified Class Il standpipe Stairwell No.4 <249>

ABC portable (hand) extinguishers and
hose stations TA.1-T6.4, TA.9-T7.8,

Wet pipe sprinkler system Stairwell No. 4
Design density 6.1 L/min-m? (0.15 gpm/ft)

Fire Protection Design Criteria Employed:
(@) The stairwell is located in a separate fire-resistive enclosure.
(b) Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed stairway. Smoke from a fire would be removed by the normal
HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to to Section 3.4, “Water Level (Flood) Design,” for drain system.

Fire Hazards Analysis
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(11) Design Criteria Used for Protection Against Inadvertent Operation, Careless

Operation or Rupture of the Suppression System:

(a) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.

(12) Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.
(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

(13) Remarks — The total flow of the wet pipe sprinkler system with a 1893 L/min

(500 gpm) hose stream allowance is estimated to be 3,218 L/min (850 gpm).

9A.4.3.1.4 Fire Area — FT15X1 (Stairwell No. 6 - Room 1X3)

(1)

Fire Hazards Analysis

Fire Area Boundary Description

Stairwell No. 6 serves uncontrolled areas associated with the turbine cooling
water system inside the Turbine Building at floor level B1F, and adjustable
speed drive equipment at floor levels MB1F and 1F.

Fire area FT15X1 extends vertically upward from floor B1F, through floor
MB1F, and terminates on floor 1F (elevation 12.3m (35’-0")).

Access is provided to stairwell no. 6 from B1F and each of the upper floors.

Stairwell no. 6 is a separate fire area bounded by interior and exterior fire-
resistive walls at floor levels B1F, MB1F, and 1F.

Equipment:
Safety Related Provides Core Cooling
No No

Radioactive Material Present — None.

Qualification of Fire Barriers — At floor levels B1F, MB1F, and 1F interior walls
enclosing stairwell no. 6 are a minimum of 2 hour fire-resistive concrete
construction. Stairwell doors are a minimum of 1-1/2 hour fire rated (doors
are 3-hour fire rated for consistency throughout the Turbine Building). The
floor is the concrete basemat of floor B1F.

At floor level 1F, the exterior wall is of 3 hour fire-resistive concrete
construction. Doors leading into stairwell no. 6 from inside the Turbine
Building are a minimum of 1-1/2 hour fire rated (doors are 3-hour fire rated for
consistency throughout the Turbine Building) at all levels. The door at the exit
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(10)

(11)

(12)

discharge at grade level (floor 1F, elevation 12.3m (35’-0”)) is a 3 hour fire
rated door.

Combustibles Present — No significant quantities of exposed combustibles.

Class A supervised POC at each building floor elevation and manual pull
station external to the enclosed stairway at each floor elevation.

Suppression Available:

Type Location/Actuation

Modified Class Ill standpipe Stairwell No.6

ABC portable (hand) extinguishers and
hose station TJ-T2.1

Wet pipe sprinkler system Stairwell No. 6
Design density 6.1 L/min-m? (0.15 gpm/ft)

Fire Protection Design Criteria Employed:
(@) The stairwell is located in a separate fire-resistive enclosure.

(b) Alternate access and egress routes are provided by a separate
enclosed stairwell at this floor level (stairwell no. 7).

(c) Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed stairway. Access to other enclosed stairways at this floor level is
maintained. Smoke from a fire would be removed by the normal HVAC
system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.

(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

Fire Hazards Analysis
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(13) Remarks — The total flow of the wet pipe sprinkler system with a 1893 L/min

(500 gpm) hose stream allowance is estimated to be 3,218 L/min (850 gpm).

9A.4.3.1.5 Fire Area — FT15X2 (Stairwell No. 7 — Room )

(1)

Fire Hazards Analysis

Fire Area Boundary Description

Stairwell No. 7 serves uncontrolled areas associated with the turbine cooling
water system inside the Turbine Building at floor level B1F, and adjustable
speed drive equipment at floor levels MB1F and 1F.

Fire area FT15X2 extends vertically upward from floor B1F, through floor
MB1F, and terminates on floor 1F.(elevation 12.3m (35’-0")).

Access is provided to stairwell no. 6 from B1F and each of the upper floors.

Stairwell no. 7 is a separate fire area bounded by interior and exterior fire-
resistive walls at floor levels B1F, MB1F, and 1F.

Equipment:
Safety Related Provides Core Cooling
No No

Radioactive Material Present — None.

Qualification of Fire Barriers — At floor levels B1F, MB1F, and 1F interior walls
enclosing stairwell no. 7 are a minimum of 2 hour fire-resistive concrete
construction. Stairwell doors are a minimum of 1-1/2 hour fire rated (doors
are 3-hour fire rated for consistency throughout the Turbine Building). The
floor is the concrete basemat of floor B1F.

At floor level 1F, the exterior wall is of 3 hour fire-resistive concrete
construction. Doors leading into stairwell no. 7 from inside the Turbine
Building are a minimum of 1-1/2 hour fire rated (doors are 3-hour fire rated for
consistency throughout the Turbine Building) at all levels. The door at the exit
discharge at grade level (floor 1F, elevation 12.3m (35’-0”)) is a 3 hour fire
rated door.

Combustibles Present — No significant quantities of exposed combustibles.

Class A supervised POC at each building floor elevation and manual pull
station external to the enclosed stairway at each floor elevation.
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(11)

(12)

(13)

Suppression Available:

Type Location/Actuation
Modified Class Il standpipe Stairwell No.7

ABC portable (hand) extinguishers and
hose station TH.8-T6

Wet pipe sprinkler system Stairwell No. 7
Design density 6.1 L/min-m? (0.15 gpm/ft?)

Fire Protection Design Criteria Employed:
(@) The stairwell is located in a separate fire-resistive enclosure.

(b) Alternate access and egress routes are provided by a separate
enclosed stairwell at this floor level (stairwell no. 6).

(c) Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed stairway. Access to other enclosed stairways at this floor level is
maintained. Smoke from a fire would be removed by the normal HVAC
system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.

(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks — The total flow of the wet pipe sprinkler system with a 1893 L/min
(500 gpm) hose stream allowance is estimated to be 3,218 L/min (850 gpm).

Fire Hazards Analysis
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Table 9A.4.3.1 - Summary of Fire Protection Criteria

Floor B1F
Automatic
Fire Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression Suppression
Area Description | Fire Area Description Separation Criteria Type Density Criteria
FT1500 | General Area |FT1503 Stairwell No. 2 (Room | Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.30 gpm/ft2 (a) NFPA 804, 2006,
122) resistive paragraph 8.5.6.(1) (12.2 L/min-m2) paragraph 10.8.2.1(2)
over minimum
Doors: 3-hour fire Doors: NFPA 101, application of 5000 ft2 (b) NEIL LCM, March
rated Table 8.3.4.2 (464.5 m?) 2008,
A3.2.20.5.2.1.1..
Total flow (Est.): 2750
FT2504 Stairwell No. 4 (Room | Walls: 2-hour fire Walls: NFPA 101, gpm (10,410 L/min)
249) resistive paragraph 8.5.6.(1)
Doors:3-hour fire Doors:NFPA 101,
rated Table 8.3.4.2
FT15X1 Stairwell No. 6 (Room | Walls: 2-hour fire Walls: NFPA 101,
1X3) resistive paragraph 8.5.6.(1)
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2
FT15X2 Stairwell No. 7 (Room | Walls: 2-hour fire Walls: NFPA 101,

1X4)

resistive

Doors: 3-hour fire
rated

paragraph 8.5.6.(1)

Doors: NFPA 101,
Table 8.3.4.2
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Table 9A.4.3.1 - Summary of Fire Protection Criteria
Floor B1F (Continued)

Automatic
Fire Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression Suppression
Area Description | Fire Area Description Separation Criteria Type Density Criteria
FT1500 | General Area |Externalto | Radwaste Tunnel Exterior Turbine NEIL LCM, March Wet pipe sprinkler 0.30 gpm/ft2 (a) NFPA 804, 2006,

Turbine Building Wall: 2008, 3.2.9.1 (12.2 L/min—mz) paragraph 10.8.2.1(2)
Building 3-hour fire resistive over minimum

NFPA 804, paragraph application of 5000 ft2 (b) NEIL LCM, March

Floor: 3-hour fire 8.1.2.3 (464.5 m?) 2008,
resistive A3.2.20.5.2.1.1..

Also, based on (IBC) Total flow (Est.): 2750

H-4 Occupancy and gpm (10,410 L/min)

Type 1A construction

Exterior Turbine Bldg.

Wall:

IBC, 2006, Table 601

Turbine Bldg. Floor

over Radwaste

Building (treated as

separation between

buildings):

IBC, 2006, Table 601
FT15X3 Stairwell Access to Wall: 3-hour fire NEIL LCM, March

Radwaste Tunnel
(Room 141)

resistive

Door: 3-hour fire
rated

2008, 3.2.9.1

NFPA 804, paragraph
8.1.2.3

Also, based on (IBC)
H-4 Occupancy and
Type 1A construction

Exterior Turbine Bldg.
Wall:

IBC, 2006, Table 601
Turbine Bldg. Floor
over Radwaste
Building (treated as
separation between
buildings):

IBC, 2006, Table 601
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Table 9A.4.3.1 - Summary of Fire Protection Criteria
Floor B1F (Continued)

Automatic
Fire Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression Suppression
Area Description | Fire Area Description Separation Criteria Type Density Criteria
FT1500 |General Area |FT2500 Lube Oil Purification | Ceiling: 3-hour fire NEIL LCM, March Wet pipe sprinkler 0.30 gpm/ft2 (a) NFPA 804, 2006,
Unit on Floor MB1F resistive 2008, 3.2.9.1 (12.2 L/min—mz) paragraph 10.8.2.1(2)
(Room 230) over minimum
NFPA 804, paragraph application of 5000 ft2 (b) NEIL LCM, March
8.1.2.3 (464.5 m2) 2008,
A3.2.20.5.2.1.1..
Total flow (Est.): 2750
FT15Y3 |Lube Oil Storage Ceiling: 3-hour fire NEIL LCM, March gpm (10,410 L/min)
Tanks on Floor MB1F | resistive 2008, 3.2.9.1
(Room 1Y1)
NFPA 804, paragraph
8.1.2.3
FT15Y4 EHC Hydraulic Power | Ceiling: 3-hour fire NEIL LCM, March
Unit Floor MB1F resistive 2008, 3.2.9.1
(Room 232)
FT1503 | Stairwell No.2 | FT1500 General Area Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 122) resistive paragraph 8.5.6.(1) (6.1 L/min-m2) over | Group 1 per NFPA
1500 ft2 (139 m?) 13, paragraph 5.3.1
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2 Total flow (Est.): 850
gpm (3218 L/min)
FT2504 | Stairwell No.4 | FT1500 General Area Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 249) resistive paragraph 8.5.6.(1) (6.1 L/min-m2) over | Group 1 per NFPA

Doors: 3-hour fire
rated

Doors: NFPA 101,
Table 8.3.4.2

1500 ft2 (139 m?)

