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NRC RAI 6.2-173:

ESBWR relies on the Passive Containment Cooling System for providing water to the
Gravity Driven Cooling System for core cooling and for providing containment heat
removal for 72 hours after a loss of coolant accident. Beyond 72 hours, ESBWR relies
also on the Fuel and Auxiliary Pools Cooling System. DCD Tier 2 Revision 3,
Table 19A-2 identifies that Fuel and Auxiliary Pools Cooling System operating in
suppression pool cooling and low pressure coolant injection modes is a Regulatory
Treatment of Non-Safety Systems function.

However, DCD Tier 2 Revision 3, Table IC-2 states that NRC Bulletin 95-02,
"Unexpected Clogging of a Residual Heat Removal (RHR) Pump Strainer While
Operating in Suppression Pool Cooling Mode," is not applicable to ESBWR because it
does not have a safety-related suppression pool cooling system. The same table states
that the following NRC Bulletins do not apply to ESBWR because it provides emergency
core cooling by GDCS and that the GDCS pools do not have the debris transport
mechanisms that the Suppression Pool is subject to:

* 93-02, "Debris Plugging of Emergency Core Cooling Suction Strainers"
* 93-02 Supplement 1, "Debris Plugging of Emergency Core Cooling Suction

Strainers"
* 96-03, "Potential Plugging of Emergency Core Cooling Suction Strainers by

Debris in Boiling-Water Reactors"
0 98-04, "Potential for Degradation of the Emergency Core Cooling System and the

Containment Spray System After a Loss-of-Coolant Accident Because of
Construction and Protective Coating Deficiencies and Foreign Material in
Containment."

Please explain why debris plugging issues described in the above bulletins should not
be applied to the debris plugging of the suppression pool suction strainer for operation
of the Fuel and Auxiliary Pools Cooling System to ensure proper operation beyond
72 hours after a loss-of-coolant accident.

GEH Response:

Because the functions of Suppression Pool Cooling and Low Pressure Coolant Injection
are now classified as a Regulatory Treatment of Non-Safety Systems (RTNSS) function,
DCD Tier 2, Appendix 1 C will be revised to indicate that these bulletins and generic
letters are applicable to the Fuel and Auxiliary Pools Cooling System (FAPCS)
suppression pool suction strainer. In addition, DCD Tier 2, Subsection 9.1.3.2, will be
revised to require that the design of the suppression pool suction strainer consider the
operating experience addressed by these bulletins and generic letters.

DCD Impact:

DCD Tier 2, Tables 1 C-1 and 1 C-2, and Subsection 9.1.3.2, will be revised as shown in
the attached markup.
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Table IC-I

Operating Experience Review Results Sununary - Generic Letters

No. Issue Date Title Evatunation Result or Topic's Tier 2 Location(s)

PCCS provides containment air cooling during design basis
accidents as described in Subsections 6.2.1 and 6.2-2, and is
not subject to water hammer effects. The Chilled Water
S)stem provides cooling water to the DOywell Cooling

66 91306Assurance of Equipment Opebility And Contain t System during normal operation, and is isolated on a LOCA
) Integrity Duing Design-Basis Accident Conditions signal as discussed in Sabsections 9.27.5 and 62.4.3.2.1.

Fluid-filled piping associated with containmnt peacttlions
that autonmatically isolate during DBAs is designed in
accordance with ASME Code Section 111 to accommodate
thennal transient loadings as described in Subsection 39.3.4
and Table 3.9-2

NRC Generic Letter 96-06, Supplement I: Assurance of
96-06sl 11/13/97 Equipment Operability and Containment Integrity During Subsections 62.1, 6.2-2 and 62.4.3.2.1 and 92.7.5.

Design-Basis Accident Conditions

NRC Generic ILefe 97-04: Assutrance of Sufficient Net Not aplicabe, th ESBWR does not use pums for EOCS
97-04 I0/797 Posithr, Suction Head for Emerency Co Cooling and ot applable, die dent use fun pso

Containmett Heat Removal Pumps r safety'ulated containment coolin fwictcis.

NRCGeeric LetterNo.98-01: Year2000 Readinesof O
98- ___/I1__8 Comput" S)_s at Nulear Power Plants ___dal_______m

98-01si 1/14)99 NRC Generic Letter No. 98-01 Supplement 1: Year 2000 Oudatedconcer
Readiness of Computer Systems at Nuclear Power Plants

big$ q t Sol 6 91 Wplicable only to the

Potential for Degidadion of the Emergency Core Cooling suwppsion pool asdescribed in Subsection 9.1.3. The
9g_04 7/14i98 System and the Containment SpnF S.stem Afler a Loss-cf- GDCS pools do not have dte debris transport mechanisms

Coolant Accident Because of Construction and Protectie dit the Suppression Pool is sut~ect to. The PCCS pools are

Coating Defricncis and Foreign Material in Containmncat not subject to LOCA debris. Ibhex is no safe6t-rdclaed
ccotainment spiny.

