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MITSUBISHI HEAVY INDUSTRIES, LTD.
16-5, KONAN 2-CHOME, MINATO-KU
TOKYO, JAPAN
November 14, 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-13260

Subject:
References:

MHI's Response to US-APWR DCD RAI No. 1055-7184 (SRP 09.01.02)
1) "Request for Additional Information No. 1055-7184 Revision 0, SRP
Section: 09.01.02 - New and Spent Fuel Storage, Application Section: 1.9,
3.8, 5.1, 9.1, 12.3," dated October 7, 2013.

With this letter, Mitsubishi Heavy Industries, Ltd. ("MHI") transmits to the U.S. Nuclear
Regulatory Commission ("NRC") the document entitled "Response to Request for Additional
Information No. 1055-7184".
Enclosed are the responses to 10 RAI questions (09.01.02-44, -45, -46, -47, -48, -54, -55, -57,
-58, -74) contained within Reference 1. The responses to the remaining 24 RAI questions
will be provided separately in December 2013.
Enclosure 1 includes certain information, designated pursuant to the Commission guidance
as sensitive unclassified non-safeguards information, referred to as security-related
information ("SRI"), that is to be withheld from public disclosure under 10 C.F.R. § 2.390.
The information that is SRI is identified by brackets. Enclosure 2 omits the SRI and is
suitable for public disclosure. In the public version of the DCD, the SRI is replaced by the
designation "[Security-Related Information - Withheld Under 10 CFR 2.390]".
Please contact Mr. Joseph Tapia, General Manager of Licensing Department, Mitsubishi
Nuclear Energy Systems, Inc. if the NRC has questions concerning any aspect of the
submittal. His contact information is below.
Sincerely,

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

Enclosures:
1. Response to Request for Additional Information No. 1055-7184 (Security-Related
Information Included version)
2.

Response to Request for Additional Information No. 1055-7184 (Security-Related
Information Excluded version)

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 - 2710
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
11/14/2013
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184 REVISION 0

SRP SECTION:

09.01.02 - New and Spent Fuel Storage

APPLICATION SECTION: 1.9, 3.8, 5.1, 9.1, 12.3
DATE OF RAI ISSUE:

10107/2013

QUESTION NO.: 09.01.02-44
Title 10 of the Code of Federal Regulations (10 CFR), Part 50 "Domestic Licensing of
Production and Utilization Facilities" Appendix A "General Design Criteria for Nuclear Power
Plants" (GDC) 61 "Fuel storage and handling and radioactivity control," requires that the fuel
storage system be designed for adequate safety under anticipated operating and accident
conditions. 10 CFR 52.47(a)(2) and 10 CFR 52.47(a)(5) require the applicant to describe and
fuel handling systems and the kinds and quantities of radioactive materials produced in the
facility. In RAI 895-6172 Question 12.03-12.04-40 dated 27 January 2012 the staff asked the
applicant to describe the temporary fuel storage racks located in the Refueling Cavity,
including the location, physical dimensions and elevations of the racks. The applicant's
response to RAI 895-6172 Revision 3 Question 12.03-12.03-40, dated 25 April 2012,
committed to adding Figure 9.1.2-4 ,"Arrangement of the Containment Racks," and Figure
9.1.2-3 "Location of Containment Racks," Section View of Light Load Handling System," to
the US-APWR DCD. The applicant's response to RAI 906-6332 Question 09.01.02-26, dated
May 23 2013, included Technical Report MUAP-1 3012-P (RO) "Mechanical Analysis for USAPWR Containment Racks." MUAP-1 3012-P (RO) contains Figure 1-1 "Arrangement of
Containment Racks (Plan View)" and Figure 1-2 "Arrangement of Containment Racks
(Elevation View A-A)," which depict dimensional information about the temporary fuel storage
racks, including elevation data. However, physical dimensions of the temporary fuel racks,
including elevation data is not provided on Figure 9.1.4-2 and Figure 9.1.2-3 provided in the
response to RAI 895-6172 Question 12.03-12.03-40 dated 25 April 2012.
Please revise and update the US-APWR DCD the drawings of the temporary fuel storage
racks located in the Refueling Cavity, to include physical dimensions and elevations, or
provide the specific alternative approaches used and the associated justification.
ANSWER:
DCD Figure 9.1.2-4 has been revised to include the physical dimensions and elevations of
the containment racks.

Impact on DCD
See the attached markup for DCD Figure 9.1.2-4.

9.1.2-1

Impact on R-COLA
There is no impact on the R-COLA.