Total flow (Est.): 850
gpm (3218 L/min)

13, paragraph 5.3.1
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Table 9A.4.3.1 - Summary of Fire Protection Criteria
Floor B1F (Continued)

Automatic
Fire Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression Suppression
Area Description | Fire Area Description Separation Criteria Type Density Criteria
FT15X1 | Stairwell No.6 | FT1500 General Area Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 1X3) resistive paragraph 8.5.6.(1) (6.1 L/min-m2) over | Group 1 per NFPA
1500 ft2 (139 m?) 13, paragraph 5.3.1
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2 Total flow (Est.): 850
gpm (3218 L/min)
FT15X2 | Stairwell No.7 | FT1500 General Area Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 1X4) resistive paragraph 8.5.6.(1) 6.1 L/min-mz) over Group 1 per NFPA
1500 ft2 (139 m?) 13, paragraph 5.3.1
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2 Total flow (Est.): 850
gpm (3218 L/min)
FT15X3 | Stairwell FT1500 General Area Wall: 3-hour fire NEIL LCM, March Wet pipe sprinkler 0.20 gpm/ft2 Ordinary Hazard
Access to resistive 2008, 3.2.9.1 (8.2 L/min-m2) over | Group 2 per NFPA
Radwaste 1500 ft2 (139 m?) 13, paragraph 5.3.2

Tunnel (Room
141)

Door: 3-hour fire
rated

Ceiling: 3-hour fire
resistive

NFPA 804, paragraph
8.1.2.3

Also, based on (IBC)
H-4 Occupancy and
Type 1A construction

Exterior Turbine Bldg.
Wall:
IBC, 2006, Table 601

Turbine Bldg. Floor
over Radwaste
Building (treated as
separation between
buildings):

IBC, 2006, Table 601

Total flow (Est.): 950
gpm (3596 L/min)
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9A.4.3.2 Floor MB1F (El. 6.3m (15'-3 '2")) - See Figure 9A.4-18 and Table 9A.4.3.2
Summary of Fire Protection Criteria Floor MB1F

9A.4.3.2.1 Fire Area - FT1500 (General Area)

(1)

Fire Hazards Analysis

Fire Area Boundary Description

Floor MB1F shares fire area FT1500 with all other floors in the Turbine
Building. Large overhead openings exist between floor MB1F and B1F over
the high pressure condensate pump area (room 132) and condenser vacuum
pump area (room 121).

Open metal grating and non-fire rated equipment access hatches are
installed in different locations/elevations between floor MB1F and the upper
and lower floors in fire area FT1500.

The low pressure condensate pump area (room 140) extends vertically up
from floor B1F, through floors MB1F, 1F and 2F, to and through an non-fire
rated equipment hatch in the turbine operating deck floor (floor 3F, elevation
27.8m (85’-10 %2")).

Non-fire rated equipment access hatches are installed in the floor between
MB1F and floor B1F in the northwest corridor area (room 242), in the pipe
space over the high pressure heater drain pump area, and in the adjustable
speed drive area (room 214-2) over the turbine cooling water equipment area
below.

The resin storage tank area (room 1X1) and condensate filter backwash
receiving tank area (room 143) extend from floor B1F up through floor MB1F
to their respective ceilings at the underside of floor 1F (elevation 12.3m (35'-

0%)).

The offgas charcoal adsorber area (room 112) extends vertically upward from
floor B1F through floors MB1F and 1F to the underside of floor 2F (elevation
19.7m (59’-3 '2")). Room 112 is part of fire area FT1500. In the off-gas
charcoal bed area (room 112), metal grating is installed at elevation 12.3m
(floor 1F) with an non-fire rated equipment access hatch at room ceiling level,
elevation 19.7m (59’-3 V%”) (floor 2F).

Access to the resin storage tank area (room 1X1) and condensate filter
backwash receiving tank area (room 143) is from floor MB1F — these areas
are part of fire area FT1500. In room 1X1 open grating is installed at this floor
level.

Fire area FT1500 is bounded by:

s The Turbine Building exterior walls
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m  The interior walls enclosing stairwell no. 2 (room 122, fire area FT1503)
m  The interior walls enclosing stairwell no. 3 (room 212, fire area FT2502)
m  The interior walls enclosing stairwell no. 4 (room 249, fire area FT2504)
m  The interior walls enclosing stairwell no. 6 (room 1X3, fire area FT15X1)
m  The interior walls enclosing stairwell no. 7 (room 1X4, fire area FT15X2)

= The interior walls enclosing the elevator shaft (room 250, fire area
FT15Y2)

m  The floor above the access to the Radwaste Tunnel, Room 141, on floor
B1F below

= Theinterior walls enclosing the area housing the lube oil purification unit
(room 230, fire area FT2500)

»  The interior walls enclosing the area housing the lube oil storage tanks
(room 1Y1, fire area FT15Y3)

»  The interior walls enclosing the area housing the EHC hydraulic power
unit (room 232, fire area FT15Y4)

m  The interior wall between the house boiler area (room 247, fire area
FT2503) and this fire area, along building column line T8.

s The interior wall between the chiller area (room 248, fire area FT1501)
and this fire area, along column line T8.

Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling
No No

Radioactive Material Present — None that can be released as a result of fire.
Qualification of Fire Barriers —

The Turbine Building is classified as Type IA construction in accordance with
the International Building Code (IBC), 2006. Type IA construction is non-
combustible. The building structural frame, and all exterior and interior
bearing walls, are required to be of 3 hour fire-resistive construction. The
building floor is required to be of not less than 2 hour fire resistive
construction, including supporting beams and joists. Also, the building roof is
required to be of not less than 1 %2 hour fire resistive construction.

The enclosed stairwells that serve floor MB1F, stairwell nos. 1, 2, 3,4, 6, 7
and 8 are of 2 hour fire-resistive concrete construction.

Fire Hazards Analysis
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Fire Hazards Analysis

Enclosed stairwell nos. 2, 4, 6, and 7 are separate fire areas and are
discussed in subsections 9A.4.3.1.2 through 9A.4.3.1.5 (fire areas FT1503,
FT2504, FT15X1, and FT15X2).

Enclosed stairwells 1, 3 and 8 are described in subsections 9A.4.3.2.2
through 9A.4.3.2.4 (fire areas FT1502, FT2502 and FT15Y1), respectively.

The elevator shaft (room 250) is of 2 hour fire-resistive concrete construction,
is a separate fire area (FT15Y2), and is described in subsection 9A.4.3.2.5.

The walls enclosing the lube oil purification unit (room 230, fire area FT2500),
lube oil storage tank area (room 1Y1, fire area FT15Y3), and the EHC
hydraulic power unit (room 232, fire area FT15Y4) are separated from fire
area FT1500 by 3 hour fire-resistive concrete construction with 3 hour fire
rated doors. These rooms are described as separate fire areas in
subsections 9A.4.3.2.6 through 9A.4.3.2.8, respectively.

The house boiler area (room 247, fire area FT2503) is separated from fire
area FT1500 by 3 hour fire-resistive concrete construction along building
column line T8. The fire area (FT2503) associated with room 247 is
addressed in subsection 9A.4.3.2.9.

The HNCW chiller area (room 248) and instrument, service, and breathing air
system area (room 111) are located in one fire area (FT1501) and separated
from fire area FT1500 by 2 hour fire-resistive concrete construction along
building column line T8. Fire area FT1501 is discussed in subsection
9A.4.3.2.10.

The Turbine Building is separated from the horizontal passageway that runs
exterior and parallel to the southernmost building wall by 3 hour fire-resistive
concrete construction. This horizontal passageway provides a protected exit
and access from the Turbine Building to the Control Building and Service
Building.

On the west side and exterior to the Turbine Building, between elevation 6.3m
(MB1F) and elevation 12.3m (35’-0”) (grade) is a large exposed dry pit. The
exterior Turbine Building wall at this location is of 3 hour fire-resistive
construction.

The remaining exterior walls are of 3 hour fire-resistive concrete construction,
consistent with the requirements of the IBC, and are backed by exterior fill.

Remaining floor areas are concrete basemat or 2 hour fire-resistive concrete
construction consistent with the requirements of the IBC for a Type I1A
structure.
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(5) Combustibles Present:
Fire Loading Total Heat of Combustion
(MJ)
(a) Cable in conduit, and less than the Acceptable
equivalent of 0.6m cable trays
(b) Limited quantities of lubricants in Negligible
pumps
(c) Charcoal in offgas charcoal bed Does not contribute to fire
loading
(d) Resin in resin storage tanks Does not contribute to fire
loading
(6) Detection Provided — Class A supervised POC, and manual alarm pull
stations at Columns — Rows (C-R)
Manual Pull Locations: TA.4-T7.5, TH.5-T7.9, TJ.7-T7.5, TJ.6-T2.2, TG.6-T2,
TJ.9-T6.8, TJ.9-T6.1, TJ.9-T3.1.
9A-28 Fire Hazards Analysis
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(10)

Fire Hazards Analysis

Suppression Available:

Type Location/Actuation

Modified Class Il standpipes Stairwells No.2 <122>, No.3
<212>, No.4 <249>, No.6, and
No.7

ABC portable (hand) extinguishers and TA.9-T1.1, TA.1-T6.4,

hose stations TB-T2.9, TB-T5.2, TC.2-T4.2,

TB.6-T7.8, TD.4-T7.8,
TF.3-T7.8, TH.2-T7.8,
TH.5-T6.3, TH.8-T4.5,
TG.8-T2.9,

TB.9-T7, TC.9-T6.2, TG-T6.2,
TJ.9-T7.2, TJ.1-T5.8,
TJ.9-T5.1, TJ.1-T3.7,
TJ.9-T2.6, TJ.1-T1.1,
TG.9-T1.8

<1Y1> TH.5-T2.8

<232> TH.7-T3, TH.8-T4.5
<230> TH.5-T6.3

<FT2503>

<247> TA.6-T8.1, TA.9-T9.1
<FT1501>

TC.8-T8.1, TH.5-T8.3,
TC.2-T9.3, TE.A-T9, TF.9-T9,
TH.5-T8.3, TJ.9-T9.4,
TH.9-T9.4, TF.9-T9.4,
TE-T9.9, TC.1-T9.9

Wet pipe sprinkler system Throughout floor MB1F

Design density 12.2 L/min-m? (0.3 gpm/ft?)

over 464.5 m? (5000 ft?)

