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The purpose of this letter is to submit the GE Hitachi Nuclear Energy (GEH)
response to the U.S. Nuclear Regulatory Commission Request for Additional
Information (RAI) sent by NRC Letters 226, dated July 21, 2008 and 227, dated
July 18, 2008 (References 1 and 2). The GEH response to RAI Numbers 9.5-74,
9.5-77, 9.5-78, 9.5-82, and 14.3-396 are addressed in Enclosure 1.

GEH has self-identified an issue regarding the proper terminology of Stable
Shutdown versus Hot Shutdown. The terminology has been corrected in
response to RAI 9.5-74 (enclosed). GEH will perform an Extent of Condition of
the DCD, and correct this issue by submittal of Revision 6 to the ESBWR DCD.

Should you have any questions or require additional information regarding the
information provided here, please contact me.

Sincerely,

Richard E. Kingston
Vice President, ESBWR Licensing
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1. MFN 08-589, Letter from U.S. Nuclear Regulatory Commission to Robert
E. Brown, Request for Additional Information Letter No. 226 Related to
ESBWR Design Certification Application, July 21, 2008.

2. MFN 08-590, Letter from U.S. Nuclear Regulatory Commission to Robert
E. Brown, Request for Additional Information Letter No. 227 Related to
ESBWR Design Certification Application, July 18, 2008.
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9.5-78, 9.5-82, and 14.3-396
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Enclosure 1

MFN 08-784

*Response to Portion of NRC Request for

Additional Information Letter Nos. 226 and 227

Related to ESBWR Design Certification Application

Auxiliary Systems and Initial Test Program

RAI Numbers 9.5-74, 9.5-77, 9.5-78, 9.5-82, and 14.3-396

*Verified DCD changes associated with this RAI response are identified in the

enclosed DOD markups by enclosing the text within a black box. The marked-up
pages may contain unverified changes in addition to the verified changes
resulting from this RAI response. Other changes shown in the markup(s) may not
be fully developed and approved for inclusion in DCD Revision 6.
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NRC RAI 9.5-74

The Rev. 5 change to DCD Tier 2 Section 9.5.1.2 states that the type of fire suppression
is based on the combustible loading and the extent of safe shutdown equipment within a
fire area. GDC 3 requires that the fire protection program provide protection for
structures, systems and components important to safety. Safe shutdown equipment is
a subset of equipment important to safety. Consequently this design description does
not adequately address GDC 3. While Regulatory Guide (RG) 1.189 contains some
specific guidance for protection of safe shutdown SSCs (e.g., hose station coverage
following an SSE), in general, the fire protection program must protect SSCs important
to safety for compliance with GDC 3. (Note that this comment applies to the other
instances in Subsection 9.5.1 and Appendix 9A where the DCD refers to "safe
shutdown" SSCs as the basis for the fire protection design - except where regulatory
guidance applies specifically to safe shutdown SSCs.)

GEH Response

The ESBWR fire protection program is designed to provide reasonable assurance,
through defense in depth, that a fire will not prevent the performance of necessary safe
shutdown functions, and that radioactive releases to the environment in the event of a
fire will be minimized. The consequences of a fire in a given fire area have been
evaluated in the ESBWR Fire Hazards Analysis in order to demonstrate the success
path of SSCs that can be used to bring the reactor to hot shutdown conditions, remains
free of fire damage.

GDC 3 of Appendix A to 10 CFR Part 50 requires that structures, systems, and
components (SSCs) important to safety be designed and located to minimize the
probability and effect of fires and explosions. RG 1.189 (April 2001) defines Important
to Safety as "Nuclear power plant structures, systems, and components "important to
safety" are those required to provide reasonable assurance that the facility can be
operated without undue risk to the health and safety of the public." For the ESBWR,
this scope of SSCs would be designated as safety-related. Thus, in the ESBWR, those
SSCs addressed by GDC 3 are the SSCs designated as safety-related, with safe
shutdown equipment being a subset of that scope of SSCs (reference DCD Appendix
9A Subsection 9A.2.5 and Table 9A.2-2). In order to protect these SSCs,
noncombustible and heat resistant materials are used wherever practical throughout the
plant. Fire detection and fire fighting (i.e., suppression) systems are designed to
minimize the effects of fires on these SSCs. Firefighting systems are designed to
assure that their rupture or inadvertent operation does not significantly impair the safety
capability of these SSCs. Specific design features associated with meeting the
requirements of GDC 3 are described in various sections of the DCD for safety-related
SSCs, such as fire suppression and extinguishing systems, separation, enclosures,
barriers, and the use of noncombustible and heat-resistant materials (e.g., see Sections
3.1.1.3, 6.2.1.1.2, 6.4, and 9.4.1 of the DCD).
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Regulatory Guide 1.189 also requires special considerations for other potentially
nonsafety-related SSCs. The ESBWR design meets Regulatory Position 6.2 of RG
1.189 which states "Other areas within the plant may contain hazards or equipment that
warrant special consideration relative to fire protection, including areas containing
significant quantities of radioactive materials..." Since the ESBWR is a passive plant,
SECY 94-084 defines the safe stable condition as the condition where the average
reactor temperature is 215.6 0C (420 ° F) or below. This condition is satisfied by the
ESBWR Stable Shutdown mode. From that perspective, certain equipment used to
achieve Stable Shutdown may be nonsafety-related. GEH designed the fire detection
and fire fighting systems to minimize the effects of fires on the redundant systems
required to achieve and maintain Stable Shutdown.

The design of the ESBWR Fire Protection system, while specifying safety-related SSCs
versus important to safety SSCs, fully complies with the requirements of GDC 3 and the
guidance of Regulatory Guide 1.189 by providing the appropriate level of protection to
the safety-related SSCs. As noted above, the ESBWR design treats SSCs that are
deemed important to safety as safety-related.

DCD Impact

DCD subsections 9.5.1 and 9A.6.5.8 are being revised as shown on the attached
markup to further clarify compliance with GDC 3 as discussed above.
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NRC RAI 9.5-77

The basis for detection and alarm system coverage should be equipment important to
safety consistent with the discussion in RAI 9.5-74 regarding "important to safety"
versus "safe shutdown". Comment applies to first and third paragraph of Subsection
9.5.1.9. Basis: RG 1.189, Regulatory Position 3.1. 1.a.

GEH Response

The bases for fire detection and alarm system coverage are the requirements of GDC 3
and Regulatory Guide 1.189 section 3.1.1. Consistent with the response to RAI 9.5-74,
ESBWR uses the term "safety-related" in lieu of "important to safety". The design of the
ESBWR Fire Protection system fully complies with the fire detection and alarm system
coverage requirements of GDC 3 as well as Regulatory Guide 1.189.

DCD Impact

DCD subsection 9.5.1.9 is being revised as shown on the attached markup to change
safe shutdown to safety-related.
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NRC RAI 9.5-78

The basis for fire hazards analysis should be SSCs important to safety consistent with
the discussion in RAI 9.5-74 regarding "important to safety" versus "safe shutdown".
Comment applies to first three bullets in description of COL Holder Item 9.5.1-7-H in
Subsection 9.5.1.12. Basis: RG 1.189, Regulatory Position 1.2.e.

GEH Response

The basis for the fire hazards analysis is consistent with the requirements of GDC 3 and
Regulatory Guide 1.189, Regulatory Position 1.2.e. Consistent with the response to
RAI 9.5-74, ESBWR uses the term "safety-related" in lieu of "important to safety". The
design of the ESBWR Fire Protection system related to the fire hazards analysis fully
complies with the requirements of GDC 3 as well as Regulatory Guide 1.189.

DCD Impact

DCD subsection 9.5.1.12 is being revised as shown on the attached markup to change
safe shutdown to safety-related.
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NRC RAI 9.5-82

The basis for the program to control combustibles, hazardous materials and ignition
sources should be SSCs important to safety consistent with the discussion in RAI 9.5-
74 regarding "important to safety" versus "safe shutdown". Comment applies to first
and last bullets in Subsection 9.5.1.15.6. Basis: RG 1.189, Regulatory Position 2.1.1.

GEH Response

The basis for the program to control combustibles, hazardous chemicals and ignition
sources are the requirements of GDC 3 and Regulatory Guide 1.189, Regulatory
Position 2.1.1. Consistent with the response to RAI 9.5-74, ESBWR uses the term
"safety-related" in lieu of "important to safety". The design of the ESBWR Fire
Protection system related to the program to control combustibles, hazardous chemicals
and ignition sources fully complies with the requirements of GDC 3 as well as
Regulatory Guide 1.189.

