
MITSUBISHI HEAVY INDUSTRIES, LTD.
16-5, KONAN 2-CHOME, MINATO-KU

TOKYO, JAPAN

December 6, 2013

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Attention: Mr. Perry Buckberg

Docket No. 52-021
MHI Ref: UAP-HF-13292

Subject: MHI's Response to US-APWR DCD RAI No. 1027-7093 (SRP 12.03-12.04)

Reference: 1) "Request for Additional Information No. 1027-7093, SRP Section:
12.03-12.04 - Radiation Protection Design Features, Application Section:
12, 6, 9," dated April 30, 2013.

With this letter, Mitsubishi Heavy Industries, Ltd. (MHI) transmits to the U.S. Nuclear
Regulatory Commission (NRC) a document entitled "MHI's Response to US-APWR DCD RAI
No. 1027-7093 (SRP 12.03-12.04)."

Enclosed is the response to the questions contained within Reference 1.

Please contact to Mr. Joseph Tapia, General Manager of Licensing Department, Mitsubishi
Nuclear Energy Systems, Inc. if the NRC has questions concerning any aspect of this
submittal. His contact information is provided below.

Sincerely,

Yoshiki Ogata,
Executive Vice President
Mitsubishi Nuclear Energy Systems, Inc.
On behalf of Mitsubishi Heavy Industries, Ltd.

Enclosure:

1. Response to US-APWR DCD RAI No. 1027-7093 (SRP 12.03-12.04)
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CC: P. Buckberg
J. Tapia

Contact Information
Joseph Tapia, General Manager of Licensing Department
Mitsubishi Nuclear Energy Systems, Inc.
11405 North Community House Road, Suite 300
Charlotte, NC 28277
E-mail: joseph tapia@mnes-us.com
Telephone: (704) 945-2740
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

1216/2013

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 1027-7093

SRP SECTION: 12.03-12.04 - Radiation Protection Design Features

APPLICATION SECTION: 12, 6,9

DATE OF RAI ISSUE: 0413012013

QUESTION NO.12.03-66:

In RAI 532-4019 Question 12.02-29, the staff asked the applicant to provide information about the
design features of structure housing the Refueling Water Storage Auxiliary Tank (RWSAT),
including the ventilation controls for the facility. The applicant's response to RAI 532-4019
Question 12.02-29 dated July 10 2012, stated that the tank house does not include a ventilation
system. There is no stated method of controlling temperature in the RWSAT in either the US-
APWR DCD Revision 3, or the response to RAI 532-4019 Question 12.02-29. Since the US-
APWR DCD Revision 3 does not describe the design features provided to minimize the potential
generation of extra radioactive waste or increased facility contamination resulting from damage to
RWSAT by freezing of the contents, it is not clear to the staff how the design of the RWSAT is
consistent with the guidance contained in RG 4.21 for meeting the requirements of 10 CFR
20.1406.

Please revise and update the US-APWR DCD to include a description of the design features
provided to prevent damage to the RWSAT structure due to freezing of the RWSAT contents, or
provide the specific approaches used and the associated justification.

ANSWER:

The refueling water storage auxiliary tank (RWSAT) will be located in an enclosed tank house
building with unit heater to preclude freezing the tank contents. The tank house building will be
designed to maintain the interior temperature above 32 0F (0°C) to preclude freezing the RWSAT
contents with consideration given to the ambient conditions outside the building. The DCD will be
revised to describe the inclusion of these design features to prevent freezing.

Impact on DCD

DCD Revision 4, Tier 2 Subsection 9.1.4.2.2.2 will be revised as shown in Attachment 1.

Impact on R-COLA

There is no impact on the R-COLA.

Impact on PRA

There is no impact on the PRA.
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Impact on Technical/Topical Report

There is no impact on any Technical/Topical Reports.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

1216/2013

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 1027-7093

SRP SECTION: 12.03-12.04 - Radiation Protection Design Features

APPLICATION SECTION: 12,6, 9

DATE OF RAI ISSUE: 04/3012013

QUESTION NO.12.03-67:

In RAI 532-4019 Question 12.02-29, the staff asked the applicant to provide information about the
design features of structure housing the Refueling Water Storage Auxiliary Tank (RWSAT),
including the ventilation controls for the facility. The applicant's response to RAI 532-4019
Question 12.02-29 dated July 10 2012, stated that the tank house does not include a ventilation
system. US-APWR DCD Revision 3 Subsection 9.3.4.2.1 "Reactor Coolant System Inventory
Control, Reactor Coolant Pump Seal Injection and Makeup," states that when a low low Volume
Control Tank (VCT) level alarm is actuated, the charging pump suction is switched from the VCT
to the RWSAT. Standard Review Plan (SRP) section 9.3.4 "Chemical and Volume Control
System (PWR) (including Boron Recovery System)," states that all components and piping that
can contain boric acid will either be heat traced or will be located within heated rooms to prevent
precipitation of boric acid. US-APWR DCD Revision 3 Table 6.1-3 "Water chemistry
Specifications of the Refueling Water Storage Pit (RWSP)," states that the boron concentration
for the RWSP will be maintained between 4,000 and 4,200 ppm. Subsection 6.3.2.2.3 "Refueling
Water Storage Pit," states that the purification subsystem described in DCD Subsection 9.1.3, is
designed to maintain the chemistry of the RWSAT. USAPWR DCD Revision 3, Table 9.1.3-1
"Recommended Spent Fuel Pit Water Chemistry Speciation," states that Spent Fuel Pit (SFP)
boron concentration will be maintained greater than 4,000 ppm. DCD Table 9.3.2-6 "Process
Grab Sample Points," states that a local sample point is provided to ascertain RWSAT boron
concentration, but does not specify an allowable range of boron concentration in the RWSAT
water. While there is no discussion a the allowable boron concentration in the RWSAT, since the
water in the RWSAT may be mixed with sources of water containing boric acid at or above 4,000
ppm, it would be possible for the water in the RWSAT to contain boric acid at or above 4,000 ppm.
The allowable temperature range of water in the RWSAT is not discussed in DCD Chapters 6,
"Engineered Safety Features," or DCD Chapter 9 "Auxiliary Systems." DCD Chapters 6,
"Engineered Safety Features," does not contain any related system configuration or design
information, other than tank volume, for the RWSAT. The solubility of boron in water at 0 0C is
only 2,520 ppm.

Please revise and update the US-APWR DCD to include a description of the design features
provided to prevent boric acid precipitation within the RWSAT and in the line leading to the
charging pump suction from the RWSAT, or provide the specific approaches used and the
associated justification.
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ANSWER:

As described in the response to Question 12.03-56, the RWSAT and related piping in the tank
house are located in an enclosed tank house building. As a result, the water temperature of the
RWSAT and related piping in the tank house is maintained above 32 0F (0°C). The solubility of
boron in water at 32 0F is approximately 4,800 ppm (Reference Figure 8 of NUREG/CR-6875).
Since the temperature and climate in the immediate vicinity of the RWSAT and related piping in
the tank house is controlled, boron precipitation does not occur.

The boron concentration in the RWSAT water is controlled at 4,000 ppm, which is the same as
the SFP water concentration since these water sources are mixed during refueling operations.
The boron concentration in the RWSAT can be adjusted by using the CVCS makeup system and
this is further discussed in response to Question 12.03-58.

Therefore, the charging pump function is not affected by boron precipitation since it does not
occur in the RWSAT.

In addition, the alternate water source for the charging pump was changed from the RWSAT to
the RWSP as part of MHI's Fukushima response technical report (Reference. MUAP-13002,
Section 6.5 dated March 2013). Based on this design change, when the Low-Low VCT level is
reached, the suction source for the charging pump is automatically changed from the VCT to the
RWSP. Therefore, the RWSAT water does not impact the charging pump function.

Impact on DCD

There is no impact on the DCD.

Impact on R-COLA

There is no impact on the R-COLA.

Impact on PRA

There is no impact on the PRA.

Impact on Technical/Topical Report

There is no impact any Technical/Topical Reports.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

12/612013

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 1027-7093

SRP SECTION: 12.03-12.04 - Radiation Protection Design Features

APPLICATION SECTION: 12,6,9

DATE OF RAI ISSUE: 04/30/2013

QUESTION NO.12.03-58:

US-APWR DCD Revision 3 Subsection 9.1.3.2 "System Description," states that to maintain
adequate water level in the spent fuel pool (SFP), excess pit water is discharged into the refueling
water storage pit (RWSP) or to the refueling water storage auxiliary tank (RWSAT) by using the
spent fuel pit (SFP) pumps discharging through the SFP system purification loop. USAPWR DCD
Revision 3 Subsection 9.1.3.3.2 "Spent Fuel Pit Water Supply," states that a makeup water
connection is provided to compensate for the water lost to natural evaporation from the SFP,
however, there is no stated maximum boron concentration for the SFP, so as a result of
evaporation, the boric acid concentration in the SFP could exceed 4,200 ppm. While there is no
discussion about the allowable boron concentration in the RWSAT, since the water in the RWSAT
may be mixed with sources of water containing boric acid at or above 4,000 ppm, it would be
possible for the water in the RWSAT to contain boric acid at or above 4,200 ppm. Neither US-
APWR DCD Revision 3 Chapter 6, "Engineered Safety Features," or USAPWR DCD Revision 3
Chapter 9 "Auxiliary Systems." describe the provisions for reducing boron concentration to less
than 4,200 ppm in the RWSAT. Since the configuration of the SFP purification and cooling
systems allows for mixing water between the RWSAT, SFP and RWSP, it is possible that the
maximum allowable boric acid concentration in the RWSP could be exceeded. The process of
reducing the boron concentration of the RWSP would generate additional radioactive waste that
is inconsistent with the guidance contained in RG 4.21.

Please revise and update the US-APWR DCD to include a description of the design features
provided to reduce the concentration of boric acid in the RWSAT to below 4,200 ppm prior to
mixing with the contents of the RWSP, or provide the specific approaches used and the
associated justification.

ANSWER:

The boron concentration in the RWSAT and the RWSP is adjusted by using the CVCS makeup
system. If there is a need to reduce the boron concentration in the RWSAT and the RWSP, the
boron concentration is adjusted by supplying low concentration borated water or primary makeup
water from the CVCS makeup system. The water from the boric acid tank and/or the primary
makeup tank can be transferred to the RWSAT and the RWSP via the blender in the CVCS
(Reference DCD Figure 9.3.4-1). Once makeup water is added, the adjusted boron concentration
is measured by local sampling at the discharge of the refueling water recirculation pump.
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Therefore, the boron concentration can be adjusted when the boron concentration in the RWSAT
is over 4,200 ppm prior to mixing with the RWSP, and when the boron concentration in the RWSP
is over 4,200 ppm. Since the water in the RWSP and the RWSAT is at ambient temperature, and
the water in the SFP is at normal temperature, there is no significant increase in boron
concentration due to evaporation. The boron concentration in this tank and these pits is
periodically measured and the boron concentration is typically constant, thus it is less likely to be
necessary to use water from the CVCS makeup system to adjust the boron concentration.
Therefore, the typical dilution process does not generate a significant amount of additional
radioactive waste.

DCD Subsection 9.1.4.2.2 and Figure 9.1.4-4 will be revised to describe the design features used

to control boron concentration in the RWSAT.

Impact on DCD

DCD Revision 4, Tier 2, Subsection 9.1.4.2.2.2 and Figure 9.1.4-4 will be revised as indicated in
the mark-up provided in Attachment 1.

Impact on R-COLA

There is no impact on the R-COLA.

Impact on PRA

There is no impact on the PRA.

Impact on Technical/Topical Report

There is no impact on any Technical/Topical Reports.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

12/6/2013

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 1027-7093

SRP SECTION: 12.03-12.04 - Radiation Protection Design Features

APPLICATION SECTION: 12,6,9

DATE OF RAI ISSUE: 04/30/2013

QUESTION NO.12.03-59:

In RAI 532-4019 Question 12.02-29, the staff asked the applicant to provide information about the
design features of structure housing the Refueling Water Storage Auxiliary Tank (RWSAT),
including the ventilation controls for the facility. The applicant's response to RAI 532-4019
Question 12.02-29 dated July 10 2012, stated that the tank house does not include a ventilation
system. Revision 3, Table 9.1.3-1 "Recommended Spent Fuel Pit Water Chemistry Speciation,"
states that Spent Fuel Pit (SFP) boron concentration will be maintained greater than 4,000 ppm.
DCD Table 9.3.2-6 "Process Grab Sample Points," states that a local sample point is provided to
ascertain RWSAT boron concentration, but does not specify an allowable range of boron
concentration in the RWSAT water. While there is no discussion about the allowable boron
concentration in the RWSAT, since the water in the RWSAT may be mixed with sources of water
containing boric acid at or above 4,000 ppm, it would be possible for the water in the RWSAT to
contain boric acid at or above 4,000 ppm. The allowable temperature range of water in the
RWSAT is not discussed in DCD Chapters 6, "Engineered Safety Features," or DCD Chapter 9
"Auxiliary Systems." The solubility of boron in water at 0 OC is only 2,520 ppm. US-APWR DCD
Revision 3 Subsection 9.3.4.5.4.1" Volume Control Tank Level," states that if the water level in
the VCT decreases a low-low level signal opens the stop valves in the refueling water storage
auxiliary tank supply line, and closes that VCT outlet stop valves. Low RWSAT temperature and
boron concentrations greater than 2,520 ppm could result in boron precipitation within the
Reactor Coolant Pump (RCP) Seal Injection Filters that could challenge the integrity of the RCP
seals, and thus the Reactor Coolant System pressure boundary, through either the loss of seal
injection flow or from the introduction of debris from the seal injection filters exposed to a high
differential pressure.