Fire Protection Design Criteria Employed:

(a) Fire detection and suppression capability is provided and accessible;

(b) Fire stops are provided for penetrations through rated fire barriers.

Consequences of Fire — Postulated fire assumes loss of function. Smoke
from a fire would be removed by the normal HVAC system except for the
following rooms:

(@) Room 142 by normal HVAC and process exhaust.
(b) Room 112 by process exhaust.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.
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(11)

(12)

(13)

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Provision of raised supports for the equipment

(b) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
Fire Containment or Inhibiting Methods Employed:

(a) Fire stops are provided for penetrations through fire rated barriers.

(b) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks:

(@) Smoke detectors, and temperature controllers are mounted in the
exhaust duct of the offgas system to detect any fire in the charcoal
beds. The fire is contained by isolating the charcoal adsorber vessel
and purging the vessel with nitrogen gas.

(b) Electrical cable insulation in conduit does not represent a combustible
fire load.

(c) The total flow of the wet pipe sprinkler system on floor MB1F with a
1893 L/min (500 gpm) hose stream allowance is estimated to be 10,410
L/min (2750 gpm).

9A.4.3.2.2 Fire Area — FT1502 (Stairwell No. 1 - Room 114)

9A-30

(1)

(3)

Fire Area Boundary Description

Stairwell No. 1 serves uncontrolled areas inside the Turbine Building at floor
levels MB1F, 1F, and 2F.

Fire area FT1502 extends vertically upward from floor MB1F through floor 2F
(elevation 24.4m (74’-8 '2")). Stairwell no. 1 is bounded by interior and
exterior fire-resistive concrete construction.

Access is provided to stairwell no. 1 from floor MB1F and each of the upper
floors.

Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling

No No

Radioactive Material Present — None.

Fire Hazards Analysis



STP 3 & 4

Rev. 07

Final Safety Analysis Report

(10)

(11)

Fire Hazards Analysis

Qualification of Fire Barriers — At floor levels MB1F, 1F and 2F; interior walls
enclosing stairwell no. 1 are a minimum of 2 hour fire-resistive concrete
construction. Exterior walls are of 3 hour fire-resistive concrete construction.

Interior stairwell doors are a minimum of 1-1/2 hour fire rated (doors are 3-
hour fire rated for consistency throughout the Turbine Building). The door at
the exit discharge at grade level (floor 1F, elevation 12.3m) is a 3 hour fire
rated door.

The floor is the concrete basemat of floor MB1F.
Combustibles Present — No significant quantities of exposed combustibles.

Detection Provided — Class A supervised POC at each building floor elevation
and manual pull station external to the enclosed stairway at each floor
elevation.

Suppression Available:

Type Location/Actuation
Modified Class Ill standpipe Stairwell No. 1 <114>

ABC portable (hand) extinguishers and TJ.9-T9.4
hose station

Wet Pipe Sprinkler Stairwell No. 1
Design density 6.1 L/min-m? (0.15 gpm/ft?)

Fire Protection Design Criteria Employed:
(@) The stairwell is located in a separate fire-resistive enclosure.
(b) Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed stairway. Smoke from a fire would be removed by the normal
HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
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(12) Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.
(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

(13) Remarks — The total flow of the wet pipe sprinkler system with a 1893 L/min

(500 gpm) hose stream allowance is estimated to be 3,218 L/min (850 gpm).

9A.4.3.2.3 Fire Area — FT2502 (Stairwell No. 3 - Room 212)

9A-32

(1)

Fire Area Boundary Description

Stairwell No. 3 serves controlled areas inside the Turbine Building at floor
levels MB1F, 1F, 2F and 3F.

Fire area FT2502 extends vertically upward from floor MB1F through floor 3F
(elevation 27.8m (85’-10 '2")). Stairwell no. 3 is bounded by interior fire-
resistive concrete construction.

Access is provided to stairwell no. 3 from floor MB1F and each of the upper
floors.

Equipment — See Table 9A.6-4
Safety Related Provides Core Cooling

No No
Radioactive Material Present — None.

Qualification of Fire Barriers — At floor levels MB1F, 1F, 2F and 3F, walls
enclosing stairwell no. 3 are a minimum of 2 hour fire-resistive concrete
construction. Stairwell doors are a minimum of 1-1/2 hour fire rated (doors
are 3-hour fire rated for consistency throughout the Turbine Building). The
floor is the concrete basemat of floor MB1F.

Combustibles Present — No significant quantities of exposed combustibles.

Detection Provided — Class A supervised POC at each building floor elevation
and manual pull station external to the enclosed stairway at each floor
elevation.

Fire Hazards Analysis
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(7) Suppression Available:

Type Location/Actuation
Modified Class Il standpipe Stairwell No.3 <212>

ABC portable (hand) extinguishers and TH.2-T7.8
hose station

Wet Pipe Sprinkler Stairwell No. 3
Design density 6.1 L/min-m? (0.15 gpm/ft?)

(8) Fire Protection Design Criteria Employed:
(@) The stairwell is located in a separate fire-resistive enclosure.

(b) Alternate access and egress routes are provided by separate enclosed
stairways at this floor level.

(c) Fire detection and suppression capability is provided and accessible.

(9) Consequences of Fire — The postulated fire assumes loss of function of the
enclosed stairway. Smoke from a fire would be removed by the normal
HVAC system.

(10) Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

(11) Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
(12) Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.

(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

(13) Remarks — The total flow of the wet pipe sprinkler system with a 1893 L/min
(500 gpm) hose stream allowance is estimated to be 3,218 L/min (850 gpm).

9A.4.3.2.4 Fire Area - FT15Y1 (Stairwell No. 8 —- Room 1Y5)
(1) Fire Area Boundary Description

Stairwell No. 8 serves uncontrolled areas inside the Turbine Building at floor
levels MB1F, 1F, 2F, 3F and 4F.

Fire Hazards Analysis 9A-33
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9A-34

Fire area FT15Y1 extends vertically upward from floor MB1F through floor 4F
(elevation 38.3m). Stairwell no. 8 is bounded by interior and exterior fire-
resistive concrete construction.

Access is provided to stairwell no. 8 from floor MB1F and each of the upper
floors.

Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling

No No

Radioactive Material Present — None.

Qualification of Fire Barriers — At floor levels MB1F, 1F, 2F, 3F and 4F,
interior walls enclosing stairwell no. 8 are a minimum of 2 hour fire-resistive
concrete construction. Exterior walls are of 3 hour fire-resistive concrete
construction.

Interior stairwell doors are a minimum of 1-1/2 hour fire rated (doors are 3-
hour fire rated for consistency throughout the Turbine Building). The door at
the exit discharge at grade level (floor 1F, elevation 12.3m) is a 3 hour fire
rated door.

The floor is the concrete basemat of floor MB1F.
Combustibles Present — No significant quantities of exposed combustibles.

Detection Provided — Class A supervised POC at each building floor elevation
and manual pull station external to the enclosed stairway at each floor
elevation.

Suppression Available:

Type Location/Actuation
Modified Class Ill standpipe Stairwell No.8

ABC portable (hand) extinguishers and TA.6-T8.1
hose station

Wet Pipe Sprinkler Stairwell No. 8
Design density 6.1 L/min-m? (0.15 gpm/ft)

Fire Protection Design Criteria Employed:
(@) The stairwell is located in a separate fire-resistive enclosure.

(b) Fire detection and suppression capability is provided and accessible.

Fire Hazards Analysis
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(10)

(11)

(12)

(13)

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed stairway. Smoke from a fire would be removed by the normal
HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.

(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks — The total flow of the wet pipe sprinkler system with a 1893 L/min
(500 gpm) hose stream allowance is estimated to be 3,218 L/min (850 gpm).

9A.4.3.2.5 Fire Area - FT15Y2 (Elevator Shaft - Room 250)

(1)

Fire Hazards Analysis

Fire Area Boundary Description

The elevator shaft serves controlled areas inside the Turbine Building. Fire
area FT15Y2 extends vertically upward from floor MB1F through floors 1F,
2F, and 3F (elevation 27.8m (85’-10 '%”)). This fire area is bounded by interior
fire-resistive walls.

Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling
No No

Radioactive Material Present — None.

Qualification of Fire Barriers — The walls enclosing the elevator shaft are of a
minimum of 2 hour fire-resistive concrete construction. Elevator doors are 1-
1/2 houir fire rated doors.
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9A-36

(10)

(11)

(12)

Combustibles Present — (NCLL Applies)

Fire Loading Total Heat of Combustion

(MJ)

Electrical Cables 727 MJ/m2 NCLL (727 MJ/m2

maximum average) applies

Small amount of elevator motor lubricants  Negligible

Detection Provided — Class A supervised POC in the elevator shaft and
manual pull station near the elevator door at each elevation.

Suppression Available:

Type

Location/Actuation

Modified Class Ill standpipe Stairwell No.3 <212>

ABC portable (hand) extinguishers and TH.2-T7.8
hose station

Wet Pipe Sprinkler Elevator Shaft
Design density 8.2 L/min-m? (0.20 gpm/ft)

Fire Protection Design Criteria Employed:

(a)
(b)

(c)

The stairwell is located in a separate fire-resistive enclosure.

Alternate access and egress routes are provided by separate enclosed
stairways at this floor level.

Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed elevator shaft. Smoke from a fire would be removed by the normal
HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a)

Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Fire Containment or Inhibiting Methods Employed:

(a)
(b)
(c)

The function is provided in a fire-resistive enclosure.
Fire stops are provided for penetrations through fire rated barriers.

The means of fire detection, suppression and alarming are provided
and accessible.

Fire Hazards Analysis
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(13) Remarks — The total flow of the wet pipe sprinkler system with a 1893 L/min
(500 gpm) hose stream allowance is estimated to be 3,596 L/min (950 gpm).

9A.4.3.2.6 Fire Area — FT2500 (Lube Oil Purification Unit - Room 230)

(1)

Fire Hazards Analysis

Fire Area Boundary Description

The interior walls, ceiling and floor of fire area FT2500, containing the lube oil
purification unit, consists of fire-resistive concrete construction.