DCD Impact

DCD subsection 9.5.1.15 is being revised as shown on the attached markup to change
safe shutdown to safety-related.
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NRC RAI 14.3-396

The Revision 5 change to Item 3 of DCD Tier 1 Table 2.16.3-2 commits to verifying that
hose station protection will be provided for locations outside containment that contain or
could present a hazard to safe shutdown equipment. GDC 3 requires that the fire
protection program provide protection for structures, systems and components.
important to safety. Safe shutdown equipment is a subset of equipment important to
safety. Consequently, this ITAAC does not adequately address GDC 3. As noted in
Regulatory Guide (RG) 1.189, Regulatory Position 3.4.1, "Interior manual hose
installations should be able to reach any location that contains, or could present a fire
exposure hazard to, equipment important to safety...". While RG 1.189 contains some
specific guidance for protection of safe shutdown SSCs (e.g., hose station coverage
following an SSE), in general, the fire protection program must protect SSCs important
to safety for compliance with GDC 3.

GEH Response

Item 3 of DCD Tier 1, Section 2.16.3 and Table 2.16.3-2, which provides the ITAAC for
manual fire suppression capability is consistent with the requirements of GDC 3 and
Regulatory Guide 1.189, Regulatory Position 3.4.1 with the exception of the
recommendation that equipment within the containment be reachable with an effective
hose stream using 100 feet of fire hose. This exception is discussed in the response to
RAI 9.5-72 (MFN 08-783 October 14, 2008). Consistent with the response to RAI 9.5-
74, ESBWR uses the term "safety-related" in lieu of "important to safety". The design of
the ESBWR Fire Protection system fully complies with the requirements of GDC 3 as
well as Regulatory Guide 1.189, except as described above. GEH is also making
similar changes to Tier 1, Section 2.16.3.1 and Table 2.16.3.1-1.

DCD Impact

DCD Tier 1 subsections 2.16.3, 2.16.3.1 and Tables 2.16.3-2 and 2.16.3.1-1 are being
revised as shown on the attached markup to change safe shutdown to safety-related.
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9.5 OTHER AUXILIARY SYSTEMS

9.5.1 Fire Protection System

The term "fire protection system" refers to the integrated complex of components and equipment
provided for detection, notification, annunciation, and suppression of fires. In addition to this
system, the "fire protection program" includes the concepts of design and layout implemented to
prevent or mitigate fires, administrative controls and procedures, and the training of personnel to
combat fires. While the NRC fire protection regulations and regulatory guidance discuss
protection for equipment that is "important to safety," in the ESBWR, as a matter of establishing
design provisions and nomenclature, that scope of equipment is designated as "safety-related."
Accordingly, the discussion that follows in the 9.5.1 subsections refers to safety-related
equipment rather than important to safety equipment in order to be consistent with the ESBWR
design. In addition, the ESBWR design ensures that radioactive releases to the environment in
the event of a fire will be minimized and includes protection and separation for areas that may
involve a high level of fire hazards or which may contain nonsafety-related equipment necessary
to achieve Stable Shutdown (as a passive plant, "safe shutdown" is defined as Stable Shutdown).
In all cases, the regulatory requirements are met, as well as the intent of NRC regulatory
guidance implementing the regulatory requirements.

9.5.1.1 Design Bases

Safety (10 CFR 50.2) Design Bases

The Fire Protection System (FPS) does not perform any safety-related function. The FPS
connects to the safety-related portion of the Fuel and Auxiliary Pools Cooling System (FAPCS).

The FPS has RTNSS functions as described in Appendix 19A, which provides the level of
oversight and additional requirements to meet the RTNSS functions. Performance of RTNSS
functions is assured by applying the defense-in-depth principles of redundancy and physical
separation to ensure adequate reliability and availability. Performance of RTNSS functions is
also assured by applying augmented design standards as described in Subsection 19A.8.3.

Power Generation Design Bases

In accordance with NUREG-0800 SRP 9.5.1 and Regulatory Guide 1.189, fire protection for
nuclear power plants uses the concept of defense-in-depth to achieve the required degree of
reactor safety by using administrative controls, fire protection systems and features, and safe
shutdown capability. These defense-in-depth principles achieve the following objectives:

" To prevent fires from starting;

* To rapidly detect, control, and extinguish promptly those fires that do occur; and

* To provide protection for structures, systems, and components important to safety so that
a fire that is not promptly extinguished by the fire suppression activities does not prevent
the safe shutdown of the plant and does not significantly increase the risk of radioactive
release to the environment.

The ESBWR fire protection program design bases incorporate the following elements:

9.5-1
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" To maintain the ability to safely shut down the reactor and keep it shut down by
providing adequate separation of safety-related equipment. This capability is to be
.achievable during all modes of plant operation.

" To minimize the probability of the spread of fire by the use of fire barriers between areas
of significant combustible loading; and

" To maintain the ability to minimize the potential for radioactive releases to the
environment in the event of a fire.

The ESBWR FPS design bases incorporate the following elements:

To maintain the ability to safely shut down the reactor and keep it shut down by
providing the capability to control the spread of and extinguish the postulated fires in all
plant areas by the use of fixed and/or portable fire fighting equipment. This capability is
achievable during all modes of plant operation.

To provide automatic fire detection and annunciation for selected areas of the plant as
required by the Fire Hazards Analysis for personnel safety and fire brigade notification.

To supply the maximum firewater demand at any point throughout the system, with one
fire pump out of service.

To prevent inadvertent operation of the FPS from jeopardizing the capability to achieve
safe shutdown of the plant.

To preclude damage to plant safety-related structures, systems, or components caused by
seismic loading of the FPS.

To keep equipment required for safe shutdown free from fire damage during a safe
shutdown earthquake (SSE). To this end, one source of firewater supply, including a
water source; two fire pumps and their associated suction and discharge lines; and
firewater lines, including standpipes and hose connections, are designed and analyzed to
remain functional after an SSE. This includes analysis to the first isolation valve on all
branches connected to the seismically analyzed firewater lines.

" To ensure a continuous firewater supply for the fire pumps in the event of failure of one
firewater source. Two separate firewater sources are connected to FPS such that there is
no interruption in supply and that failure of one water source or its piping does not drain
the other source.

" To provide manual suppression capability to all plant areas, including those that have
automatic fire suppression systems.

" To ensure that a single active failure in a moderate-energy line cannot impair both the
primary and backup fire suppression systems.

" To permit isolation from the fire main or outside hydrants for maintenance or repair
without interrupting FPS water supply.

" To ensure at least one effective hose stream can reach any location containing safe
shutdewnsafety-related equipment, for preventing a fire exposure hazard to the
equipment.

9.5-2
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" To provide a post-accident source of makeup water for IC/PCCS pools and Spent Fuel
Pool through piping connections to the Fuel and Auxiliary Pools Cooling System
(FAPCS).

* To provide makeup water for reactor coolant inventory; and

• To have a useful life of 60 years with normal maintenance and replacement of
parts/components subject to normal wear and deterioration.

Codes, Standards, and Regulatory Guidance

Table 9.5-1 lists the codes, standards, and guidelines used in the fire protection program and FPS
design.

9.5.1.2 System Description

Figure 9.5-1 shows the FPS simplified system diagram for the ESBWR standard plant facilities.
Table 9.5-2 lists the Component Design Characteristics.

The FPS is the integrated complex of equipment and components that provides early fire
detection and suppression to limit the spread of fires. The FPS is part of the overall fire
protection program including the plant design and layout to prevent or mitigate fires and includes
administrative controls and procedures.

The type of fire suppression is based on the combustible loading and the extent of safety-related
shi-•dew;n-equipment within a fire area. Fixed automatic fire suppression systems are installed in
areas identified as having a high fire hazard rating by the Fire Hazards Analysis (FHA)
(Appendix 9A). Building standpipes and hose stations are provided in major buildings. Portable
fire extinguishers are strategically located throughout the plant in accordance with NFPA 10,
except in highly radioactive areas.

An automatic fire detection, alarm, supervisory control, and indication system is also provided in
selected areas of the plant, as required by the fire hazards analysis for personnel safety and fire
brigade notification.

A main fire alarm panel (MFAP), located in the Main Control Room (MCR), monitors and
receives system actuation, supervisory, and trouble alarm signals from the individual local
panels.

9.5.1.3 Facility Features for Fire Protection

Consistent with applicable safety-related requirements, structures, systems, and components are
designed and located to minimize the probability and effect of fires. To the maximum extent
practical, noncombustible and fire-resistant materials minimize the combustible loading and
thereby reduce the expected duration, severity, and intensity of fires.

Within the safety--related-structures containing safety-related equipment, interior walls,
partitions, structural components, materials for insulation, and radiation shielding are either
noncombustible or have low ratings for contribution. The flame spread and smoke development
rating of these materials is 25 or less. Materials having a flame spread and smoke development
rating of 50 or more are considered to be combustible when analyzing fire hazards.

9.5-3
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Exposed structural steel protecting areas containing safety-related shutdw*n-equipment is
fireproofed with material with a fire rating of up to 3 hours as determined from the FHA..

Access stairwells are enclosed in minimum 2-hour rated firewalls and equipped with self-closing
fire-rated doors. Openings in fire barriers or firewalls are equipped with fire doors, frames, and
hardware rated the same as the barriers they penetrate.