Impact on PRA
There is no impact on the PRA.

Impact on TopicallTechnical Report
There is no impact on Topical and Technical Reports.
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1111412013
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184 REVISION 0

SRP SECTION:

09.01.02 - New and Spent Fuel Storage

APPLICATION SECTION: 1.9, 3.8, 5.1, 9.1,12.3
DATE OF RAI ISSUE:

10/07/2013

QUESTION NO.: 09.01.02-45
10 CFR 20.1101(b), 1201and 1202 require licensees to control internal and external
occupational exposure, and to ensure that engineering controls are used to keep
occupational doses ALARA. In 10 CFR 20 the definition for ALARA includes guidance to
make every reasonable effort to maintain exposures below regulatory limits, taking into
account the state of technology. Regulatory Guide (RG) 1.206 section C.l.12.3.1 "Facility
Design Features" notes that the Applicant should identify features that reduce the potential
for exposure by minimizing the time in the area, reducing source build up, providing remote
operation and reducing activation product generation. Regulatory Guide 8.8 Position C2.e,
notes that the applicant should provide design features that reduce the potential for exposure
by the selection of materials to reduce activation product formation and finishing of the
material surfaces for the purpose of minimizing erosion, facilitating decontamination and
reducing deposition.
The applicant's response to RAI 906-6332 Question 09.01.02-26, dated May 23 2013,
included unsolicited proposed changes to US-APWR DCD pages 9.1-7, 9.1-9 and 9.1-11
which stated that "Surfaces that come into contact with the fuel assemblies are made of
annealed austenitic stainless steel, and are smooth (changed from 125 AA to 250 micro
inch) in accordance with the requirement of ANSI/ANS-57.2." However, the Electric Power
Research Institute (EPRI) report TR-016780 "Advanced Light Water Reactor Utility
Requirements Document" (URD), subsection 2.3.1.3.1.2 states "The refueling pool wall liner
shall be surface finished to reduce the adherence of contamination and increase the
efficiency of refueling pool decontamination activities after draining. The liner plate shall have
a No. 4 surface finish or better and the liner plate welds shall be ground smooth." The reason
given in the URD for this specification is that past LWR refueling experience has shown that
one of the more time consuming critical path tasks is the decontamination of the refueling
pool walls after refueling is completed. A smooth surface finish on the wall liners reduces the
amount and depth of crevices which can accumulate contamination. The original US-APWR
DCD roughness specification of 125 AA, corresponds to the No. 4 Finish which is
approximately 36 to 60 micro inches.
Please revise and update the US-APWR DCD pages 9.1-7, 9.1-9 and 9.1-11 to provide
surface finish specifications consistent with the 125AA value provided in the US-APWR DCD
Revision 3, or provide the specific alternative approaches used and the associated
justification.

9.1.2-3

I

ANSWER:
DCD Subsections 9.1.2.2.1, 9.1.2.2.2 and 9.1.2.2.3 have been revised to provide surface
finish specifications consistent with the 125AA value.

Impact on DCD
See the attached markup for DCD Subsections 9.1.2.2.1, 9.1.2.2.2 and 9.1.2.2.3 (pages
9.1-7, 9.1-9 and 9.1-11, respectively).

Impact on R-COLA
There is no impact on the R-COLA.

Impact on PRA
There is no impact on the PRA.
Impact on Topical/Technical Report
There is no impact on Topical and Technical Reports.
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US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184 REVISION 0

SRP SECTION:

09.01.02 - New and Spent Fuel Storage

APPLICATION SECTION: 1.9, 3.8, 5.1, 9.1, 12.3
DATE OF RAI ISSUE:

10/07/2013

QUESTION NO.: 09.01.02-46
As noted within SRP 9.1.5, "Overhead Heavy Load Handling Systems," Title 10 of the Code
of Federal Regulations (10 CFR), Part 50 "Domestic Licensing of Production and Utilization
Facilities" Appendix A "General Design Criteria for Nuclear Power Plants" (GDC) 4 applies to
SRP Section 9.1.5 because GDC 4 specifies protection against the effects of internallygenerated missiles (i.e., dropped loads). A dropped heavy load in a critical area could cause
a release of radioactive materials, a criticality accident, or inability to cool fuel.
Title 10 of the Code of Federal Regulations (10 CFR), Part 50 "Domestic Licensing of
Production and Utilization Facilities" Appendix A "General Design Criteria for Nuclear Power
Plants" (GDC) 61 "Fuel storage and handling and radioactivity control," requires that the fuel
storage system be designed for adequate safety under anticipated operating and accident
conditions. GDC 63 "Monitoring fuel and waste storage," requires systems to ensure fuel
safety. The guidance in RG-1.13 Revision 2 "Spent Fuel Storage Facility Design Basis,"
states that the minimum water depth above spent fuel should be 10 feet.
The applicant's response to RAI 524-4020 Revision 1, dated 14 September 2010; Question
12.03-12.03-35 Items 2 & 4 stated that MHI believes a rapid cavity drain down event is not
considered feasible because the USAPWR permanent cavity seal (PCS) design prevents a
seal cavity failure rapid drain down event and all cavity drain valves are administratively
locked closed during fuel movement. In RAI 895-6172 Question 12.03-12.04-44 dated 27
January 2012 the staff asked the applicant to describe maximum feasible drain down rates
and the associated dose rates from irradiated equipment or fuel. The applicant's response to
RAI 895-6172 Revision 3 Question 12.03-12.03-44, dated 25 April 2012, stated that the drain
down event assumed in the dose rate calculation is conservatively based upon the
inadvertent opening of an 8-inch drain valve, and evaluates the worst case dose workers
might receive during a refueling cavity drawdown of 5 feet during a 30-minute period
(reasonable time for operators to identify the origin of the leak) before the leak is detected
and mitigative actions are taken to close the valve and restore water level. The applicant
continued to assert that higher drain down flow rates were not feasible. However, in addition
to the pump assisted drain down flow rates already described by the staff in RAI 895-6172
Question 12.03-12.04-44, Institute of Nuclear Power Operations (INPO) Event Report Level
3 number 12-33 "Dislodged Steam Generator Nozzle Dam Bolting and Drain Plug During
Eddy Current Inspections," described a near rapid drain down event due to steam generator
nozzle dams bolts that were missing causing the nozzle dam to bow out at the bottom
because of the hydrostatic head pressure from the water in the refueling cavity.
Please revise and update the US-APWR DCD to describe drain down dose rate calculation
assumptions that are consistent with assumptions used in US-APWR DCD Chapter 19
"Probabilistic Risk Assessment and Severe Accident Evaluation," and relevant industry
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operating experience, or provide the specific alternative approaches used and the associated
justification.

ANSWER:
The assumptions used in the drain down dose rate calculation are consistent with those in
DCD Chapter 19 probabilistic risk assessment (PRA) for the following reasons:
DCD Section 19.1.6 discusses potential severe accident scenarios during reduced RCS
inventory condition in which the refueling cavity is not flooded and containment racks are
not used. Containment racks are used only during POS 5, 6 and 7, which are periods in
which the refueling cavity is flooded; the risk evaluation during refueling operation POS 5,
6, 7 was discussed in the response to RAI 783-5855 Question 19-548 (Ref. UAP-HF11274, dated August 24, 2011). The scenario was the drain down event due to the
inadvertent opening of an 8-inch drain valve, which is consistent with the assumptions
used in the drain down flow rate calculation, as discussed in the response to RAI 8956172 Question 12.03-12.04-44 (Ref. UAP-HF-12103, dated April 25, 2012).
An event with a higher drain down flow rate due to pumped flow is not considered in
either the drain down dose calculation or the PRA. As discussed in the response to RAI
1033-7090 Question 19-592, (Ref. UAP-HF-13177, dated July 12, 2013), if operators
erroneously opened the containment spray/residual heat removal (CS/RHR) pump fullflow test line stop valves (RHS-MOV-025A/B/C/D) or the spent fuel pit (SFP) isolation
manual valves (RHS-VLV-031A/D and RHS-VLV-032A/D), an event with a higher drain
down flow rate due to pumped flow would occur. Such an event requires two erroneous
actions (lock release and switch operation for CS/RHR pump full-flow test line stop
valves and opening of two manual valves for SFP line). A scenario caused by a single
erroneous action was used for the drain down flow rate calculation; scenarios due to two
or more erroneous actions were screened out. I.e., the probability of an event caused
by two or more erroneous actions is evaluated to be negligible so that such an event
with a higher drain down flow rate due to pumped flow is not modeled in the PRA.
Neither the drain down dose calculation nor the PRA postulate a drain down event from
the steam generator (SG) manways because the probability is considered negligible for
the following reasons:
>

Operating procedures will be developed to reflect Lessons Learned from INPO
Event Report Level 3 Number 12-33, as shown in the attached markup of DCD
Subsection 5.4.7.2.3.6.