Equipment — See Table 9A.6-4

Safety Related
No

Radioactive Material Present — None.

Provides Core Cooling
No

Qualification of Fire Barriers — The walls, ceiling and floor enclosing the lube
oil purification unit (room 230) are of 3 hour fire-resistive-concrete

construction with 3 hour fire rated doors.

Combustibles Present:
Fire Loading
Turbine Lube Qil, Class IlIB

Combustible Liquid
Volume: 7,571 L (2000 gal.) (Est.)

Total Heat of Combustion
(MJ)

316,500 MJ (299,984,105 Btu)

Detection Provided — Class A supervised rate compensated thermal
detectors. The detection system is a cross zoned system requiring two
detectors, one in each zone to sense fire before initiating the suppression
system. A manual alarm pull station is located at each door.

Suppression Available:

Type
Modified Class Ill standpipe

ABC portable (hand) extinguishers and
hose station

Deluge foam water spray system
Foam water density: 20.4 L/min-m? (0.5
gpm/ft?) (Est.)

Location/Actuation
Stairwell No.3 <212>
TH.5-T6.3

Room 230
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(8)

(10)

(11)

(12)

(13)

Fire Protection Design Criteria Employed:
(@) Room 230 is configured as a separate fire-resistive enclosure.

(b) Alternate access and egress routes are provided by separate enclosed
stairways at this floor level.

(c) Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed area and affected equipment. Smoke from a fire would be removed
by the normal HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Location of the manual suppression system external to the room

(b) Provision of raised supports for equipment

(c) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
(d) Cross zoned detectors for initiation of deluge system

Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.

(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks —The lube oil purification unit contains approximately 7,571 L (2,000
gallons), therefore the deluge foam water sprinkler system must be capable
of suppressing any fire in this room. The total flow of the deluge foam
sprinkler system with a 1893 L/min (500 gpm) hose stream allowance is
estimated to be 3,710 L/min (980 gpm).

9A.4.3.2.7 Fire Area -FT15Y3 (Lube Oil Storage Tank Area - Room 1Y1)

9A-38

(1)

Fire Area Boundary Description

The interior walls, ceiling and floor of fire area FT15Y3, containing two (2)
lube oil storage tanks, consists of fire-resistive concrete construction.

Fire Hazards Analysis
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(9)

(10)

Fire Hazards Analysis

Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling
No No

Radioactive Material Present — None.

Qualification of Fire Barriers — The walls, ceiling and floor enclosing the lube
oil storage tanks (room 1Y1, fire area FT15Y3) are of 3 hour fire-resistive-
concrete construction with 3 hour fire rated doors.

Combustibles Present:

Fire Loading Total Heat of Combustion
(MJ)

Turbine Lube Oil, Class IlIB 3,402,375 MJ (3,224,829,130

Combustible Liquid Btu)

Volume: 81,386 L (21,500 gal.) (Est.)

Detection Provided — Class A supervised rate compensated thermal
detectors. The detection system is a cross zoned system requiring two
detectors, one in each zone to sense fire before initiating the suppression
system. A manual alarm pull station is located at each door.

Suppression Available:

Type Location/Actuation

Modified Class Il standpipe Stairwell No.2 <122>

ABC portable (hand) extinguishers and TH.5-T2.8, TG.8-T2.9
hose stations

Deluge foam water spray system Room 1Y1
Foam water density: 20.4 L/min-m? (0.5
gpm/ft?) (Est.)

Fire Protection Design Criteria Employed:
(@) Room 1Y1 is configured as a separate fire-resistive enclosure.

(b) Alternate access and egress routes are provided by separate enclosed
stairways at this floor level.

(c) Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed area and affected equipment. Smoke from a fire would be removed
by the normal HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.
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(11)

(12)

(13)

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(@) Location of the manual suppression system external to the room

(b) Provision of raised supports for equipment

(c) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
(d) Cross zoned detectors for initiation of deluge system

Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.

(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks —The lube oil storage tank area contains approximately 81,386 L
(21,500 gallons), therefore the deluge foam water sprinkler system must be
capable of suppressing any fire in this room. The total flow of the deluge foam
sprinkler system with a 1893 L/min (500 gpm) hose stream allowance is
estimated to be 5,867 L/min (1,550 gpm).

9A.4.3.2.8 Fire Area -FT15Y4 (EHC hydraulic power unit - Room 232)

9A-40

(1)

Fire Area Boundary Description

The interior walls, ceiling and floor of fire area FT15Y4, containing the EHC
hydraulic power unit, consists of fire-resistive concrete construction.

Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling
Yes No

Radioactive Material Present — None.

Qualification of Fire Barriers — The walls, ceiling and floor enclosing EHC
hydraulic power unit (room 1Y1, fire area FT15Y4) are of 3 hour fire-resistive-
concrete construction with 3 hour fire rated doors.

Fire Hazards Analysis
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(10)

(11)

Fire Hazards Analysis

Combustibles Present:

Fire Loading Total Heat of Combustion
(MJ)
Hydraulic Fluid, Class IIIB 269,025 MJ (254,986,489 Btu)

Combustible Liquid
Volume: 6,435 L (1700 gal.) (Est.)

Detection Provided — Class A supervised rate compensated thermal
detectors. The detection system is a cross zoned system requiring two
detectors, one in each zone to sense fire before initiating the suppression
system. A manual alarm pull station is located at each door.

Suppression Available:

Type Location/Actuation

Modified Class Il standpipe Stairwell No.2 <122>

ABC portable (hand) extinguishers and TH.7-T3, TH.8-T4.5, TG.8-T2.9
hose stations

Deluge foam water spray system Room 232

Foam water density: 20.4 L/min-m? (0.5

gpm/ft?) (Est.)

Fire Protection Design Criteria Employed:

(a) Room 232 is configured as a separate fire-resistive enclosure.

(b) Alternate access and egress routes are provided by separate enclosed
stairways at this floor level.

(c) Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed area and affected equipment. Smoke from a fire would be removed
by the normal HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(@) Location of the manual suppression system external to the room
(b) Provision of raised supports for equipment
(c) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.

(d) Cross zoned detectors for initiation of deluge system
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(12) Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.
(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

(13) Remarks:

(@) The EHC hydraulic power unit contains approximately 6,435 L (1,700
gallons), therefore the deluge foam water sprinkler system must be
capable of suppressing any fire in this room. The total flow of the
deluge foam sprinkler system with a 1893 L/min (500 gpm) hose stream
allowance is estimated to be 5,072 L/min (1,340 gpm).

(b) The following safety-related equipment representing all four safety
divisions is mounted on this floor:

C71-PS002 A-D

(c) Section 9A.5, Special Cases, provides justification for locating
equipment from multiple safety divisions on this floor of the turbine
building.

9A.4.3.2.9 Fire Area -FT2503 (House Boiler Area - Room 247)

9A-42

(1)

Fire Area Boundary Description

The house boiler area (room 247) is enclosed by fire-resistive construction.
The interior and exterior walls and ceiling that enclose house boiler
equipment are of fire-resistive concrete construction.

Adjacent fire areas separated from room 247 include the HCNW chiller area
(room 248) instrument, service and breathing air system equipment areas
(rooms 111 and 1Y2) in fire area FT1501 and stairwell no. 8 (room 1Y5, fire
area FT15Y1). Also, the combustion gas turbine area (room 317 — FT3500)
is located on floor 1F above.

The house boiler area floor is the concrete basemat.

The house boiler area is an uncontrolled access area. Fire-resistive concrete
construction separates room 247 from controlled access areas in the Turbine
Building along column line T8.

The main portion of Room 247 extends vertically upward to the underside of
floor 2F (elevation 19.7m). Separation between room 247 at this level for this
area and the adjacent combustion turbine generator area (room 248 —

Fire Hazards Analysis
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FT3500) is provided by fire-resistive concrete construction, including the
ceiling, above which is switchgear room ‘B’ (room 310 — FT1501).

Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling
No No

Radioactive Material Present — None.

Qualification of Fire Barriers — The interior and exterior walls and ceiling that
enclose the house boiler area (room 247 — FT2503) are of 3 hour fire-rated
concrete construction with 3 hour fire rated doors.

The enclosed stairwell that serves the house boiler area on floor MB1F,

stairwell no. 8, is of 2 hour fire-resistive concrete construction.

STP DEP 9.5-7

(®)

Fire Hazards Analysis

Combustibles Present:
Fire Loading

(a) Cable in conduit, and dispersed in
cable trays

(b) Lubricants in pumps

Total Heat of Combustion
(MJ)

Limited quantities

Negligible

Note:The house boiler is electric which eliminates the possibility of fire
involving significant quantities of combustible liquid in this area.

Detection Provided — Class A supervised POC at each building floor elevation
and manual pull station external to the enclosed stairway at each floor

elevation.

Manual Pull Location: TA.3-T8.2
Suppression Available:

Type

Modified Class Il standpipe

ABC portable (hand) extinguishers and
hose stations

Wet pipe sprinkler system
Design density 10.2 L/min-m? (0.25
gpm/ft2)

Location/Actuation
Stairwell No.8
TA.6-T8.1, TA.9-T9.1

Room 247
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(10)

(11)

(12)

(13)

Fire Protection Design Criteria Employed:
(@) Room 247 is configured as a separate fire-resistive enclosure.
(b) Fire detection and suppression capability is provided and accessible.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed area and affected equipment. Smoke from a fire would be removed
by the normal HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Provision of raised supports and equipment

(b) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
Fire Containment or Inhibiting Methods Employed:

(@) The function is provided in a fire-resistive enclosure.

(b) Fire stops are provided for penetrations through fire rated barriers.

(c) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks:

(a) The total flow of the wet pipe sprinkler system with a 1893 L/min (500
gpm) hose stream allowance is estimated to be 9,615 L/min (2,540

gpm).

(b) Electrical cable insulation in conduit does not represent a combustible
fire load.

9A.4.3.2.10 Fire Area —FT1501 (HNCW Chiller Area — Room 248, Instrument and
Service Air Equipment Area (Room 111) and Breathing Air Equipment
Area - Room 1Y2)

9A-44

(1)

Fire Area Boundary Description

Non fire-resistive walls separate the HNCW chiller are (room 248), instrument
and service air system equipment area (room 111) and breathing air system
equipment area (room 1Y2). These rooms are part of the same fire area
(FT1501).

Fire Hazards Analysis
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Fire Hazards Analysis

Fire area FT 1501 is separated by fire-resistive construction from enclosed
stairwell no. 3, the elevator shaft, enclosed stairwell no. 1, and the adjacent
house boiler area (room 247).