Seismically supported raceway containing safety-related circuits and circuit routing comply with
Branch Technical Position (BTP) SPLB 9.5-1 except that separation by fire barriers rather than
distance is used outside the MCR or containment. Exceptions to this requirement are analyzed
and justified as acceptable on an individual basis. The acceptance criterion is that a single fire
cannot degrade the performance of more than one division of safe shutdown equipment
controlled from the main control room. However, if alternate means of control or indication are
provided or available that remain unaffected by the same fire, then exception to the BTP SPLB
9.5-1 requirements for circuit routing and separation may be taken. The alternate means of
control or indication are not required to be safety-related. All electrical cables (safety-related
and nonsafety-related) conform to IEEE-1202 flame test criteria.

The intent is to avoid the use of electrical raceway fire barrier systems (ERFBS) for ESBWR,
relying instead on divisional separation by fire area and structural fire barriers.

9.5.1.4 Fire Protection Water Supply System

Figure 9.5-1 provides a simplified diagram of the primary firewater supply piping and supply
piping for ESBWR Standard Plant facilities supported by the secondary firewater supply piping
yard loop.

Water Source

Water for the Fire Protection System is supplied from a minimum of two sources:(i) at least one
"primary" source to the suctions of primary fire pumps and corresponding jockey fire pump and
(ii) at least one "secondary" source to suctions of secondary fire pumps and corresponding
jockey fire pump. The primary source is two dedicated, Seismic Category 1, firewater storage
tanks. Each primary firewater storage tank has sufficient capacity to meet the maximum
firewater demand of the system for a period of 120 minutes. The secondary source is an
additional firewater storage tank, a cooling tower water basin, or a large body of water, with the
minimum capacity to meet the total water demand for a period of at least 120 minutes, but not
less than 2082 m3 (550,000 gallons), per NFPA 804. Water sources that are used for multiple
purposes ensure that the required quantity of firewater is dedicated for fire protection use only.
The COL applicant will provide the capacity of the secondary firewater source (COL 9.5.1 -1-A).

Fire department connections on all major buildings allow a fire department pumper truck to
pump water into the FPS as an additional fire protection water supply source.

The primary, Seismic Category 1, firewater storage tanks and Seismic Category I diesel pump
and fire protection piping provide post-accident makeup water to the IC/PCCS pools and Spent
Fuel Pool using FAPCS piping. Post-accident reactor inventory makeup is provided via a
dedicated FAPCS pump located in the Fire Pump Enclosure. This portion of the FPS is RTNSS
rather than safety-related because the pools have sufficient capacity, such that, makeup is not
required until after 72 hours. The primary firewater storage tanks have sufficient capacity to

9.5-4
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The fuel oil tank for the secondary diesel driven fire pump has a capacity sufficient to allow

operation of the diesel engine for approximately 8 hours before refilling based on fuel

consumption at rated pump capacity and margin criteria provided in NFPA 20.

9.5.1.5 Firewater Supply Piping, Yard Piping, and Yard Hydrants

Figure 9.5-1 provides a simplified diagram of the primary firewater supply piping and supply

piping for ESBWR Standard Plant facilities supported by the secondary firewater supply piping

yard loop.

The firewater supply piping consists of buried non-seismic piping (yard main loop), suspended

non-seismic piping, and suspended ASME B3 1. 1, either Seismic Category I or 11 piping (primary

piping). The Seismic Category I and 11 loops are designed to remain functional following a SSE.
The primary fire pumps supply firewater to the Seismic Category 11 loop supplying firewater
within the Reactor Building, Control Building, Ancillary Diesel Building and Fuel Building.

The secondary fire pumps supply firewater directly to the yard main loop. Isolation valves are
provided between the non-seismic piping and the suspended ASME B31.1 Seismic Category 11
piping to ensure functionality of the primary loop following an SSE.

The yard main loop piping is made of code compliant material that is in accordance with NFPA
24 and FM (Factory Mutual) approved for fire main service, e.g.; High-Density Polyethylene

with concrete thrust blocks or cement-lined ductile iron piping. Locked open sectionalizing post-
indicator valves installed in the yard main loop permit isolation of any part of the main without

completely removing the system' from service. Valves between connections separate individual

fire pump connections from the yard main.

Check valves are provided between each building connection from the main yard piping loop.
Additionally, a check valve is provided in the Reactor Building to Turbine Building piping

connection to prevent flow from the Turbine Building to the primary loop.

Fire hydrants located at approximately 76.2 rn (250 ft) intervals along the yard main loop provide

fire-fighting capability, especially in the vicinity of buildings or structures containing

combustible materials. The fire hydrants are located no closer than 12.2 m (40 ft) from the
buildings and structures protected by fire hydrants.

Fire hydrants are protected against freezing and damage from vehicles.

The COL applicant shall provide simplified FPS piping and instrumentation diagrams showing
complete site-specific systems (COL 9.5.1-4-A).

9.5.1.6 Manual Suppression Means

Manual suppression means are provided for all plant areas. The sprinkler systems and the hose
station standpipes have separate connections to the firewater main; therefore, no single failure

can impair both systems.

Standpipe and Hose Systems (Wet)

Standpipes and hose stations are provided in all major buildings. Standpipes in areas adjacent to
stairways and other locations provide sufficient hose coverage. Minimum standpipe size is 102
mm (4 inch). Standpipe size for building heights exceeding 30.5 meters (100 feet) is 152 mm (6
inch).

9.5-6
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The wet standpipes and hose stations are designed to NFPA 14 Class III Service.

Each Class III hose station is provided with a 64 mm (2.5 inch) hose valve with cap and a 38 mm
(1.5 inch) hose valve. 64 mm (2.5 inch) to 38 mm (1.5-inch) reducer is utilized on the 64 mm
(2.5-inch) hose valve.

Each Class III hose rack has 30.5m (100 ft) of 38 mm (1.5-inch) woven ackets-_lined fire hose.

The water supply pressure maintains a gauge pressure of 448.2 kPaG (65 psig) at the most
hydraulically remote 38 mm (1.5 inch) hose station and 689 kPaG (100 psig) at the most
hydraulically remote 64 mm (2.5 inch) hose station. If the gauge pressure at a 38 mm (1.5 inch)
hose station exceeds 689 kPaG (100 psig), orifice discs installed in the hose couplings reduce the
reaction force at the hose end.

Areas containing equipment required for safe shutdown, standpipes and hose connections for
manual firefighting remain functional following an SSE. Provisions are made to supply water to
at least two standpipes and hose connections for manual firefighting in areas containing
equipment required for safe plant shutdown in the event of an SSE. The piping system serving
such hose stations is analyzed for SSE loading and is provided with supports to ensure system
pressure integrity. The piping and valves for the portion of the hose standpipe system affected
by this functional requirement, as a minimum, satisfy ASME B3 1.1 requirements.

All rooms within the plant buildings are within the reach of at least one effective hose stream
from a Class III hose station. A hose station covers each room not covered by a fixed fire
suppression system. Effective hose streams from two separate hose stations cover each room
that contains equipment required for safe shutdown that is not protected by a fixed fire
suppression system. The need for two hose station coverage is also based upon the fire hazard
present. Rooms not covered by a fixed fire suppression system and with coverage by only one.
hose station are furnished with portable fire extinguishers for secondary coverage.

Hose stations also provide secondary coverage for fixed suppression systems.

Hose stations are located outside of highly radioactive areas where possible; however, hose
stations are located such that any location that contains or could present a hazard to safety_
related sh*tdewn,-equipment can be reached by at least one effective hose stream 9.1 meters (30
feet) with a maximum of 30.5 meters (100 feet) of hose.

Standpipes and hose stations external to containment and portable extinguishers provide
protection during refueling and maintenance operations. Hose stations are located such that any
location within containment can be reached by two effective hose streams with a maximum of 61
meters (200 feet) of hose.

Fixed fog hose nozzles protecting high-voltage electrical equipment rooms preclude electrical
shock hazards with ON/OFF isolation valves. Adjustable fog and straight stream nozzles are
provided for all hose stations located away from high-voltage electrical equipment.

Fire Extinguishers

Portable multipurpose Class ABC dry chemical-type fire extinguishers are provided for general
hazard areas throughout the buildings in the plant. Portable Carbon Dioxide Class BC fire
extinguishers are provided for electrical areas. Special use portable extinguishers are provided
based upon the hazard present. The fire extinguishers are located in accordance with NFPA 10.

9.5-7
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Water Spray for Charcoal Filters

Charcoal filters in the off-gas and ventilation systems of the plant are provided with water spray
systems for fire protection. Water is supplied to the charcoal by means of fixed piping
terminating at the exterior of the equipment assembly with manual shutoff valves. In the event
of charcoal ignition, the piping is connected to the firewater supply system through a standard
hose or jumper fitting.

9.5.1.7 Fixed Automatic Water Extinguishing Systems

The selection of specific types of fire suppression systems and the areas requiring protection are
based on equipment arrangements and combustible loading in each fire area.