Please revise and update the US-APWR DCD to include a description of the design features of
the RWSAT and the supply line to the charging pump suction provided to ensure the integrity of
the RCP seal and seal injection filters, or provide the specific approaches used and the
associated justification.

ANSWER:

Please see the response to RAI Questions 12.03-56, 12.03-57 and 12.03-58.
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Impact on DCD

There is no impact on the DCD.

Impact on R-COLA

There is no impact on the R-COLA.

Impact on PRA

There is no impact on the PRA.

Impact on Technical/Topical Report

There is no impact on any Technical/Topical Reports.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

1216/2013

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 1027-7093

SRP SECTION: 12.03-12.04 - Radiation Protection Design Features

APPLICATION SECTION: 12, 6,9

DATE OF RAI ISSUE: 04/30/2013

QUESTION NO.12.03-60:

In RAI 532-4019 Question 12.02-29, the staff asked the applicant to provide information about the
design features of structure housing the Refueling Water Storage Auxiliary Tank (RWSAT),
including the ventilation controls for the facility. The applicant's response to RAI 532-4019
Question 12.02-29 dated July 10 2012, stated that the tank house does not include a ventilation
system. Revision 3, Table 9.1.3-1 "Recommended Spent Fuel Pit Water Chemistry Speciation,"
states that Spent Fuel Pit (SFP) boron concentration will be maintained greater than 4,000 ppm.
DCD Table 9.3.2-6 "Process Grab Sample Points," states that a local sample point is provided to
ascertain RWSAT boron concentration, but does not specify an allowable range of boron
concentration in the RWSAT water. While there is no discussion a the allowable boron
concentration in the RWSAT, since the water in the RWSAT may be mixed with sources of water
containing boric acid at or above 4,000 ppm, it would be possible for the water in the RWSAT to
contain boric acid at or above 4,000 ppm. The allowable temperature range of water in the
RWSAT is not discussed in DCD Chapters 6, "Engineered Safety Features," or DCD Chapter 9
"Auxiliary Systems." Standard Review Plan (SRP) section 9.3.4 "Chemical And Volume Control
System (PWR) (Including Boron Recovery System)," states that all components and piping that
can contain boric acid will either be heat traced or will be located within heated rooms to prevent
precipitation of boric acid. US-APWR DCD Revision 3 Figure 9.3.4-1 "Chemical and Volume
Control System Flow Diagram (Sheet 4 of 7)," shows the line from the RWSAT to the charging
pump suction, but does not indicate if any or all of that line is equipped with heat tracing. The
solubility of boron in water at 0 0C is only 2,520 ppm. Precipitation of boric acid within the line
between the charging pump suction and the RWSAT could obstruct the line resulting in charging
pump damage.

Please revise and update the US-APWR DCD to include a description of the design features of
the RWSAT and the supply line to the charging pump suction provided to ensure the line between
the charging pump suction and that RWSAT will not be obstructed by precipitated boric acid, or
provide the specific approaches used and the associated justification.

ANSWER:

Please see the response to RAI 12.03-57.
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Impact on DCD

There is no impact on the DCD.

Impact on R-COLA

There is no impact on the R-COLA.

Impact on PRA

There is no impact on the PRA.