The ceiling in this fire area separates rooms 248 and 111 from the
combustion turbine generator area (rooms 317 and 2X8 - FT3500) on floor
1F above and is of fire-resistive construction.

The ceiling in fire area FT1501 provides a fire-resistive separation between
rooms 248 and 111 and the combustion turbine generator switchgear room
(room 2X5 - FT25X1) on floor 1F above.

The ceiling in fire area FT1501 also provides a fire-resistant separation
between rooms 248, 111 and 1Y2 and switchgear room ‘B’ (room 210 -
FT25X3) on floor 1F above.

The HNCW chiller area (room 248), instrument and service air equipment
area (room 111) and breathing air equipment area (room 1Y2) are
uncontrolled access areas. Fire-resistive concrete construction separates fire
area FT1501 from controlled access areas in the Turbine Building associated
with fire area FT1500 along cloumn line T8.

The floor beneath FT1501 is concrete basemat.

Equipment - See Table 9A.6-4.

Safety Related Provides Core Cooling
No No

Radioactive Material Present - None.

Qualification of Fire Barriers — The interior and exterior walls that enclose fire
area FT1501, which includes the HNCW chiller area (room 248), instrument
and service air equipment area (room 111) and breathing air equipment area
(room 1Y2), are of 3 hour fire-resistive concrete construction with the
exception of bounding walls separating this area from enclosed stairwells,
elevator shaft, and ceiling.

The ceiling is of a minimum of 1 hour fire-resistive construction.

Enclosed stairwells no. 1 and 3, and the elevator shaft, are of 2 hour
fire-resistive concrete construction. These components are described
separately in subsections 9A.4.3.2.2, 9A.4.3.2.3, and 9A.4.3.2.5,
respectively.
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Combustibles Present:

Fire Loading Total Heat of Combustion
(MJ)

(a) Cable in conduit, and dispersed in Acceptable
cable trays

(b) Limited quantity of lubricants in pumps Negligible

Detection Provided — Class A supervised POC at each building floor elevation
and manual pull stations.

Manual Pull Locations: TJ.6-T9.8, TJ.9-T9.1

Suppression Available:

Type Location/Actuation

Modified Class Il standpipes Stairwells No. 1 <114>

ABC portable (hand) extinguishers and TC.8-T8.1, TH.5-T8.3,

hose stations TC.2-T9.3, TE.1-T9, TF.9-T9,
TH.5-T8.3, TJ.9-T9.4,
TH.9-T9.4, TF.9-T9.4,
TE-T9.9, TC.1-T9.9

Wet pipe sprinkler system Rooms 248, 111 and 1Y2
Design density: 8.2 L/min-m? (0.20 gpm/ft2)
over 1500 ft?

Fire Protection Design Criterial Employed:
(a) Fire detection and suppression capability is provided and accessible.
(b) Fire stops are provided for penetrations through fire rated barriers.

Consequences of Fire - The postulated fire assumes loss of function of the
enclosed area and affected equipment. Smoke from a fire would be removed
by the normal HVAC system.

Consequences of Fire Suppression - Suppression extinguished the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(a) Provision of raised supports for equipment

(b) Refer to Section 3.4, “Water Level (Flood Design,”: for drain system.

Fire Hazards Analysis
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(12) Fire Containment or Inhibiting Methods Employed:
(a) Fire stops are provided for penetrations through fire rated barriers.

(b) The means of fire detection, suppression and alarming are provided
and accessible.

(13) Remarks:
(a) The total flow of the wet pipe sprinkler system with a 1893 L/min (500
gpm) hose stream allowance is estimated to be 3,596 L/min (950 gpm).

(b) Electrical cable insulation in conduit does not represent a combustible
fire load.

Fire Hazards Analysis 9A-47
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Table 9A.4.3.2 - Summary of Fire Protection Criteria

Floor MB1F
Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT1500 | General Area |FT1503 Stairwell No. 2 (Room | Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.30 gpm/ft2 a) NFPA 804, 2006,
122) resistive paragraph 8.5.6.(1) (12.2 L/min-m2) paragraph 10.8.2.1(2)
over minimum
Doors: 3-hour fire Doors: NFPA 101, application of 5000 t2 (b) NEIL LCM, March
rated Table 8.3.4.2 (464.5 m2) 2008,
FT2502 Stairwell No. 3 (R Walls: 2-hour fi Walls: NFPA 101 A3.220.5.2.1.1.
tairwell No. 3 (Room alls: 2-hour fire alls: , Total flow (Est.): 2750
212) resistive paragraph 8.5.6.(1) gpm (10,410 L/min)
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2
FT2504 Stairwell No. 4 (Room | Walls: 2-hour fire Walls: NFPA 101,
249) resistive paragraph 8.5.6.(1)
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2
FT15X1 Stairwell No. 6 (Room | Walls: 2-hour fire Walls: NFPA 101,
1X3) resistive paragraph 8.5.6.(1)
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2
FT15X2 Stairwell No. 7 (Room | Walls: 2-hour fire Walls: NFPA 101,
1X4) resistive paragraph 8.5.6.(1)
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2
FT15Y2 Elevator Shaft (Room [ Walls: 2-hour fire NFPA 804,
250) resistive paragraphs 8.1.2.4
and 8.1.2.5

Doors: 1 1/2-hour fire
rated
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Table 9A.4.3.2 - Summary of Fire Protection Criteria
Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT1500 | General Area |FT2500 Lube Oil Purification | Walls: 3-hour fire NEIL LCM, March Wet pipe sprinkler 0.30 gpm/ft2 a) NFPA 804, 2006,
Unit (Room 230) resistive 2008, (12.2 L/min-m?) paragraph 10.8.2.1(2)
3.2.91 over minimum
Doors: 3-hour fire application of 5000 ft2 | (b) NEIL LCM, March
rated NFPA 804, paragraph (464.5 m2) 2008,
8.1.2.3 A3.2.20.5.2.1.1.
- - Total flow (Est.): 2750
FT15Y3 Lube Oil Storage Walls: 3-hour fire NEIL LCM, March -
L gpm (10,410 L/min)
Tanks (Room 1Y1) resistive 2008,
3.2.9.1
Doors: 3-hour fire
rated NFPA 804, paragraph
8.1.2.3
FT15Y4 EHC Hydraulic Power | Walls: 3-hour fire NEIL LCM, March
Unit (Room 232) resistive 2008,
3.2.9.1
Doors: 3-hour fire
rated NFPA 804, paragraph
8.1.2.3
FT15X3 Stairwell Access to Floor: 3-hour fire rated | NEIL LCM, March

Radwaste Tunnel
(Room 141)

2008,
3.2.9.1

NFPA 804, paragraph
8.1.2.3

Also, based on (IBC)
H-4 Occupancy and
Type 1A construction

Exterior Turbine Bldg.
Wall: IBC, 2006,
Table 601

Turbine Bldg. Floor
over Radwaste
Building (treated as
separation between
buildings):

IBC, 2006, Table 601
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Table 9A.4.3.2 - Summary of Fire Protection Criteria
Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT1500 |General Area |FT2503 House Boiler Area Wall: 3-hour fire NEIL LCM, March Wet pipe sprinkler 0.30 gpm/ft2 a) NFPA 804, 2006,
(Room 247) resistive 2008, 3.2.9.6 (12.2 L/min-mz) paragraph 10.8.2.1(2)
over minimum
NOTE: 3-hour wall is application of 5000 ft2 | (b) NEIL LCM, March
specified based on (464.5 m2) 2008,
fuel fired boiler. A3.2.20.5.2.1.1.
Specified rating may Total flow (Est.): 2750
be reduced in the gpm (10,410 L/min)
future due to planned
electric boiler.
FT1501 HNCW Chiller Area Wall: 2-hour fire Specified by FPE at
(Room 248), resistive this location.
Instrument, Service,
and Breathing Air
System Equipment
Areas (Rooms 111
and 1Y2)
External to | Horizontal Exterior Turbine Bldg. | NEIL LCM, March
Turbine passageway between | Wall: 3-hour fire 2008,
Building Turbine Building and | resistive 3.2.91
Control Building
Doors: 3-hour fire NFPA 804, paragraph
rated 8.1.2.3
Also, based on (IBC)
H-4 Occupancy and
Type 1A construction
Exterior Turbine Bldg.
Wall: IBC, 2006,
Table 601
FT1503 | StairwellNo.1 |FT1501 HNCW Chiller Area Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard

(Room 114)

(Room 248),
Instrument, Service,
and Breathing Air
System Equipment
Areas (Rooms 111
and 1Y2)

resistive

Doors: 3-hour fire
rated

paragraph 8.5.6.(1)

Doors: NFPA 101,
Table 8.3.4.2

(6.1 L/min-m?2) over
1500 ft2 (139 m?)

Total flow (Est.): 850
gpm (3218 L/min)

Group 1 per NFPA 13,
paragraph 5.3.1
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Table 9A.4.3.2 - Summary of Fire Protection Criteria
Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT1503 | Stairwell No. 1 | External to | Horizontal Exterior Turbine Bldg. | NEIL LCM, March Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 114) Turbine passageway between | Wall: 3-hour fire 2008, 3.2.9.1 (6.1 L/min-mz) over Group 1 per NFPA 13,
Building Turbine Building and | resistive 1500 ft2 (139 m2) paragraph 5.3.1
Control Building NFPA 804, paragraph
8.1.2.3 Total flow (Est.): 850
gpm (3218 L/min)
Also, based on (IBC)
H-4 Occupancy and
Type 1A construction
Exterior Turbine Bldg.
Wall: IBC, 20086,
Table 601
FT1503 | Stairwell No. 2 | FT1500 General Area Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 122) resistive paragraph 8.5.6.(1) (6.1 L/min-mz) over Group 1 per NFPA 13,
1500 ft2 (139 m?) paragraph 5.3.1
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2 Total flow (Est.): 850
gpm (3218 L/min)
FT2504 | Stairwell No. 3 | FT1500 General Area Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 212) resistive paragraph 8.5.6.(1) (6.1 L/min-mz) over Group 1 per NFPA 13,
1500 ft2 (139 m?) paragraph 5.3.1
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2 Total flow (Est.): 850
- gpm (3218 L/min)
FT15Y2 Elevator Shaft (Room | Walls: 2-hour fire NFPA 804,
250) resistive paragraphs 8.1.2.4
and 8.1.2.5
FT1501 HNCW Chiller Area Walls: 2-hour fire Walls: NFPA 101,