Sprinkler piping for saf4), Felated--areas containing safety-related equipment meets the I
requirements of NFPA 13 and Seismic Category II criteria (assurance that any failure of FPS
piping caused by an earthquake does not damage a safety-related item).

Wet Pipe Sprinkler System

Automatic sprinklers provide protection for the areas identified in the fire hazard analysis, except
where conditions dictate the use of other types of systems or fire suppression agents.

Each system consists of a piping network containing water under pressure, and thermally
actuated closed-head sprinklers. Water discharges immediately from sprinklers opened by heat
from a fire. The wet pipe sprinkler system meets the requirements of NFPA 13.

Preaction Sprinkler System (Manual or Automatic)

The preaction sprinkler system employs thermally actuated closed-head sprinklers attached to
piping containing air under pressure. Fire detectors are installed in the same area as the
sprinklers. A preaction system is used in areas where there is danger of serious water damage as
a result of a leaking automatic sprinkler head, spurious actuation, or a pipe break. The preaction
sprinkler system meets the requirements of NFPA 13.

Deluge System (Manual and/or Automatic)

Deluge systems are actuated automatically or manually depending upon the area and the nature
of the equipment being protecting. Deluge systems employ open head sprinklers or nozzles
attached to dry piping and water supply. Fire detectors are installed to cover the protected
equipment or are in the same area as the nozzles. Deluge systems are normally used for hazards
requiring an immediate application of water over an entire hazard area. The deluge system meets
the requirements of NFPA 15.

9.5.1.8 Foam System

A foam system is provided for concentrated fuel oil or lube oil hazards.

A combination of infrared/ultraviolet detectors and thermal rate compensated detectors are used
for fire detection that actuates preaction foam-water sprinkler or deluge foam-water spray
systems to protect against inadvertent actuation.

The foam systems meet the requirements of NFPA 1 1 and NFPA 16.
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9.5.1.9 Smoke Detection and Fire Alarm System

Smoke detectors installed in rooms containing safety-related shutdow,-n quipment, except
containment, and in areas containing significant amounts as determined by the FHA (Appendix
9A) of combustible materials provide early detection and warning of fires. Containment is an
inerted space during normal operation. Portable fire detection equipment is used inside
containment during maintenance outages when the space is not inerted.

Fire detector types are selected on the basis of the nature and burning characteristics of the
materials within the room, and on the basis on the FHA (Appendix 9A). The selection of the
detector type also includes specific consideration of the combustion products, type of hazard, and
fire load expected as well as the effects of humidity, air velocity, temperature, ambient air
conditions, radiation, air pressure, area configuration, and response time required. The detector
locations are based upon environmental conditions, maintenance access, and As Low as
Reasonably Achievable (ALARA) concerns.

IA minimum of two detectors is installed in any single room containing safety-related sh'tdewn

equipment.

Smoke detection systems for early warning and annunciation of fire conditions are separate from
fire detection and releasing devices for suppression system actuation.

Local fire alarm panels continuously monitor the zone and area detection systems and circuits.
Upon receipt of an indication of fire from any of the area smoke detectors, the local fire alarm
panel activates a visual and audible fire alarm at the panel.

All fire and smoke detection circuits are electrically supervised to detect circuit breaks, ground
faults, and power failure. The detector circuits are designed so that the failure, removal, or
replacement of a detector does not affect the performance of the fire detection loop. Fire or
trouble alarms register on an audible-visual annunciator on a MFAP in the MCR.

Preaction fire detection systems for the Reactor Building, Fuel Building, Ancillary Diesel
Building and Control Building have 90-hour (minimum) backup battery packs located at the
local fire alarm panel (releasing panel). Preaction fire detection systems for the balance of plant
(BOP) areas have 24-hour (minimum) backup battery packs located at the local fire control panel
(releasing panel), per NFPA 72. The remainder of fire detection and alarm systems has 24-hour
(minimum) backup battery packs located at each local fire alarm panel (supervisory panel) and at
the MFAP.

Manual fire alarm stations (pull box stations) are provided at the normal exit paths or every 61
meters (200 feet), whichever is less, throughout normally occupied buildings. Manual fire alarm
stations (pull box stations) are provided at normal exit paths only for normally unoccupied
buildings. Visible fire notification is provided in manned office areas such as in the Control
Building and the Service Building.

9.5.1.10 Fire Barriers

Fire barriers of 3-hour fire resistance rating are provided separating:

* Safety-related systems from any potential fires in nonsafety-related areas that could affect
the ability of safety-related systems to perform their safety function;
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The methodology for performing the FHA consistent with the level of ESBWR design
completion is described in the Appendix 9A.

The FHA includes the following information:

" Fire Protection System description;

* Comparison of the ESBWR Fire Protection Program with NRC Branch Technical
Position SPLB 9.5-1, demonstrating conformance of the ESBWR program and design
with the guidance in the Branch Technical Position;

* Methodology for evaluation of potential fire hazards; and

* Safe shutdown analyses on a fire area by fire area basis.

Included in the above are complete descriptions of the fire areas, fire loadings in the areas, and
fire detection and suppression capabilities provided in each area.

The COL Holder referencing the ESBWR Standard Plant will conduct a compliance review of
the final as-built design against the assumptions and requirements stated in the FHA. Based on
this review, the F1-A will be updated as necessary (COL 9.5.1-7-H). This review will include
the following:

• Identify potential in situ and transient fire hazards including types, configuration,
locations of flammable and combustible materials and situations where in situ
combustibles present an exposure to safety-related systems and componentsequired for I
safe shutdown.

" Review of final layout and configuration of safety-related SSCs required fer safe
sh'utdewn-within a fire area determined on the basis of the worst-case fire that is likely to
occur and the resulting damage.

* Potential fire impacts, including smoke control, on operations will be identified,
including the accessibility of plant areas or smoke removal -facilities that impede
operations or fire extinguishment in plant areas important to safe shutdo-n.containing
safety-related equipment. I
Review of the final fire-safe shutdown analysis including a safe shutdown analysis with
the description and location of safe shutdown equipment including cabling.

Review of the Safe Shutdown Analysis will verify no spurious actuations induced by a
fire in a single fire area can adversely affect the capability to achieve and maintain safe
shutdown.

The ESBWR design satisfies the following guidance from the NUREG-0800 SRP 9.5.1 and BTP
SPLB 9.5-1:

Guidance - "Therefore, the designers of standard plants have been informed that they must
demonstrate that safe shutdown of their designs can be achieved, assuming that all equipment in
any one fire area has been rendered inoperable by fire and that reentry to the fire area for repairs
and for operator actions is not possible. The control room should be excluded from this
approach, subject to the need for an independent alternate shutdown capability that is physically
and electrically independent of the control room."
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ESBWR consoles and electrical cabinets do not have fire detectors installed inside them, unless
identified as a significant fire hazard in the Fire Hazards Analysis.

Justification: The electrical cabinets and consoles contain limited combustibles and are air-
cooled so that smoke from an interior fire exhausts to the room. Early warning fire detection,
primarily consisting of ionization smoke detectors, is provided in all rooms containing consoles
or electrical cabinets. A fire in any single cabinet or console does not disable the capability to
safely shut down the plant. Except in the Main Control Room Complex, all safety-related
electrical cabinets and consoles are located in divisional rooms, and all divisional rooms are
separated from each other by 3-hour fire-rated barriers such that a single fire does not affect
electrical cabinets or consoles from multiple divisions. The Main Control Room Complex is
continuously manned so that any fire is quickly detected and manual fire suppression activities
would be initiated quickly upon discovery of a fire. In the unlikely event that a fire in the Main
Control Room were to requireý evacuation, use of either the Division 1 or Division 2 Remote
Shutdown Panels (located remotely from Main Control Room, in the Reactor Building) enable
the operators to bring the reactor to a safe shutdown condition.

9.5.1.12.1.2 No Automatic Fire Suppression in Office Areas of Main Control Room Complex

Section C.8.1.2.c of BTP SPLB 9.5-1 recommends that automatic suppression capability should
be provided in the Control Room Complex as described in Regulatory Guide 1.189. Section
6.1.2 of Regulatory Guide 1.189 states in part:

"Peripheral rooms in the control room complex should have automatic water suppression..."

The office spaces contained in the ESBWR Main Control Room Complex do not have automatic
fire suppression systems installed, unless identified as a significant fire hazard in the Fire
Hazards Analysis.