Impact on Technical/lToplcal Report

There is no impact on any Technical/Topical Reports.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

1216/2013

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 1027-7093

SRP SECTION: 12.03-12.04 - Radiation Protection Design Features

APPLICATION SECTION: 12,6,9

DATE OF RAI ISSUE: 04/30/2013

QUESTION NO.12.03-61:

The allowable temperature range of water in the RWSAT is not discussed in DCD Chapters 6,
"Engineered Safety Features," or DCD Chapter 9 "Auxiliary Systems." US-APWR DCD Revision
3 Subsection 9.3.4.5.4.1" Volume Control Tank Level," states that if the water level in the VCT
decreases a low-low level signal opens the stop valves in the refueling water storage auxiliary
tank supply line, and closes that VCT outlet stop valves. A Low-low VCT level that result in use of
the alternate RWSAT supply may be due to a loss of letdown flow. Since there is no discussion in
the DCD regarding the temperature of the water in the RWSAT, water at temperatures as low as
0 0C, may be pumped from the RWSAT through the regenerative heat exchanger, possibly
resulting in high thermal stresses within the regenerative heat exchanger, that could challenge
the integrity of the heat exchanger.

Please revise and update the US-APWR DCD to include a description of the design features of
the RWSAT and the Chemical and Volume Control System (CVCS) system that thermal stresses
within the Regenerative Heat Exchanger would remain acceptable, thus ensuring the integrity of
the regenerative heat exchanger, when using the RWSAT as an source of water for the charging
pump suction, or provide the specific approaches used and the associated justification.

ANSWER:

The alternate water source for the charging pump is changed from the RWSAT to the RWSP as
part of MHI's Fukushima response technical report (Reference. MUAP-13002, Section 6.5 dated
March 2013). Based on this design change, when the Low-Low VCT level is reached, the suction
source for the charging pump is automatically changed from the VCT to the RWSP. The RWSP
is located inside the CN and the related piping is located in the CN and R/B. Since the water
temperature for the alternate RWSP water source is considered to be at ambient temperature
(approximately from 70 to 120 deg F) since the RWSP is located inside the CN and related
piping is located within the CN and R/B, no high thermal stress should result. The integrity of the
regenerative heat exchanger will be described in the Design Report in accordance with ASME
Section III, and will be evaluated in consideration of the various plant conditions.
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Impact on DCD

There is no impact on the DCD as a result of this response. (Fukushima-related DCD changes
were provided in the Tracking Report, MUAP-1 1021 Revision 4, dated June, 2013)

Impact on R-COLA

There is no impact on the R-COLA.

Impact on PRA

There is no impact on the PRA.

Impact on Technical/Topical Report

There is no impact on any Technical/Topical Reports.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

12/612013

US-APWR Design Certification

Mitsubishi Heavy Industries

Docket No. 52-021

RAI NO.: NO. 1027-7093

SRP SECTION: 12.03-12.04 - Radiation Protection Design Features

APPLICATION SECTION: 12,6,9

DATE OF RAI ISSUE: 04/30/2013

QUESTION NO.12.03-62:

In RAI 532-4019 Question 12.02-29, the staff asked the applicant to provide information about the
design features of structure housing the Refueling Water Storage Auxiliary Tank (RWSAT),
including the ventilation controls for the facility. The applicant's response to RAI 532-4019
Question 12.02-29 dated July 10 2012, stated that the tank house does not include a ventilation
system. The allowable temperature range of water in the RWSAT is not discussed in DCD
Chapters 6, "Engineered Safety Features," or DCD Chapter 9 "Auxiliary Systems." Revision 3,
Table 9.1.3-1 "Recommended Spent Fuel Pit Water Chemistry Speciation," states that Spent Fuel
Pit (SFP) boron concentration will be maintained greater than 4,000 ppm. DCD Table 9.3.2-6
"Process Grab Sample Points," states that a local sample point is provided to ascertain RWSAT
boron concentration, but does not specify an allowable range of boron concentration in the
RWSAT water so the concentration of the boric acid solution in the RWSAT is unknown, US-
APWR DCD Revision 3 Chapter 15 "Transient and Accident Analysis," does not discuss the
potential impact on Reactor Coolant System reactivity due to the injection of low temperature,
potentially low boron concentration water, from the RWSAT as a result of a low-low VCT level
alarm.

Please revise and update the US-APWR DCD to include a description of the design features of
the RWSAT provided to ensure that the analysis provided in US-APWR DCD Revision 3 Chapter
15, continues to bound a potential injection into the Reactor Coolant System of low temperature,
low boric acid concentration water via one or more charging pumps using water from the RWSAT,
or provide the specific approaches used and the associated justification.