(Room 248),
Instrument, Service,
and Breathing Air
System Equipment
Areas (Rooms 111
and 1Y2)

resistive

paragraph 8.5.6.(1)
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Table 9A.4.3.2 - Summary of Fire Protection Criteria

Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT2504 | Stairwell No. 4 | FT1500 General Area Walls :2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 249) resistive paragraph 8.5.6.(1) (6.1 L/min-m?) over Group 1 per NFPA 13,
1500 ft2 (139 m?) paragraph 5.3.1
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2 Total flow (Est.): 850
- - gpm (3218 L/min)
FT15Y1 Stairwell No. 8 Walls: 3-hour fire Walls: NFPA 101,
resistive paragraph 8.5.6.(1)
FT15X1 | Stairwell No. 6 | FT1500 General Area Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 1X3) resistive paragraph 8.5.6.(1) (6.1 L/min-mz) over Group 1 per NFPA 13,
1500 ft2 (139 m?) paragraph 5.3.1
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2 Total flow (Est.): 850
gpm (3218 L/min)
FT15X2 | Stairwell No. 7 | FT1500 General Area Walls: 2-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 1X4) resistive paragraph 8.5.6.(1) (6.1 L/min-mz) over Group 1 per NFPA 13,
1500 ft2 (139 m?) paragraph 5.3.1
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2 Total flow (Est.): 850
- - gpm (3218 L/min)
FT1501 HNCW Chiller Area Walls: 2-hour fire Walls: NFPA 101,

(Room 248),
Instrument, Service,
and Breathing Air
System Equipment
Areas (Rooms 111
and 1Y2)

resistive

paragraph 8.5.6.(1)
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Table 9A.4.3.2 - Summary of Fire Protection Criteria
Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT15X2 | Stairwell No. 7 | External to | Horizontal Exterior Turbine Bldg. Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 1X4) Turbine passageway between | Wall: 3-hour fire NEIL LCM, March (6.1 L/min-mz) over Group 1 per NFPA 13,
Building Turbine Building and | resistive 2008, 1500 ft2 (139 m2) paragraph 5.3.1
Control Building 3.2.91
Total flow (Est.): 850
NFPA 804, paragraph gpm (3218 L/min)
8.1.2.3
Also, based on (IBC)
H-4 Occupancy and
Type 1A construction
Exterior Turbine Bldg.
Wall: IBC, 2006,
Table 601
FT15Y1 | Stairwell No. 8 | FT2504 Stairwell No. 4 (Room | Walls: 3-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.15 gpm/ft2 Ordinary Hazard
(Room 1X4) 249) resistive paragraph 8.5.6.(1) (6.1 L/min-m?) over Group 1 per NFPA 13,
: , 1500 ft2 (139 m?) paragraph 5.3.1
FT2503 House Boiler Area Walls: 3-hour fire Walls: NFPA 101,

(Room 247)

resistive

paragraph 8.5.6.(1)

Total flow (Est.): 850
gpm (3218 L/min)
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Table 9A.4.3.2 - Summary of Fire Protection Criteria
Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT15Y2 |Elevator Shaft | FT1500 General Area Walls: 2-hour fire NFPA 804, Wet pipe sprinkler 0.20 gpm/ft2 Ordinary Hazard
(Room 250) resistive paragraphs 8.1.2.4 (8.2 L/imin-m?) over Group 2 per NFPA 13,
and 8.1.2.5 1500 ft2 (139 m?) paragraph 5.3.2
Doors: 3-hour fire
rated Total flow (Est.): 950
- - gpm (3596 L/min)
FT1501 HNCW Chiller Area Walls: 2-hour fire Walls: NFPA 101,
(Room 248), resistive paragraph 8.5.6.(1)
Instrument, Service,
and Breathing Air
System Equipment
Areas (Rooms 111
and 1Y2)
FT2502 Stairwell No. 3 (Room | Walls: 2-hour fire Walls: NFPA 101,
212) resistive paragraph 8.5.6.(1)
Doors: 3-hour fire Doors: NFPA 101,
rated Table 8.3.4.2
FT2500 | Lube Oil FT1500 General Area Walls: 3-hour fire NEIL LCM, paragraph | Deluge Foam Water | 0.50 gpm/ ft2 (20.4 NEIL LCM, paragraph
Purification resistive 3.2.9.1 Spray L/min-mz) over the 3.2.20.5 and Appendix
Unit (Room entire area (Est. 640 |A.3.2.20.5
230) Doors: 3-hour fire NFPA 804, paragraph ft2 (59.5 m?))

rated

Floor: 3-hour fire
resistive

Ceiling: 3-hour fire
resistive

8.1.2.3

Total flow (Est.): 980
gpm (3710 L/min)

NFPA 15, paragraphs
7.21.3and 7.3.3

NFPA 16, paragraph
7.3.2 and Appendix
A7.3.2
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Table 9A.4.3.2 - Summary of Fire Protection Criteria
Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT15Y3 | Lube Oil FT1500 General Area Walls: 3-hour fire NEIL LCM, paragraph | Deluge Foam Water | 0.50 gpm/ ft2 (20.4 NEIL LCM, paragraph
Storage Tanks resistive 3.2.9.1 Spray L/min-m?) over the 3.2.20.5 and Appendix
(Room 1Y1) entire area (Est. 1400 | A.3.2.20.5
Doors: 3-hour fire NFPA 804, paragraph ft2 (130 m2))
rated 8.1.2.3 NFPA 15, paragraphs
Total flow (Est.): 1550 |7.2.1.3 and 7.3.3
Floor: 3-hour fire gpm (5867 L/min)
resistive NFPA 16, paragraph
7.3.2 and Appendix
Ceiling: 3-hour fire A7.3.2
resistive
FT15Y4 | EHC Hydraulic | FT1500 General Area Walls: 3-hour fire NEIL LCM, paragraph | Deluge Foam Water | 0.50 gpm/ ft2 (20.4 NEIL LCM, paragraph

Power Unit
(Room 232)

resistive

Doors: 3-hour fire
rated

Floor: 3-hour fire
resistive

Ceiling: 3-hour fire
resistive

3.2.9.1

NFPA 804, paragraph
8.1.2.3

Spray

L/min-m<) over the
entire area (Est. 1120
ft2 (104 m2))

%)

Total flow (Est.): 1340
gpm (5072 L/min)

3.2.20.5 and Appendix
A.3.2.20.5

NFPA 15, paragraphs
7.21.3and 7.3.3

NFPA 16, paragraph
7.3.2 and Appendix
A7.3.2
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Table 9A.4.3.2 - Summary of Fire Protection Criteria
Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT2503 |House Boiler |FT1500 General Area Wall: 3-hour fire NEIL LCM, March Wet pipe sprinkler 0.25 gpm/ft2 NEIL LCM, paragraph
Area resistive 2008, 3.2.9.6 (10.2 L/min-m?) over |3.2.20.5
(Room 247) 5440 ft2 (505 m2) —
NOTE: 3-hour wall is entire area NFPA 804, paragraph
specified based on 10.24.3
fuel fired boiler. Total flow (Est.): 2540
Specified rating may gpm (9615 L/min)
be reduced in the
future due to planned
electric boiler.
FT1501 HNCW Chiller Area Walls: 3-hour fire NEIL LCM, March
(Room 248), resistive 2008, 3.2.9.6
Instrument, Service,
and Breathing Air Doors: 3-hour fire NOTE: 3-hour wall is
System Equipment rated specified based on
Areas (Rooms 111 fuel fired boiler.
and 1Y2) Specified rating may
be reduced in the
future due to planned
electric boiler.
FT2503 |House Boiler |FT15Y1 Stairwell No. 8 Walls: 3-hour fire Walls: NFPA 101, Wet pipe sprinkler 0.25 gpm/ft2 NEIL LCM, paragraph
Area resistive paragraph 8.5.6.(1) (10.2 L/min-m2) over |3.2.20.5
(Room 247) 5440 ft? (505 m?) —

entire area

Total flow (Est.): 2540
gpm (9615 L/min)

NFPA 804, paragraph
10.24.3
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Table 9A.4.3.2 - Summary of Fire Protection Criteria
Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT1501 HNCW Chiller | FT1500 General Area Wall: 2-hour fire Specified by FPE at Wet pipe sprinkler 0.20 gpm/ft2 Ordinary Hazard
Area resistive this location. (8.2 L/min-m?) over Group 2 per NFPA 13,
(Room 248), : , 1500 ft2 (139 m?) paragraph 5.3.2
Instrument, FT2502 Stairwell No. 3 (Room Wa.lls.: 2-hour fire Walls:NFPA 101,
Service, and 212) resistive paragraph 8.5.6.(1) Total flow (Est.): 950
Breathing Air . gpm (3596 L/min)
System Doors: 3-hour fire Doors:NFPA 101,
Equipment rated Table 8.3.4.2
Areas (Rooms | FT15Y2 Elevator Shaft (Room | Walls: 2-hour fire NFPA 804,
111 and 1Y2) 250) resistive paragraphs 8.1.2.4
and 8.1.2.5
FT1503 Stairwell No. 1 (Room | Walls: 2-hour fire Walls:NFPA 101,
114) resistive paragraph 8.5.6.(1)
Doors: 3-hour fire Doors:NFPA 101,
rated Table 8.3.4.2
FT3500 Combustion Turbine | Ceiling: 3-hour fire NFPA 804, paragraph
Generator Area resistive 8.1.2.3
(Rooms 2X8 and 317)
FT25X1 Combustion Turbine | Ceiling: Minimum 1- NEIL LCM, March
Generator Switchgear | hour fire resistive 2008, 3.2.9.5
Area (Room 2X5)
NFPA 13, paragraph
8.15.10
FT25X3 Switchgear Room ‘A’ | Ceiling: Minimum 1- NEIL LCM, March

(Room 210)

hour fire resistive

2008, 3.2.9.5

NFPA 13, paragraph
8.15.10
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Table 9A.4.3.2 - Summary of Fire Protection Criteria
Floor MB1F (Continued)

Automatic
Adjacent | Adjacent Fire Area Fire Rated Fire Separation Suppression
Fire Area| Description Fire Area Description Separation Criteria Type Density Suppression Criteria
FT1501 HNCW Chiller | FT2503 House Boiler Area Walls: 3-hour fire NEIL LCM, March Wet pipe sprinkler 0.20 gpm/ft2 Ordinary Hazard
Area (Room 247) resistive 2008, 3.2.9.6 (8.2 L/min-mz) over Group 2 per NFPA 13,
(Room 248), 1500 ft2 (139 m?) paragraph 5.3.2
Instrument, Doors: 3-hour fire NOTE: 3-hour wall is
Service, and rated specified based on Total flow (Est.): 950
Breathing Air fuel fired boiler. gpm (3596 L/min)
System Specified rating may
Equipment be reduced in the
Areas (Rooms future due to planned
111 and 1Y2) electric boiler.
External to | Horizontal Exterior Turbine Bldg. | NEIL LCM, March
Turbine passageway between | Wall: 3-hour fire 2008,
Building Turbine Building and | resistive 3.2.91

Control Building

Doors: 3-hour fire
rated

NFPA 804, paragraph
8.1.2.3

Also, based on (IBC)
H-4 Occupancy and
Type 1A construction

Exterior Turbine Bldg.
Wall: IBC, 2006,
Table 601
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9A.4.3.3 Floor 1F (El. 12.3m (35’-0”)) — See Figure 9A.4-19 and Table 9A.4.3.3
Summary of Fire Protection Criteria Floor 1F

9A.4.3.3.1 Fire Area - FT1500 (General Area)

(1)

Fire Hazards Analysis

Fire Area Boundary Description
Floor 1F shares fire area FT1500 with all other floors in the Turbine Building.