Justification: The Main Control Room Complex is considered to be a low risk fire area, due to
the lack of high- or medium-voltage equipment or cabling. Interior finishing materials within the
Main Control Room Complex are noncombustible or have a flame spread and smoke developed
rating of 25 or less. The amount of transient combustibles within this fire area is limited. Papers
within the Main Control Room Complex are stored in file cabinets, bookcases, or other storage
locations except when in use. Ionization or photoelectric smoke detectors are installed
throughout the Main Control Room Complex to provide early warning of fire during the
incipient stage. The Main Control Room Complex is continuously manned so that any fire is
quickly detected and manual fire suppression activities would be initiated quickly upon
discovery of a fire. Should manual fire fighting in the Main Control Room Complex be
necessary using either portable fire extinguishers or hand held fire hoses; accumulation or
drainage of firewater does not affect the ability to safely shutdown the reactor. If the firewater is
assumed to transport immediately to the basement of the Control Building, the resulting
accumulation of water does not affect safety-related equipment located in the basement. In either
case, the fire fighting activities do not prevent the reactor from being safely shutdown.,

Finally, in the unlikely event that a fire in the Main Control Room were to require evacuation,
use of either the Division 1 or Division 2 Remote Shutdown Panels (located remotely from Main
Control Room, in the Reactor Building) enable the -operators to bring the reactor to a safe
shutdown condition.
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9.5.1.12.1.3 No Automatic Fire Suppression Below Raised Floor in Main Control Room Complex

Section C.8.1.2.c of BTP SPLB 9.5-1 recommends cable raceways under raised floors should be
reviewed to determine if adequate fire detection and suppression are provided for potential fires
in these areas. Section 6.1.2.1 of Regulatory Guide 1.189 states in part:

"...Fully enclosed electrical raceways located in under-floor and ceiling spaces, if over 0.09 m2

(1 sq ft) in cross-sectional area, should have automatic fire suppression inside."

The Main Control Room Complex has a raised floor over a subfloor volume, which is used for
routing of cables between the electrical cabinets, control panels, computer equipment, and the
divisional electrical rooms. Divisional separation of the subfloor cabling is maintained per the
requirements of IEEE 384. The subfloor volume includes full fire detection but does not include
any automatic fire suppression system, unless identified as a significant fire hazard in the Fire
Hazards Analysis.

Justification: The Main Control Room Complex and subfloor volume is considered to be a low
risk fire area, due to the lack of high- or medium-voltage equipment or cabling. The
characteristics of the subfloor cables are such that the probability of a fire ignition is very low
and any fire that were to occur would be self-extinguishing. There are no transient combustibles
stored in the subfloor volume during normal activities. Ionization smoke detectors are installed
throughout the subfloor volume to provide early warning of fire during the incipient stage. The
raised floor consists of noncombustible sectional panels that can be individually removed to
provide fire-fighting access to a subfloor fire. Because the Control Room is continuously
manned, manual fire suppression activities would be initiated quickly upon discovery of a fire in
the subfloor volume. Since fire resistant cables are used, the amount of water needed to
extinguish a fire within the subfloor volume is relatively small. Any water that is introduced into
the subfloor volume can be removed by floor drains in the subfloor volume or through the use of
temporary portable sump pumps. Accumulation of water in the subfloor volume is limited in
depth to less than the raised floor height and does not adversely effect water sensitive safety-
related equipment, which is installed above the raised floor. Effectiveness of a permanently
installed fire suppression system within the subfloor volume may be somewhat limited due to the
relatively small height between raised floor and top of cabling, as well as physical barriers within
the subfloor volume to meet IEEE 384 separation criteria. Not including automatic fire
suppression within the subfloor volume has the indirect benefit of avoiding the potential for
missiles (from gaseous suppression cylinders) or flooding/wetting (from water piping) during
maintenance or testing activities to impact safety-related equipment within the Main Control
Room Complex.

Finally, in the unlikely event that a fire in the Main Control Room were to require evacuation,
use of either the Division 1 or Division 2 Remote Shutdown Panels (located remotely from Main
Control Room, in the Reactor Building) enable the operators to bring the reactor to a safe
shutdown condition.

9.5.1.12.1.4 Standby Diesel Day Tank Capacity within Building

Section C.8.1.8.b of BTP SPLB 9.5-1 recommends that diesel day tanks comply with Regulatory
Guide 1.189. Section 6.1.8 of Regulatory Guide 1.189 states in part:
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"Day tanks with total capacity up to 4164 L (1100 gallons) may be located in the diesel generator
area under the following conditions:

The day tank is located in a separate enclosure with fire resistance rating of at least
3 hours."

Based on the size of the nonsafety-related standby diesel generators (SDG), the capacity of each
of the standby diesel day tanks could exceed 4164 L (1100 gallons) to allow enough fuel for at
least 8 hours of diesel operation at the maximum load demand.

Technical Justification: The ESBWR design includes two independent and physically separated
nonsafety-related SDGs, capable of providing the electrical load as described in Subsection
8.3.1.1.8 and shown on Figure 8.1-1. Neither SDG is necessary to achieve and maintain safe
shutdown conditions for the 72-hour period following an accident or fire event. Each day tank is
located in the Electrical Building in a dedicated 3-hour fire rated compartment. There is no
safety-related equipment located in the same building as the day tank rooms. Additionally, the
day tank rooms are located in individual fire areas adjacent to the SDG rooms and are positioned
such that the 3 hour fire rated walls, ceiling, and floor of the day tank room are not common to
the other redundant SDG.

Each day tank room is protected by a foam water deluge system that can deliver foam to the
room for a minimum of 30 minutes without operator intervention. The day tank is seismically
designed and supported. Potential ignition sources, with enough energy to ignite diesel fuel, are
limited inside the day tank rooms. Furthermore, the supply of fresh air to support combustion is
limited. In the event of a fire, the automatic foam water deluge system is designed to extinguish
a fire in this room in 10 minutes. In the unlikely event the day tank was to fail, the entire
contents of the day tank plus the foam water volume can be contained in the sunken volume of
the day tank room. Additional foam capacity beyond 10 minutes provides added assurance that a
postulated fire is extinguished.

In the event that the fuel oil transfer line from the day tank to the SDG were to fail outside of the
day tank room, the curbed area within the SDG room can accommodate the contents of the day
tank plus the foam water volume applied by the preaction foam water automatic sprinkler
system. This automatic sprinkler system is designed to extinguish a fire within the SDG room
within 10 minutes. In the unlikely event the fire is still not extinguished, the SDG room can be
isolated by closing doors and dampers to allow the fire to burn out on its own without spreading
to other fire areas. Alternatively, if the fire brigade is required to fight the fire manually, the
curbed area within the SDG room can accommodate additional water/foam application from two
hand-held foam hose lines before reaching the lowest door opening. The lowest door opening to
these rooms are the exterior equipment doors which could be opened if fire fighting activities
necessitate so that any overflow would spill outside the building and not spread to other parts of
the electrical building. Therefore, any overflow from the sump area of the room does not affect
any other equipment, nor does it affect safe shuitd H--,wn safety-related equipment or equipment
needed for support of safesshatdewn-safety-related equipment.

9.5.1.12.1.5 Ancillary Diesel Fuel Oil Tank Capacity within Building

Section C.8.1.8.b of BTP SPLB 9.5-1 recommends that diesel day tanks comply with Regulatory
Guide 1.189. Section 6.1.8 of Regulatory Guide 1.189 states in part:
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"Daytanks with total capacity up to 4164 L (1100 gallons) may be located in the diesel generator
area under the following conditions:

The day tank is located in a separate enclosure with fire resistance rating of at least

3 hours."

The capacity of each of the ADG day tanks will not exceed 4164 L (1100 gallons); however, the
main fuel oil storage tanks for these diesels will exceed this capacity. The main fuel oil storage
tanks are located in separate fire areas in the ADB; in close proximity to the ADGs, but separated
by 3-hour rated fire barriers.

Technical Justification: The ESBWR design includes two independent and physically separated
nonsafety-related ADGs capable of providing the electrical load as described in Subsection
8.3.1.1.9 and shown in Figure 8.3-3. Neither ADG is necessary to achieve and maintain safe
shutdown conditions for the 72-hour period following an accident or fire event. Each fuel oil
storage tank is located in the ADB in a dedicated 3-hour fire rated compartment. There is no
safety-related equipment located in the same building as the fuel oil tank rooms. Additionally,
the fuel oil tank rooms are located in individual fire areas adjacent to the ADG rooms and are
positioned such that the 3-hour fire rated walls, ceiling, and floor of the fuel oil storage tank
room are not common to the other redundant ADG.

Each fuel oil storage tank room is protected by a foam water deluge system that can deliver foam
to the room for a minimum of 30 minutes without operator intervention. The fuel oil tank is
seismically designed and supported. Potential ignition sources, with enough energy to ignite
diesel fuel, are limited inside the fuel oil storage tank rooms. Furthermore, the supply of fresh
air to support combustion is limited. In the event of a fire, the automatic foam water deluge
system is designed to extinguish a fire in this room in 10 minutes. In the unlikely event the fuel
oil storage tank was to fail, the entire contents of the tank plus the foam water volume can be
contained within the fuel oil storage tank room. Additional foam capacity beyond 10 minutes
provides added assurance that a storage fire is extinguished.