99-02 653/99 NRC Genrenc ltter 99-02: Laboratory Testing of N QaIae 16, Section 5.5.13.c.
I Grade Activated Caiaoal ________1 ___Section__,5_13._
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Table IC-2

Operating Experience Review Results Summary- IE Bulletins

No. Issme Date Title Evaluation Rcslt or Topic's Tier 2 Location(s)

Nei applkab.e t, the ESBWR-GDO• Applicable only to the

0 /11/93 D Plugging of Emergency Core Cooling Suction mppresion pool as described in Subsection 9.1.3. ThI
Strainers GDCS pools do nos have thde debvis transpor mechanisms

dim the Suppression Pool is subject to.

Debris Plugging of Emergency Core Cooling Suction Awhlicable only to the suplreion pools described in
93-02s 211"4 Str s Subsection 9.1 Nt applibly to he t -R , Mgt GDCS, See

above.

lie ESBWR includes a continuous purge of water to the
R, esolution of Issues Related to Reactor Vessel Wate Level referece leg to prevent the buildup ofnon-condemable
3st-anmnetalion in BWRs gascs. The CRD Hydraulics prvides this flow.

Subsections 4.6.1.26 and 7.7.1.2

The FAPCS is designed to pievent the possibility of
94-01 4/14/94 PoMteal Fuel Pool Drac i ndown Causednby I draining wat from the Spent Fu Storase Pool.Maintenance Practices at Dresden Unfit I ~91Subsection 9.1! 3

Unexpected Clogging of a Residual Heal Ren oval Pwnp Applicable only to the supresian pool as described in
95-02 10/17J95 StrainrrWhile Operating in Supp'ssion Pool Cooling Subsection 9.1 .NO Appliec' l The EBWR dew D.

Mode ho'o e a Jzzd '-- - .-- I 8yawn.

96-02 4 11)96 Movement of Heavy Loads Over Spent Fuel, Over Fuel in S tion 9.1.5
96-02 al11/96 the a Rector Cor4 or Over Safet,-Relae Equipment So ___tion 9. 1.5

Potential Plugging of Emergency Core Cooling Suction Applicable only to the suppression pool w described in
96-.M3 5/696 Strainers by Debris in Boiling-Water Reactors Suection 9, 1! B aelie" to th3E- 02 G See

M rest'ponse to IE Bulei 93-02

96-04 71596 Cemnical, Galvanic, or Other Reactions in Spent Fuil Related to dry cask storae, which is nos pat of the
I I Storage and Transponation Casks ESBWR Standa Plant design.

2 CD
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9.1.3 Fuel and Auxiliary Pools Cooling System

9.1-3.1 Design Bases

Safety Design Basis

Fuel and Auxiliary Pools Cooling System (FAPCS) is a nonsafety-related system, except for the
following safety-related items:

" Containment isolation valves,

* High-pressure interface with the Reactor Water Cleanup / Shutdown Cooling System, and

" Emergency water supply flow pathst

Power Generation Design Basis

FAPCS provides continuous cooling and cleaning of the spent Biel storage pool during normal
plant operation. It also provides occasional cooling and cleaning of various pools located inside
the containment during normal plant operation and refueling outage.

9.1.3.2 System Description

System Description Summary

The FAPCS consists of two physically separated cooling and cleanup (CMC) trains, each with
100% capacity dining normal operation. Each train contains a pump, a heat exchanger and a
water treatment unit for cooling and cleanup of various cooling and storage pools except for the
Isolation Condenser and Passive Containment Cooling (IC/PCC) pools (refer to Figure 9.1-1). A
separate subsystem with its own pump, heat exchanger and water treatment unit is dedicated for
cooling and cleaning of the ICIPCC pools independent of the FAPCS C/C train operation during
normal plant operation (refer to Figure 9.1-1).

The primary design function of FAPCS is to cool and clean pools located in the containment
Reactor Building and Fuel Building (refer to Table 9.1-1) during normal pant operation. FAPCS
provides flow paths for filling and makeup of these pools during normal plant operation and
during post accident conditions, as necessary.

FAPCS is also designed to provide the following accident recovery functions in addition to the
Spent Fuel Pool cooling function:

* Suppression pool cooling (SP");

* Drywell spray;,

" Low pressure coolant injection (LPCI) ofsuppression pool water into the RPV; and

* Alternate Shutdown Cooling.

In addition to its accident recovery finction, suppression pool cooling (SPC) mode is also
designed to automatically initiate during normal operation in response to a high temperature
signal from the suppression pool
Redundancy and physical separation are provided in accordance with SECY 03-0M7 for active
components in lines dedicated to LPCI and SPC modes.
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During normal plant operation, at least one FAPCS C/C wain is available for continuous
operation to cool and clean the water of the Spent Fuel Pool, while the other train can be placed
in standby or other mode for cooling the Gravity Driven Cooling System (GDCS) pools and
suppression pool. If necessary during refueling outage, both trains may be used to provide
maximum cooling capacity for cooling the Spent Fuel PooL The water treatment units can be
bypassed when necessary, and will be bypassed automatically on a high temperature signal
downstream of the heat exchangers.