Non fire-rated equipment access hatches are installed in the floor between
floor 1F and floor MB1F in the northwest corridor area (room 242).

Non-fire rated equipment access hatches exist in the ceiling of the
condensate filter vessel area (room 241) beneath the condensate filter
maintenance area (room 342) on floor 2F above.

Additionally, a large non fire-rated equipment hatch is installed in the ceiling
above the unloading bay leading to floor 2F above.

The offgas charcoal adsorber area (room 112) extends vertically upward from
floor B1F through floors MB1F and 1F to the underside of floor 2F (elevation
19.7m (59’-3 '2")). In room 112, a non fire-rated equipment access hatch is
installed at room ceiling level, elevation 19.7m (59’-3 '2”) (floor 2F).

The low pressure condensate pump area (room 140) extends vertically up
from floor B1F, through floors MB1F, 1F and 2F, to and through an non-fire
rated equipment hatch in the turbine operating deck floor (floor 3F, elevation
27.8m (85’-10 %2"))

The steam jet air ejector area (room 311) and gland seal steam condenser

area (room 314) extend vertically up from floor 1F, through floor 2F, to and

through an non-fire rated equipment hatch in the operating deck floor (floor
3F, elevation 27.8m (85°-10 %")).

Access to the offgas charcoal adsorber area (room 112) is from floor 1F with
open grating is installed at this floor level.

Fire area FT1500 is bounded by:

s The Turbine Building exterior walls

m  The exterior walls separating stairwell no. 2 (room 122, fire area FT1503)
m  The interior walls enclosing stairwell no. 3 (room 212, fire area FT2502)
m  The interior walls enclosing stairwell no. 4 (room 249, fire area FT2504)

m  The interior walls enclosing stairwell no. 6 (room 1X3, fire area FT15X1)

9A-59
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= The interior walls enclosing stairwell no. 7 (room 1X4, fire area FT15X2)

s The interior walls enclosing the elevator shaft (room 250, fire area
FT15Y2)

m  The floor above the area housing the lube oil purification unit (room 230,
fire area FT2500) on floor MB1F

m  The floor above the area housing the lube oil storage tanks (room 1Y1,
fire area FT15Y3 ) on floor MB1F

m  The floor above the area housing the EHC hydraulic power unit (room
232, fire area FT15Y4 ) on floor MB1F

»  The interior wall between the house boiler area (room 247, fire area
FT2503) and this fire area, along building column line T8.

m  The interior wall between the combustion turbine generator auxiliary
equipment area (room 2X8, fire area FT3500) and this fire area, along
column line T8

m  The interior wall between the combustion gas turbine switchgear area
(room 2X5, fire area FT25X1) and this fire area, along column line T8

m  The interior wall between switchgear room ‘A’ (room 210, fire area
FT25X3) and this fire area, along column line T8

m  The ceiling between this fire area and the Main Turbine Lube Oil Tank
area (room 330, fire area FT3501)

m  The ceiling between this fire area and the Generator Seal Oil Unit area
(room 3X2, fire area FT35X9)

s The ceiling between this fire area and the Low Pressure Condensate
Pump Switchgear area (room 31X-2, fire area FT35X1)

(2) Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling

No No
(3) Radioactive Material Present — None that can be released as a result of fire.
(4) Qualification of Fire Barriers —

The Turbine Building is classified as Type IA construction in accordance with

the International Building Code (IBC), 2006. Type IA construction is non-

combustible. The building structural frame, and all exterior and interior
bearing walls, are required to be of 3 hour fire-resistive construction. The
building floor is required to be of not less than 2 hour fire resistive
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construction, including supporting beams and joists. Also, the building roof is
required to be of not less than 1 Yz hour fire resistive construction.

The enclosed stairwells that serve floor 1F, stairwell nos. 1, 2, 3, 4, 6, 7 and
8 are of 2 hour fire-resistive concrete construction.

Enclosed stairwell nos. 2, 4, 6, and 7 are separate fire areas and are
discussed in subsections 9A.4.3.1.2 through 9A.4.3.1.5 (fire areas FT1503,
FT2504, FT15X1, and FT15X2).

Enclosed stairwells 1, 3 and 8 are described in subsections 9A.4.3.2.2
through 9A.4.3.2.4 (fire areas FT1502, FT2502 and FT15Y1), respectively.

The elevator shaft (room 250) is of 2 hour fire-resistive concrete construction,
is a separate fire area (FT15Y2), and is described in subsection 9A.4.3.2.5.

Floor areas on this level located above the lube oil purification unit (room 230,
fire area FT2500), lube oil storage tank area (room 1Y1, fire area FT15Y3),

and the EHC hydraulic power unit (room 232, fire area FT15Y4) are of 3 hour
fire-resistive construction. These rooms are described as separate fire areas
in subsections 9A.4.3.2.6 through 9A.4.3.2.8, respectively.

The house boiler area (room 247, fire area FT2503) is separated from fire
area FT1500 by 3 hour fire-resistive concrete construction along building
column line T8. The fire area (FT2503) associated with room 247 is
addressed in subsection 9A.4.3.2.9.

The combustion turbine generator area (rooms 317 and 2X8, fire area
FT3500) is separated from FT1500 on floor 1F by 3 hour fire-resistive
concrete construction along building column line T8. Fire area FT3500 is
discussed in subsection 9A.4.3.3.2.

Combustion turbine generator switchgear (room 2X5, fire area FT25X1) is
separated from fire area FT1500 by 3 hour fire-resistive concrete
construction along column line T8. This fire area is described in subsection
9A.4.3.3.3.

Fire area FT1500 is separated from the area housing switchgear room ‘A’
(room 210, fire area FT25X3) by 2 hour fire-resistive concrete construction
along column line T8. Fire area FT25X3 is described in subsection
9A.4.3.34.

The Turbine Building is separated from the horizontal passageway that runs
exterior and parallel to the southernmost building wall by 3 hour fire-resistive
concrete construction. This horizontal passageway provides a protected exit
and access from the Turbine Building to the Control Building and Service
Building.
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The exterior Turbine Building walls are of 3 hour fire-resistive concrete
construction, consistent with the requirements of the IBC.

The ceiling between this fire area and areas on floor 2F above is 3 hour fire-
resistive concrete construction. These areas include the Main Turbine Lube
Oil Tank area (room 330, fire area FT3501, Safety Related Low Pressure
Condensate Pump Switchgear (room 31X-2, fire area FT35X1), and the
Generator Seal Oil Unit (room 3X2, FT35X9).
(5) Combustibles Present:
Fire Loading Total Heat of Combustion (MJ)
(a) Cable in conduit, and less than the Acceptable
equivalent of 0.6m cable trays
(b) Limited quantities of lubricants in ~ Negligible
pumps
(c) Charcoal in offgas charcoal bed Does not contribute to fire loading
(6) Detection Provided — Class A supervised POC, and manual alarm pull
stations.
Manual Pull Locations: TA.4-T7.5, TH.5-T7.9, TJ.7-T7.5, TJ.6-T2.2, TG.2-T2,
TJ.9-T8.1.
(7) Suppression Available:
Type Location/Actuation
Modified Class Il standpipes Stairwells No. 1 <114>, No.2
<122>, No.3 <212>, No .4
<249>, No.6 <1X3>, No.7
<1X4>, and No.8 <1Y5>
ABC portable (hand) extinguishers and TAA1-T2.7, TA.9-T4.8,
hose stations TA.1-T6.4, TB.6-T7.8,
TD.4-T7.8, TF.3-T7.8,
TH.2-T7.8, TH.1-T6, TH.7-T4.9,
TH.9-T2.8, TG.2-T2.1,
TB.4-T1.2, TC.5-T2.9,
TB.1-T.29, TB.7-T3.4, TC.5-T5,
TB.9-T6, TC.6-T6.9, TE.3-T6.9,
TJ.9-T6.6, TJ.1-T5.9, TJ.9-
T5.2,
TJ.1-T4.3, TJ.9-T3.3,
Wet pipe sprinkler system Throughout floor 1F
Design density 12.2 L/min-m? (0.3 gpm/ft?)
over 464.5 m? (5000 ft2)
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Fire Hazards Analysis

Fire Protection Design Criteria Employed:
(a) Fire detection and suppression capability is provided and accessible;
(b) Fire stops are provided for penetrations through rated fire barriers.

Consequences of Fire — Postulated fire assumes loss of function. Smoke
from a fire would be removed by the normal HVAC system except for the
following rooms:

(@) Rooms 314 and 344 by normal HVAC and process exhaust

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(@) Provision of raised supports for the equipment

(b) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
Fire Containment or Inhibiting Methods Employed:

(a) Fire stops are provided for penetrations through fire rated barriers.

(b) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks:

(@) Smoke detectors, and temperature controllers are mounted in the
exhaust duct of the offgas system to detect any fire in the charcoal
beds. The fire is contained by isolating the charcoal adsorber vessel
and purging the vessel with nitrogen gas.

(b) Electrical cable insulation in conduit does not represent a combustible
fire load.