In the event that the fuel oil transfer line from the fuel oil tank to the ADG were to fail outside of
the fuel oil storage tank room, the curbed area within the ADG room can accommodate the
contents of the day tank plus the foam water volume applied by the preaction foam water
automatic sprinkler system. This automatic sprinkler system is designed to extinguish a fire
within the ADG room within 10 minutes. In the unlikely event the fire is still not extinguished,
the ADG room can be isolated by closing doors and dampers to allow the fire to burn out on its
own without spreading to other fire areas. Alternatively, if the fire brigade is required to fight
the fire manually, the curbed area within the ADG room can accommodate additional water/foam
application from two hand-held foam hose lines before reaching the lowest door opening. The
lowest door opening to these rooms are the exterior equipment doors which could be opened if
fire fighting activities necessitate so that any overflow would spill outside the building and not
spread to other parts of the building. Therefore, any overflow from the sump area of the room
does not affect any other equipment, nor does it affect safe sWudown-safety-related equipment or
equipment needed for support of safe shutdown-safety-related equipment.
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9.5.1.12.1.6 Allowing Continued Diesel-Generator Operation During a Fire

Section 8.1.8.c of BTP SPLB 9.5-1 recommends that impacts of suppression systems on
operating generators should be addressed in the fire hazard analysis. Section 6.1.8 of Regulatory
Guide 1.189 states in part:

"Automatic fire suppression should be installed to suppress or control any diesel generator or
lubricating oil fires. Such systems should be designed for operation when the diesel is running
without affecting the diesel."

The automatic sprinkler systems in the standby and ancillary diesel generator rooms are installed
to extinguish any fire in those rooms and do not place restrictions on the positioning and
direction of the application of the fire suppressant.

Justification: The automatic sprinkler systems used in the standby and ancillary diesel generator
rooms are designed to prevent inadvertent actuation by utilizing preaction automatic sprinkler
type. The sprinkler piping and closed head sprinklers are pneumatically supervised for leakage,
and any inadvertent actuation of the deluge valve during testing or maintenance does not result in
unintentional water release due to the normally closed sprinkler heads.

Two actuation signals are required to automatically actuate the deluge valve, the first of which
annunciates an alarm to alert the operators to any potential problems. Automatic actuation of the
sprinkler system to release water requires three independent events: 1) detection of a specific
range of infrared wavelengths, consistent with burning oil, by at least one infrared detector; 2)
detection of a significant heat release by at least one heat detector; and, 3) opening of at least one
fusible link sprinkler head. Furthermore, each redundant standby and ancillary diesel generator
has its own dedicated fire detectors and preaction deluge valve for the control of the fire
sprinklers in that room, and loss of power to the deluge valve does not cause actuation.

The ESBWR design includes two independent and physically separated nonsafety-related
standby diesel generators, either of which is capable of providing the full electrical load for the
redundant nonsafety-related electrical buses. The ESBWR design also includes two independent
and physically separated nonsafety-related ancillary diesel generators, either of which is capable
of providing redundant post-accident power (Reference Subsection 8.3.1.1.9). None of these
diesel generators is necessary to achieve and maintain safe shutdown conditions for the 72-hour
period following an accident or fire event. The ESBWR design also includes four independent
and physically separated safety-related divisions, any two of which are capable of bringing the
plant to a safe shutdown in the event of a fire. For design purposes, it is assumed that a fire
anywhere in a fire area results in the immediate loss of function of all equipment associated with
that division. Even with this conservative assumption,'the remaining independent safety-related
divisions are available for full utilization by the operators.

9.5.1.12.1.7 No Automatic Fire Suppression in Safety Related-Computer Rooms Containing Safety-
Related Eciuipment

Section 8.1.4 of SPLB BTP 9.5-1 recommends protecting computer rooms with fire protection
systems as described in Regulatory Guide 1.189. Section 6.1.4 of Regulatory Guide 1.189 states
in part:

"Computer rooms for computers performing functions important to safety that are not part of the
control room complex should be separated from other areas of the plant by barriers having a
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minimum fire resistance rating of 3 hours and should be protected by automatic detection and
fixed automatic suppression."

ESBWR computer rooms containing safety-related equipment do not have fire suppression
installed inside them.

Justification: Computer rooms are considered to be low risk fire areas, due to the lack of high- or
medium-voltage equipment or cabling. Interior finishing materials within computer rooms are
noncombustible. The amount of transient combustibles within computer rooms is limited.
Papers within computer rooms, if any, are stored in file cabinets, bookcases, or other storage
locations except when in use.

Ionization smoke detectors are installed throughout computer rooms to proyide early warning of
fire during the incipient stage. The Main Control Room Complex is continuously manned so that
any fire is quickly detected and manual fire suppression activities are initiated quickly upon
discovery of a fire in a computer room. Should manual fire fighting in a computer room be
necessary using either portable fire extinguishers or hand held fire hoses, accumulation or
drainage of firewater does not affect the ability to safely shutdown the reactor. If the firewater is
assumed to transport immediately to the basement of the building, the resulting accumulation of
water does not affect safety-related equipment located in the basement. In either case, the fire
fighting activities does not prevent the reactor from being safely shutdown.

Except in the Main Control Room Complex, all safety-related computers are located in divisional
rooms, and all divisional rooms are separated from each other by 3-hour fire-rated barriers such
that a single fire does not affect computer equipment from multiple divisions. In the unlikely
event that a fire in the Main Control Room were to require evacuation, use of either the Division
I or Division 2 Remote Shutdown Panels (located remotely from Main Control Room, in the
Reactor Building) enable the operators to bring the reactor to a safe shutdown condition.

9.5.1.12.1.8 Exceed Maximum Hose Length to Reach Safety-Related Shutdown-Equipment in
Containment

Section 6.4.1 of SPLB BTP 9.5-1 recommends standpipe and hose stations meet the provisions
of Regulatory Guide 1.189. Section 6.1.1.2 of Regulatory Guide 1.189 states in part:

"Interior manual hose installation should be able to reach any location that contains, or could
present a fire exposure hazard to, equipment important to safety with at least one effective hose
stream. To accomplish this, standpipes with hose connections equipped with a maximum of 30.5
m (100 feet) of 38 mm (1-1/2-inches) woven-jacket, lined fire hose and suitable nozzles should
be provided in all buildings on all floors."

Standpipes and hose stations external to containment and portable extinguishers provide
protection during refueling and maintenance operations. The 30.5 m (100 ft.) hose coverage
requirement cannot be met in containment for all areas with standpipes located outside
containment. ESBWR design provides for equipment in the containment to be reached by two
(2) effective hose streams from fire hoses with a maximum length of 200 feet of fire hose from
two (2) different standpipes located outside the containment.

Justification: Risk and consequences during power operations are reduced because the
containment is inerted at power. Although fire damage may result to both Control Rod Drive
(CRD) system and Hydraulic Control Unit (HCU) components from a postulated fire within the
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Instrumentation Supporting Firewater Delivery

Instrumentation supporting firewater delivery provides status indication of firewater storage
level, firewater main pressure, primary and secondary jockey pump status, and primary and
secondary fire pump status conditions.

The primary motor-driven fire pump is designed to start, if the primary jockey pump cannot
maintain pressure in the primary loop. If pressure is not maintained in the primary loop with the
motor-driven fire pump, then the primary Seismic Category I diesel-driven fire pump initiates.
The secondary motor-driven fire pump initiates if the secondary jockey pump cannot maintain
pressure in the yard loop. If pressure is not maintained in the yard loop with the secondary
motor-driven fire pump, then the secondary NS diesel-driven fire pump initiates. All fire pumps
are stopped manually. Any fire pump can be started manually from the MFAP in the MCR or
locally.

Pressure instrumentation automatically starts and stops the primary and secondary motor-driven
jockey pumps.

9.5.1.15 Fire Protection Program

The ESBWR Fire Protection Program is established to ensure that a fire will not prevent safe
shutdown of the plant and will not endanger the health and safety of the public. Fire protection
at the plant uses a defense-in-depth concept that includes fire prevention, detection, control and
extinguishing systems and equipment, administrative controls, procedures, trained personnel and
the shutdown capability. The COL applicant shall provide a milestone for implementation of the
applicant's Fire Protection Program (COL 9.5.1-8-A).

9.5.1.15.1 Fire Protection Program Criteria

The ESBWR Plant Fire Protection Program is based on the criteria of several industry and
regulatory documents that are referenced in Table 9.5-I.

9.5.1.15.2 Organization and Responsibilities

The COL applicant shall provide a description of the Fire Protection program (COL 13.4-1-A).

The on-duty Shift Supervisor has responsibility for taking certain actions based on an assessment
of the magnitude of the fire emergency. These actions include safely shutting down the plant,
making recommendations for implementing the Emergency Plan, notification of emergency
personnel and requesting assistance from off-duty personnel, if necessary. Emergency Plan
consideration of fire emergencies includes the guidance of Regulatory Guide 1.101.

The site engineer in charge of the Fire Protection Program is responsible for the following:

* Ensuring that programs and periodic inspections are implemented to;

- Minimize the amount of combustibles in safety FeIate4-areas containing safety-related
ecluime~nt; and

- Determine the effectiveness of housekeeping practices.