ANSWER:

The alternate water source for the charging pump is changed from the RWSAT to the RWSP as
part of MHI's Fukushima response technical report (Reference. MUAP-13002, Section 6.5 dated
March 2013). Based on this design change, when the VCT Low-Low level is reached, the suction
source for the charging pump is automatically changed from the VCT to the RWSP. This is
information is further discussed in response to Question 12.03-61. Since the boron concentration
in the RWSP is controlled above 4,000 ppm and the RWSP is located inside the CN where the
water temperature is in equilibrium with the CN environment (approximately from 70°F to 120°F),
there is no impact on the results described in Chapter 15.
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Impact on DCD

There is no impact on the DCD.

Impact on R-COLA

There is no impact on the R-COLA.

Impact on PRA

There is no impact on the PRA.

Impact on Technical/Topical Report

There is no impact on any Technical/Topical Reports.
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Attachment 1I

US-APWR Design Control Document9. AUXILIARY SYSTEMS

After the reactor head bolting is de-tensioned, but prior to lifting the head and overflowing
from the reactor vessel, the lower levels of the refueling cavity are flooded using the
refueling water recirculation pump from the RWSR This is done at flow rate which will
minimize scattering of activated dust.

When the lower levels of the refueling cavity are flooded, the reactor vessel head
assembly is unseated and raised 2.5 ft above the flange. At this point, disconnection of
the control drive shafts is verified. Upon verification of disconnection, the reactor vessel
head assembly is raised while maintaining a maximum of one foot clearance above the
refueling cavity water to provide shielding. The water level of the refueling cavity is
gradually increased by overflowing the reactor vessel by CS/RHR pump from the RWSR

When the water level reaches the normal refueling water level, the reactor vessel head
assembly is transported to the lay down area. Concurrently, refueling cavity lighting and
the refueling cavity water filtration system is placed in service. The refueling water in the
refueling cavity is transferred to the spent fuel pit (SFP) demineralizer and the spent fuel
pit (SFP) filter for purification. After that, the water is returned to the refueling cavity.

The upper reactor internals with the in-core instrumentation system (ICIS) thimble
assemblies is lifted using the lift rig with a load cell in the lift rigging. The load cell monitors
the force applied when lifting the internals and provides indication of interference with
other core structures and fuel assemblies. When the upper reactor internals is clear of the
reactor vessel, it is transferred to its storage location in the lower refueling cavity. The
core is then ready for refueling.

In parallel, the operators perform water filling operation for refueling canal through the
SFP. The water for refueling canal is transferred by the refueling water circulation pump
from the refueling water storage auxiliary tank (RWSAT).

The RWSAT stores the water for the refueling canal, the inspection pit, and the cask pit.-
The boron concentration in the RWSAT can be maintained at a 4000 ppm concentration
by using the CVCS makeup system. The RWSAT provides water source for the refueling
water recirculation pump. The RWSAT and related pipina is located in an enclosed tank
house with unit heater to preclude freezing.The RWSAT has connections with the SFP
demineralizer and the refueling water recirculation pumps. In addition, the RWSAT has a
connection from the CN reactor coolant drain pump to receive the accumulator water. If
the accumulator is required to drain all the water, the water is transferred by using CN
reactor coolant drain pump directly. High radiation water from the reactor coolant looG
drain is not transferred to the RWSAT. Hiah radiation water is transferred to the CVCS
hnldiin tank vi~ th~ Ct/V rp~ctor rnnI~nt rirnin niimn~ M~nii~I v~Iv~ h~tw~~n th~

DCD_12.03-
58

DCD_12.03-
56

DCD_12.03-
64

DCD.J2.03-
67

discharge of the refueling water recirculation pump and the discharge of the SFP
Demineralizer are used for switching the in-service lines in the discharge line of the
refueling water recirculation Dump. The RWSAT inlet, outlet and drain lines isolation
valves are used for leak testing. A valve is installed at the inlet to the RWSAT that allows
for periodic hydraulic testing of the pipe routed from the CN reactor coolant drain tank to
the RWSAT using the CN reactor coolant drain pumps with pump discharge pressure
indication.The RWSA&T has of overflow pip§-and drain piping tethat are connected to
the Auxiliary Building (A/B) equipment drain line to prevent direct release of the tank
water to the environmenitho WSW fm expeskio to the •n,,.i.R...t dir-. -- The
RWSAT overflow pipina is routed from the RWSAT tank house into the A/B Boric Acid
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