(c) The total flow of the wet pipe sprinkler system on floor 1F with a 1893
L/min (500 gpm) hose stream allowance is estimated to be 10,410
L/min (2750 gpm).
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9A.4.3.3.2 Fire Area — FT3500 (Combustion Turbine Generator Area — Rooms 317
and 2X8)

9A-64

(1)

Fire Area Boundary Description

The combustion turbine generator area (room 317) and associated
equipment area (room 2X8) are bounded by concrete fire-resistive wall, floor
and ceiling construction.

Adjacent fire areas include the house boiler area (room 247, fire area
FT2503), switchgear room ‘A’ (room 210, fire area FT25X3), the combustion
turbine generator switchgear room (room 2X5, fire area FT25X1), and
enclosed stairwell no. 8 (room 1Y5, fire area FT15Y1).

The combustion turbine generator area is located above the HNCW chiller
area (room 248) and instrument and service air equipment area (room 111)
on floor MB1F below (fire area FT1501). The floor separating fire area
FT3500 and FT1501 is of fire-resistive concrete construction.

Combustion turbine generator room 317 extends vertically upward from floor
1F, through floor 2F, to the underside of the roof deck at elevation 27.8m.

Equipment — See Table 9A.6-4
Safety Related Provides Core Cooling

No No

Radioactive Material Present — None.

Qualification of Fire Barriers — The interior and exterior walls enclosing the
combustion turbine generator area (rooms 317 and 2X8, FT3500), except for
walls enclosing stairwell no. 8, are of 3 hour fire-resistive concrete
construction.

Stairwell no. 8 is of 2 hour fire-resistive concrete construction and is
described in subsection 9A.4.3.2.4.

The floor in rooms 317 and 2X8 is of 3 hour fire resistive concrete
construction.

Combustion turbine generator room 317 extends vertically upward to the roof
deck at elevation 27.8m. The ceiling (and roof deck) is of 1 %2 hour fire-
resistive concrete construction consistent with the requirements for a Type IA
structure described in the IBC.

The ceiling above the combustion turbine generator equipment area (room
2X8) is of 3 hour fire-resistive concrete construction.
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Fire Hazards Analysis

Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)
Turbine lube oil tank, 7,915 MJ (7,501,972 Btu)
Capacity 189 L (50 gal.) (Est.)

Generator lube oil tank, 55,405 MJ (52,513,805 Btu)
Capacity 1 325 L (350 gal.) (Est.)

Fuel oil day tank, No. 2 Diesel 289,600 MJ (274,487,826 Btu)
Capacity 2000 gal. (Est.)

Fuel filtering and metering, No. 2 Diesel, 4,344 MJ (4,117,317 Btu)
Capacity 114 L (30 gal.) (Est.)

Hydraulic start package, Hydraulic fluid 14,000 MJ (13,269,439 Btu)
Capacity 378 L (100 gal.) (Est.)

Diesel starter day tank, No. 2 Diesel 173,760 MJ (164,692,695 Btu)
Capacity 4 542 L (1,200 gal.) (Est.)

Diesel starter lube oil tank, 7,915 MJ (7,501,972 Btu)

Capacity 189 L (50 gal.) (Est.)

Detection Provided — Class A supervised rate compensated thermal
detectors. The detection system is a cross zoned system requiring two
detectors, one in each zone, to sense fire before initiating the suppression
system. Manual alarm pull stations at exits.

Suppression Available:

Type Location/Actuation

Modified Class Il standpipe Stairwell No. 1 <114>

ABC portable (hand) extinguishers and TC.1-T8.2, TD-T8.9, TD.9-T8.2,
hose stations’ TA.1-T9.3, TB.9-T9.1,

TD.8-T9.1, TF.4-T9.5,
TB.9-T9.9, TD.8-T9.9

Deluge foam water sprinkler system Rooms 317 and 2X8
Design density 12.2 L/min-m? (0.3 gpm/ft?)
over 464.5 m? (5000 ft2)

Fire Protection Design Criteria Employed:

(@) Rooms 317 and 2X8 are configured as a separate fire-resistive
enclosure.

(b) Fire detection and suppression capability is provided and accessible.
(c) Fire stops are provided for penetrations through rated fire barriers.

Consequences of Fire — The postulated fire assumes loss of function of the
enclosed area and affected equipment. Smoke from a fire would be removed
by the normal HVAC system.
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(11)

(12)

(13)

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.

Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(@) Location of the manual suppression system external to the room

(b) Provision of raised supports for equipment

(c) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
(d) Cross zoned detectors for initiation of deluge system

Fire Containment or Inhibiting Methods Employed:

(a) Fire stops are provided for penetrations through fire rated barriers.

(b) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks: The total flow of the wet pipe sprinkler system on floor 1F with a
1893 L/min (500 gpm) hose stream allowance is estimated to be 10,410
L/min (2750 gpm).

9A.4.3.3.3 Fire Area -FT25X1 (Combustion Turbine Generator Switchgear -
Room 2X5)

9A-66

(1)

3)

Fire Area Boundary Description

The combustion turbine generator switchgear area (room 2X5) is bounded by
a concrete fire-resistive wall, floor and ceiling construction.

Adjacent fire areas include the combustion turbine generator area (rooms
317 and 2XS, fire area FT3500), switchgear room ‘A’ (room 210, fire area
FT25X3), and the controlled access areas on floor 1F in the Turbine Building
(fire area FT1500).

Fire-resistive concrete construction separates the switchgear room ‘A’ from
fire area FT1500 along column line T8.

Equipment — See Table 9A.6-4
Safety Related Provides Core Cooling

No No

Radioactive Material Present — None.

Fire Hazards Analysis



STP 3 & 4

Rev. 07

Final Safety Analysis Report

(10)

Fire Hazards Analysis

Qualification of Fire Barriers — The combustion turbine generator switchgear
room (room 2X5) is separated from the combustion turbine generator area
(rooms 317 and 2X8) by 3 hour fire-resistive concrete construction.

The interior separation between room 2X5 and fire area FT1500 at column
line T8 is of 2 hour fire-resistive concrete construction. Additionally, the
separation between the combustion turbine switchgear room (room 2X5) and
switchgear room ‘A’ is a minimum of 1 hour fire-resistive construction

The ceiling and floor in room 2X5 are of a minimum 1 hour fire-resistive
concrete construction.

Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)
Cable in conduit Acceptable
Cable Trays 1454 MJ/m? (0.1425 Btu/ft?) ECLL

(maximum average) applies

Detection Provided — Class A supervised POC at each building floor elevation
and manual pull station external to the enclosed stairway at each floor
elevation.

Suppression Available:

Type Location/Actuation
Modified Class Ill standpipe Stairwell No. 1 <114>
ABC portable (hand) extinguisher and hose TF.4-TB.3

station

Wet Pipe Sprinkler Room 2X5

Design density: 8.2 L/min-m? (0.20 gpm/ft?)
over 1500 ft?

Fire Protection Design Criteria Employed:
Fire detection and suppression capability is provided and accessible.
Fire stops are provided for penetrations through fire rated barriers.

Consequences of Fire — The postulated fire assumes loss of function. Smoke
from a fire would be removed by the normal HVAC system.

Consequences of Fire Suppression — Suppression extinguishes the fire.
Refer to Section 3.4, “Water Level (Flood) Design,” for drain system.
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Design Criteria Used for Protection Against Inadvertent Operation, Careless
Operation or Rupture of the Suppression System:

(@) Provision of raised supports for equipment.

(b) Referto Section 3.4, “Water Level (Flood) Design,” for drain system.
Fire Containment or Inhibiting Methods Employed:

(a) Fire stops are provided for penetrations through fire rated barriers.

(b) The means of fire detection, suppression and alarming are provided
and accessible.

Remarks:

(@) The total flow of the wet pipe sprinkler system with a 1893 L/min (500
gpm) hose stream allowance is estimated to be 3,596 L/min (950 gpm).

(b) Electrical cable insulation in conduit does not represent a combustible
fire load.

9A.4.3.3.4 Fire Area —-FT25X3 (Switchgear Room ‘A’ - Room 210)

9A-68

(1)

Fire Area Boundary Description

Switchgear room ‘A’ is bounded by a concrete fire-resistive wall, floor and
ceiling construction.

Adjacent fire areas include the combustion turbine generator area (room 317,
fire area FT3500), the combustion turbine generator switchgear area (room
2X5, fire area FT25X1), the controlled access areas on floor 1F in the Turbine
Building (fire area FT1500), enclosed stairwell no. 1 (room 114, fire area
FT1502), enclosed stairwell no. 3 (room no. 212, fire area FT2502), and the
elevator shaft (room no. 250, fire area FT15Y2).

The ceiling of Room 210 is of fire-resistive concrete construction, separating
switchgear room ‘A’ from switchgear room ‘B’ (room 310, fire area
FTFT35X8), 250Vdc battery rooms (rooms 3X4, fire area FT35X3, and 3X5,
fire area FT35X2), and electrical equipment area (room 3X9, fire area
FT35X7), on floor 2F above.

The floor of Room 110 is of fire-resistive concrete construction to separate
this electrical switchgear area from the HNCW chiller area and breathing air
system equipment area (rooms 248 and 1Y2, fire area FT1501) on floor
MB1F below.

A fire-rated equipment hatch is installed in the floor of room 210 providing
equipment access to the HNCW chiller area (room 248) below.
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Equipment — See Table 9A.6-4

Safety Related Provides Core Cooling

No No

Radioactive Material Present — None.

Qualification of Fire Barriers — Switchgear room ‘A’ (room 210 ) is separated
from the combustion turbine generator area (room 317) by 3 hour fire-
resistive concrete construction.

Room 210 is separated from stairwell no. 1 (room 114, fire area FT1502),
stairwell no. 3 (room 212, fire area FT2502), and the elevator shaft (room
250, fire area FT15Y2), by 2 hour fire-resistive concrete construction. These
fire-resistive separations are described in subsections 9A.4.3.2.2,9A.4.3.2.3,
and 9A.4.3.2.5, respectively.

Separation from the combustion turbine generator switchgear room is a
minimum of a 1 hour fire-resistive construction with a minimum of a % hour
fire rated (doors are 3-hour fire rated for consistency throughout the Turbine
Building).

The interior separation between switchgear room ‘A’ (room 210) and fire area
FT1500 at column line T8 is of 2 hour fire-resistive concrete construction.

The ceiling and floor in room 210 are of a minimum 1 hour fire-resistive
concrete construction.

Combustibles Present:

Fire Loading Total Heat of Combustion (MJ)
Cable in conduit Acceptable
Cable trays 1454 MJ/m? (0.1425 Btu/ft?) ECLL

(maximum average) applies

Detection Provided — Class A supervised POC at each building floor elevation
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