* Assure the availability and acceptability of the following:

- Fire Protection System and components;
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9.5.1.15.5 Administrative Controls

Administrative controls for the Fire Protection Program are implemented through plant
administrative procedures. These procedures are available for review and inspection prior to
implementation of the program.

These controls establish procedures to:

* Control actions to be taken by an individual discovering a fire, such as notification to the
Control Room, attempting to extinguish the fire, and actuation of local fire suppression
systems;

* Control actions to be taken by the Control Room operator, such as sounding fire alarms,
and notifying the Shift Supervisor of the type, size and location of the fire;

" Control actions to be taken by the Fire Brigade after notification of a fire, including
location to assemble, directions given by the fire brigade leader, the responsibilities of
brigade members such as selection of fire fighting and protective equipment and use of
preplanned strategies for fighting fires in specific areas;

" Control actions to be taken by the Security force upon notification of a fire; and

" Define the strategies established for fighting fires in safety-related areas and areas
Ipresenting a hazard to safety-related sh*•4e4n -equipment, including the designation of

the;

- Fire hazards in each plant zone covered by a fire fighting procedure;

- Fire extinguishers best suited for controlling fires with the combustible loadings of
the zone and the nearest location of these extinguishers;

- Most favorable direction from which to attack a fire in each area in view of the
ventilation direction, access hallways, stairs, and doors that are most likely to be free
of fire, and the best station of elevation for fighting the fire. All access and egress
routes that involve locked doors are specifically identified in the procedure with the
appropriate precautions and methods for access specified;

- Plant systems that should be managed to reduce the damage potential during a local
fire and the location of local and remote controls for such management (e.g., any
hydraulic or electrical system in the zone covered by the specific fire fighting
procedure that could increase the hazards in the area because of overpressurization or
electrical hazards);

- Vital heat-sensitive system components that need to be kept cool while fighting a
local fire. Particularly hazardous combustibles that need cooling are designated;

- Potential radiological and toxic hazards in fire zones;

- Ventilation system operation that ensures desired plant air distribution when the
ventilation flow is modified for fire containment or smoke clearing operations;

- Operations requiring Control Room and Operating Supervisor coordination or
authorization

- Instructions for plant operators and general plant personnel during a fire;
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- Organize the Fire Brigade and assign special duties according to job title so that all
fire fighting functions are covered by any complete shift personnel complement.
These duties include command and control of the brigade, transporting fire
suppression and support equipment to the fire scenes, applying the extinguishing
agent to the fire, communication with the Control Room, and coordination with
outside fire departments.

9.5.1.15.6 Control of Combustible Materials, Hazardous Materials and Ignition Sources

The control of combustible materials is defined by administrative procedures. Those procedures
impose the following controls:

* Prohibit the storage of combustible materials (including unused ion exchange resins) in
areas that contain or expose safety-related 9equipment or establish designated
storage areas with appropriate tire protection;

' Govern the handling of and limit transient fire loads such as flammable liquids, wood and
plastic materials in the power block;

* Assign responsibility to the appropriate supervisor for reviewing work activities to
identify transient fire loads;

Govern the use of ignition sources by use of a flame permit system to control welding,
flame cutting, grinding, brazing and soldering operations, and temporary electrical power
cables. A separate permit is issued for each area where such work is done. If work
continues over more than one shift, the permit is valid for not more than 24 hours when
the plant is operating or for the duration of a particular job during plant shutdown per
NFPA 51B and 241;

* Minimize waste, debris, scrap, and oil spills or other combustibles resulting from a work
activity in the power block while work is in progress and remove the same upon
completion of the activity or at the end of each work shift;

" Govern periodic inspections for accumulation of combustibles and to ensure continued
compliance with these administrative controls;

* Prohibit the storage of acetylene-oxygen and other compressed gasses in areas that
contain or expose safety related equipment or the fire protection system that serves those
areas. A permit system is required to use this equipment in the powerblock;

" Govern the use and storage of hazardous chemicals in the powerblock;

" Control the use of specific combustibles in the powerblock. All wood used in the power
block during maintenance, modification, or refueling operation (such as lay-down blocks
or scaffolding) is treated with a flame retardant. Equipment or supplies (such as new
fuel) shipped in untreated combustible packing containers may be unpacked in the power
block if required for valid operating reasons. However, all combustible materials are
removed from the area immediately following unpacking. Such transient combustible
material, unless stored in approved containers, is not left unattended in the powerblock
during lunch breaks, shift changes, or other similar periods. Loose combustible packing
material such as wood or paper excelsior, or polyethylene sheeting is placed in metal
containers with tight-fitting self-closing metal covers. Only noncombustible panels or
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flame-retardant tarpaulins or approved materials of equivalent fire-retardant
characteristics are used in the powerblock. Any other fabrics or plastic films used in the
powerblock are certified to conform to the large-scale fire test described in NFPA 701;
and

0 Govern the control of electrical appliances in areas that contain or expose safety-related
shutdown equipment.

9.5.1.15.7 Control of Radioactive Materials

As stated in the Fire Hazards Analysis, (FHA), the primary objectives of a fire protection
program are to minimize both the probability of occurrence and the consequences of a fire. To
meet these objectives, the fire protection program provides reasonable assurance, through
defense-in-depth, which a fire does not prevent the performance of necessary safe shutdown
functions and that radioactive releases to the environment in the event of a fire is minimized.
Table 9A.5-1 specifically addresses the radiological release potential for each defined fire area.

9.5.1.15.8 Testing and Inspection

The Fire Protection System is initially tested in accordance with Chapter 14.

Testing and inspection requirements is implemented through administrative procedures. Post
maintenance or modifications testing to the Fire Protection System is subject to review to ensure
conformance to design requirements. Installation of portions of the system where performance
cannot be verified through post modification tests, such as penetration seals, fire retardant
coatings, cable routing, and fire barriers is inspected. Inspections are performed by individuals
knowledgeable of fire protection design and installation requirements. Open flame or
combustion generated smoke are not be used for leak testing or similar procedures such as air
flow determination. Inspection and testing procedures address the identification of items to be
tested or inspected, responsible organizations for the activity, acceptance criteria, documentation
requirements and signoff requirements.

The Fire Protection System, including fire detection system, auto suppression system, and
manual suppression equipment, is periodically inspected. In addition, systems, which support
fire fighting; such as, emergency breathing and auxiliary equipment, emergency lighting, and
communication equipment are periodically inspected.

Fire Protection materials subject to degradation (such as fire stops, seals and fire retardant
coatings are visually inspected periodically to assure they are not degraded or damaged. Fire
hoses are hydrostatically tested in accordance with NFPA-1962. Hoses stored in outside hose
stations are tested annually and interior standpipe hoses are tested every 3 years.

The Fire Protection System is periodically tested in accordance with plant procedures. Fire
protection equipment, emergency lighting, and communication equipment are tested periodically
to ensure that the equipment functions properly and continue to meet the design criteria. Testing
includes periodic operational tests and visual verification of damper and valve positions. Fire
doors and their closing and latching mechanisms are also included in these procedures. Fire
doors separating safety related-areas containing safety-related equipment are self-closing or
provided with closing mechanisms and are inspected semiannually to verity that the automatic
hold open, release and closing mechanisms and latches are operable. Watertight and missile
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drainage of firewater does not affect the ability to safely shutdown the reactor. If the firewater is
assumed to transport immediately to the basement of the building, the resulting accumulation of
water does not affect safety-related equipment located in the basement. In either case, the fire
fighting activities does not prevent the reactor from being safely shutdown.

Except in the Main Control Room Complex, all safety-related computers are located in divisional
rooms, and all divisional rooms are separated from each other by 3-hour fire-rated barriers such
that a single fire does not affect computer equipment from multiple divisions. In the unlikely
event that a fire in the Main Control Room were to require evacuation, use of either the Division
1 or 2 Remote Shutdown System (RSS) panel (located remotely from Main Control Room, in the
Reactor Building) enable the operators to bring the reactor to a safe shutdown.

LA. 6.5.8 Exceed Maximum Hose Length to Reach Safe SohutMmowSafetv-R elated Equipment
in Containment

Section 6.4.1 of SPLB BTP 9.5-1 recommends standpipe and hose stations meet the provisions
of Regulatory Guide 1. 189. Section 6.1.1.2 of Regulatory Guide 1.189 states in part:

"Interior manual hose installation should be able to reach any location that contains, or could
present a fire exposure hazard to, equipment important to safety with at least one effective hose
stream. To accomplish this, standpipes with hose connections equipped with a maximum of 30.5
m (100 feet) of 38 mm (1-1/2-inches) woven-jacket, lined fire hose and suitable nozzles should
be provided in all buildings on all floors."