Each FAPCS C/C train has sufficient flow and cooling capacity to maintain Spent Fuel Pool bulk
water temperature below 48.9tC (120°F) under nrmnal Spent Fuel Pool heat load conditions
(normal heat load condition is defined as irradiated firel in the Spent Fuel Pool resulting from 20
years of plant operations). During the maximum Spent Fuel Pool heat load conditions of a full
core off-load plus irradiated fuel in the Spent Fuel Pool resulting from 20 years of plant
operations, both FAPCS C/C trams are needed to maintain the bulk temperature below 600C
(140 0F)_

During a loss of the FAPCS cooling trains, the cooling to the Spent Fuel Pool and IC/PCC pools
is accomplished by allowing the water to heat and boil. Sufficient pool capacity exists for pool
boiling to continue for at least 72 hours post-accident, at which point post accident makeup water
can be provided through safety-related connections to the Fire Protecion System (FPS) or
another onsite or offsite water source.

All operating modes (refer to Table 9.1-2) are manually initiated and controlled from the Main
Control Room (MCR), except the SPC mode, which is initiated either manually, or automatically
on high suppression pool water temperature signal Instruments are provided for indication of
operating conditions to aid the operator dining the initiation and control of system operation.
Provisions are provided to prevent inadvertent draining of the pools dining FAPCS operation by
including anti-siphon holes on all FAPCS piping that is normally submerged.

The FAPCS is designed to provide for the collection, monitoring, and drainage of pool liner
leaks from the spent fuel pools, auxiliary pools, and IC/PCC pools (refer to Table 9.1-1) to the
Liquid Waste Management System.

Containment isolation valves are provided on the lines that penetate the primary containment
and are powered from independent safety-related sources. Pneumatic-operated valves with
containment isolation fumction are designed to fail in the position of greatest safety upon loss of
its electric power or air supply. All contai-nnt isolation valves fail to the closed position with the
exception of isolation valves needed for the frictions of SPC which fail as-is.

With the exception of valves needed to perform accident recovery finctions described above, the
containment isolation valves are automatically closed upon receipt of a containnt isolation
signal from the Leakage Detection and Isolation System (LD&IS), with the exception of the
containment isolation valves needed for post-accident recovery modes, which do not receive an
isolation signal.

The FAPCS is a nonsafety-related system with the exception of piping and components required
for:

. Containment isolation;
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* Refilling of the IC/PCC pools and the Spent Fuel Pool with post-accident water supplies
from the Fire Protection System or another onsite or offaite source.

a The high-pressure interface with the Reactor Water Cleanup/Shutdown Cooling system
used for low pressure coolant injection.

The piping and components needed for the following fimctions are classified as RTNSS:

" Suppression pool cooling

* Low pressure coolant injection

The FAPCS piping and components that are required to support safety-related and/or accident
recovery fmnction have Quality Group B or C and Seismic I classification (Table 9.1-3). A
Seismic I classification is required for all safety-related flmctions listed above. A Seismic HI
classification is sufficient for the remaining nonsafety-related piping and components that
support accident recovery fimctions. This classification satisfies the requirements of SRP 9.1.3
Section 1.1.

Detailed System Description

The FAPCS is provided with two cooling and cleanup (C/C) rain with 100% capacity duiing
normal operation. Each FAPCS train is physically separated and has one pump, one heat
exchanger and one water treatmen unit consisting of a prefilter and a deinieralizer.

A manifold of four motor operated valves is attached to each end of the FAPCS C/C trains [refer
to Figure 9.1-1]. These manifolds are used to connect the FAPCS C/C train with one of the two
pairs of suction and discharge piping loops to establish the desired flow path during FAPCS
operation. One loop is used for the fuel pools and auxiliary pools, and the other loop for the
GDCS pools and suppression pool and for injecting water to diywell spray sparger and reactor
vessel via the RWCU/SDC System and feedwater pipes&

The use of manifolds with proper valve alignment and separate suction-discharge piping loops
1) allows operating of one train independent of the other train to permit on-line maintenance or
dual mode operation using separate trains if necessary, 2) prevents inadvertent draining of the
pool and minimizes mixing of contaminated water in the Spent Fuel Pool with cleaner water in
other pools.

Each water treatment unit is equipped with a prffilter, a demineralizer and a post strainer. A
bypass line is provided to permit bypass of the water treatment unit, when necessary. To protect
demineralizer resin, the water treatment units are bypassed automatically on a high temperature
signal The prefilter and demineralizers of the water treatment units are located in shielding cells
so that radiation exposure of plant personnel is within acceptable limits.

Proper physical separation is provided between the active components of the two redundant
trains to assure operation of one train in the event of failure of the other trait

A reactor makeup water discharge line is provided for injecting suppression pool water or water
from the Fire Protection System to the reactor vessel via Reactor Water Cleanup/Shutdown
Cooling System (/SDC) Loop B and Feedwater Loop A discharge pipes. The suction location in
the suppismson pool shall be designed with considnatiam given to the strainer plugging issues
encuntered in previous operating expezienc. This injection line includes redundant shutoff