Standpipes and hose stations external to containment and portable extinguishers provide
protection during refueling and maintenance operations. The 100 ft hose coverage requirement
cannot be met in containment for all areas with standpipes located outside containment. ESBWR
design provides for equipment in the containment to be reached by two (2) effective hose
streams from fire hoses with a maximum length of 200 feet of fire hose from two (2) different
standpipes located outside the containment.

Justification: Risk and consequences during power operations are reduced because the
containment is inerted at power. Although fire damage may result to both Control Rod Drive
(CRD) system and Hydraulic Control Unit (HCU) components from a postulated fire within the
lower drywell during a plant outage, there would be no effect to plant safe shutdown because all
control rods would already have been inserted into the reactor vessel at the onset of the outage
and prior to removing the inerted environment. Further backup of reactor scram capability and
maintenance of safe shutdown can be provided by other systems (such as Standby Liquid
Control). Based on the low safety significance and impraetically efthe ability to meeting4his a
fire exposure hazardhose ceoverage requirement from two (2) standpipes outside the containment
using two (2) fire hoses, this exception is acceptable. In addition, Pportable extinguishers are
provided for manual firefighting capability during maintenance activities introducing additional
ignition sources or significant quantities of combustibles.

9A.6.6 Comparison to International Building Code

The ESBWR fire protection design follows the IBC requirements with the following exceptions.
Nonetheless, these "alternative methods" of fire protection for unsprinklered Reactor, Control,
and Fuel Buildings as well as unsprinklered portions of the Turbine and Electrical Buildings
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2.16.3 Fire Protection System

Design Description

The Fire Protection System (FPS) is a nonsafety-related, integrated complex of components and
equipment that detects and suppresses fires in the plant.

The FPS is a as shown in Figure 2.16.3-1 and the component locations of the FPS are as shown
in Table 2.16.3-1

(1) The functional arrangement of the FPS is as described in the Design Description of this
Section 2.16.3 and as shown in Figure 2.16.3-1.

(2) The FPS components and piping identified in Table 2.16.3-1 remain functional during and
after an SSE.

(3) The FPS provides for manual fire suppression capability to plant areas containing

safety-related sh*ade'n-equipment.

(4) The FPS provides two firewater storage sources.

a. The Primary storage tanks contain the required combined minimum uasable fire water
storage capacity.

b. The designated site-specific Secondary firewater storage source contains thecombined
minimum usable firewater storage capacity.

(5) Each fire pump provides the required minimum discharge flow with adequate pressure.

(6) Smoke detectors provide fire detection capability and can be used to initiate fire alarms in
areas containing safety-related equipment.

(7) The FPS provides post 72-hour makeup to the IC/PCCS pools and Spent Fuel Pool.

a. The primary diesel-driven fire pump is available to provide post-72 hour makeup to the
IC/PCCS pools and Spent Fuel Pool.

b. The fuel oil tank for the primary diesel-driven fire pump contains adequate fuel oil
capacity to support the RTNSS function of providing make up water from 72 hours to 7
days after an accident.

(8) The minimum set of displays, alarms and controls, based on the applicable codes and
standards, including HFE evaluations and emergency procedure guidelines, is available in
the main control room.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.16.3-2 provides a definition of the inspections, test and/or analyses, together with
associated acceptance criteria for the Fire Protection System.

2.16-41



26A6641AB Rev. 06
ESBWR Design Control Document/Tier I

Table 2.16.3-2

ITAAC For The Fire Protection System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

3. The FPS provides for manual fire
suppression capability to plant areas

The followina inspections will be
performed:

[containing safety-related .h*i..... I
equipment.

Inspection report(s) of the as-built manual
fire suppression system daeuene-exist and
conclude that:

ia.Standpipe and hose rack stations areia. Inspection of the as-built manual fire
suppression system outside the
Containment not protected by a fixed
fire suppression system will be
performed to verify that any location
that contains or could present a hazard

Ito safety-related shutdo-w;n equipment

located such that any satety-related
shutdown-equipment outside Containment
not protected by a fixed fire suppression
system can he reached bv an effective hose I
stream (9.1 m, f30 fti) with a maximum of
30.5 m (100 tt) ot hose trom each ot two
hose stations on separate standpipes.can be reached by two e effective hose

stream with a maximum of 30.5 meters
(100 feet) of hose.

iib. Inspection of the as-built manual fire
suppression system will be performed to
verify that any location outside
Containment protected by a fixed fire
suppression system that contains or

iib. Standpipe and hose rack stations are

located such that any safety-related
&hutdown-equipment outside

*1*.
could present a hazard to satety-related
shutd.-wnfequipment can be reached by

Containment protected by a fixed fire
suppression system can be reached by
an effective hose streaml(9.1 m f30 ftF)
with a maximum of 30.b m (100 •t of
hose from at least one hose station.

I
at least one hose stream with a
maximum of 30.5 meters (100 feet) of
hose.
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ITAAC For The Fire Protection System

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

iiie.Inspection of the as-built manual fire iiie.Standpipe and hose rack stations are
suppression system will be performed to located such that any location within
verify that any location within Containment can be reached by an
Containment can be reached by two effective hose streanh (9.1 m t30 ft1 )
effective hose streams with a maximum with a maximum of 61 m (200 ft) of
of 61 meters (200 feet) of hose. hose from each of two hose stations on

separate standpipes.

4. The FPS provides two firewater
storage sources.

a. The Primary storage tanks contain the Inspection of the as-built water supply Inspection report(s) desmeRit-exist and
required combined minimum usable sources and volumetric calculations using conclude that the as-built water supply
fire water storage capacity. as-built dimensions will be performed. sources meet the volumetric requirements

of a combined minimum usable firewater
storage capacity of Ž3900 m3 (1,030,000
gallons) as specified in the Certified Design
Commitment.

b. The designated site-specific Inspection of the as-built water supply Inspection report(s) deuentexist and
Secondary firewater storage source sources and volumetric calculations using conclude that the as-built water supply
contains the combined minimum as-built dimensions will be performed. sources meet the volumetric requirements
usable firewater storage capacity. of Ž2082 m3 (550,000) gallons specified in

the Certified Design Commitment

E

2.16-45



26A6641AB Rev. 06
ESBWR Design Control Document/Tier 1

2.16.3.1 Fire Barriers

Design Description

A Fire Barrier is a continuous vertical or horizontal fire-resistance rated construction assembly
designed and constructed to limit the spread of heat and fire and to restrict the movement of
smoke. Fire dampers protect ventilation duct openings in fire barriers.

(1) Fire barriers of 3-hour fire resistance rating are provided that separate:

* Safety-related systems from any potential fires in nonsafety-related areas that could affect
the ability of safety-related systems to perform their safety function.

* Redundant divisions or trains of safety-related systems from each other to prevent
damage that could adversely affect a safe shutdown function from a single fire.

" Components within a single safety-related electrical division that present a fire hazard to
components in another safety-related division.

* Electrical circuits (safety-related and nonsafety-related) whose fire-induced failure could
cause a spurious actuation that could adversely affect a safe shutdown function.

(2) Penetrations through fire barriers are sealed or closed to provide fire resistance ratings at
least equal to that of the barriers.

(3) Fire dampers protect ventilation duct openings in fire barriers.

(4) IExposed structural steel protecting areas containing safety-related shutdown-equipment is
fireproofed with material with a fire rating of up to 3 hours as determined from the FHA.

Inspections, Tests, Analyses and Acceptance Criteria

Table 2.16.3.1-1 provides a definition of the inspections, test and/or analyses, together with
associated acceptance criteria for the Fire Barriers.
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Table 2.16.3.1-1

ITAAC For Fire Barriers

Design Commitment Inspections, Tests, Analyses Acceptance Criteria

1. 3-hour fire barriers shall be installed Inspections will assure 3-hour fire barriers All locations listed in Subsection 2.16.3.1
in all locations listed in are installed. are protected by 3-hour fire barriers.
Subsection 2.16.3.1.

2. Penetrations through fire barriers are Inspections will confirm that as-built Inspection report(s) deet *ment-xist and
sealed or closed to provide fire penetrations through fire barriers are conclude that as-built penetrations
resistance ratings at least equal to that sealed or closed to provide fire resistance through fire barriers provide fire
of the barriers, ratings at least equal to that required of the resistance ratings at least equal to that

barriers. required of the barriers.

3. Fire dampers protect ventilation duct Inspections will be performed to confirm Inspection report(s) deuent xist and
openings in fire barriers, the presence of fire dampers in ventilation conclude the presence of fire dampers in

duct openings. ventilation duct openings, consistent with
the fire areas identified in Table 2.16.3.1-
1.

4. Exposed structural steel protecting Inspections will be performed to confirm Inspection report(s) doeument-exist and
areas containing safety-related the presence of fireproofing on structural conclude the presence of fireproofing on
shutdo-wn euipment is fireproofed steel protecting areas containing safety- structural steel protecting areas
with material with a fire rating of up related shutdo-wn related equipmentareas. Icontaining satety-related
to 3 hours as determined from the equipment with material with a fire rating
FHA. of up to 3 hours as determined from the

FHA.
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