>

As addressed in the response to RAI 669-5219 Q1 9-492 (Ref. UAP-HF-1 0345,
dated December 27, 2010), the SG nozzle dams can withstand up to 1.5 times
normal operating pressure. Steam generator nozzle dam failure due to the
hydrostatic head pressure when the refueling cavity is flooded is negligible.

Impact on DCD
DCD Subsections 5.4.7.2.3.6 and 5.4.14 will be revised, as shown in the attached markup.

9.1.2-6

I

Impact on R-COLA
There is no impact on the R-COLA.

Impact on PRA
There is no impact on the PRA.

Impact on Topical/Technical Report
There is no impact on Topical and Technical Reports.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
11/14/2013
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184 REVISION 0

SRP SECTION:

09.01.02 - New and Spent Fuel Storage

APPLICATION SECTION: 1.9, 3.8, 5.1, 9.1,12.3
DATE OF RAI ISSUE:

10/07/2013

QUESTION NO.: 09.01.02-47
Title 10 of the Code of Federal Regulations (10 CFR), Part 50 "Domestic Licensing of
Production and Utilization Facilities", Part 68 "Criticality accident requirements," paragraph
(b)(6) states "Radiation monitors are provided in storage and associated handling areas
when fuel is present to detect excessive radiation levels and to initiate appropriate safety
actions."
The applicant's response to RAI 895-6172 Revision 3 Question 12.03-12.03-42, dated 25
April 2012, stated that the containment racks were designed for all postulated normal and
accident conditions and do not need criticality monitors. However, the radiation monitor
requirement of 10 CFR 50.68(b)(6) is applicable regardless of the value of k-effective. The
US-APWR DCD Revision 3 does not describe which radiation monitor fulfills the requirement
of 10 CFR 50.68(b)(6) when fuel is present in these racks.
Please revise and update the US-APWR DCD sections 3.1, 9.1 and 12.3 to describe which
radiation monitoring equipment is provided to meet the requirement of 10 CFR 50.68(b)(6)
when fuel is present in the refueling cavity temporary fuel storage racks, or provide the
specific alternative approaches used and the associated justification.

ANSWER:
As described in DCD Rev. 4 Section 12.3.4, criticality monitors, as stated in 10 CFR 50.68,
are not needed because the design of the spent fuel storage racks and containment racks
precludes criticality under all postulated normal and accident conditions. Instead, portable
area radiations monitors (ARMs) will be utilized when working on the refueling platform and
refueling cavity when fuel is stored in the containment racks. Portable ARMs are currently
being utilized for the refueling platform area as described in DCD Subsection 12.3.4.1.2.
DCD Subsection 12.3.4.1.2 will be revised to include the refueling cavity area as a location
using portable ARMS to warn the operators of any deteriorating conditions.

Impact on DCD
DCD Subsection 12.3.4.1.2 will be revised, as shown in the attached markup.
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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 Technical/Topical Report.
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US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184

SRP SECTION:

09.01.02 - New and Spent Fuel Storage

APPLICATION SECTION:

1.9, 3.8, 5.1, 9.1, 12.3

DATE OF RAI ISSUE:

10107/2013

QUESTION NO. : 09.01.02-48
Title 10 of the Code of Federal Regulations (10 CFR), Part 50 "Domestic Licensing of
Production and Utilization Facilities" Appendix A "General Design Criteria for Nuclear Power
Plants" (GDC) 61 "Fuel storage and handling and radioactivity control," requires that the fuel
storage system be designed for adequate safety under anticipated operating and accident
conditions. GDC 63 "Monitoring fuel and waste storage," requires systems to ensure fuel
safety. 10 CFR 52.47(a)(2) and 10 CFR 52.47(a)(5) require the applicant to describe and fuel
handling systems and the kinds and quantities of radioactive materials produced in the
facility.
The applicant's response to RAI 906-6332 Question 09.01.02-26, dated May 23 2013,
included Technical Report MUAP-1 3013-P (RO) "Thermal-Hydraulic Analysis for US-APWR
Containment Racks." MUAP-1 3013-P (RO) Section 5.1 "Local Water Temperatures," states
that the water space is modeled as extending 6 feet above the containment racks. Institute of
Nuclear Power Operations (INPO) Event Report Level 3 number 12-33 "Dislodged Steam
Generator Nozzle Dam Bolting and Drain Plug During Eddy Current Inspections," described
a near rapid drain down event due to steam generator nozzle dams bolts that were missing
causing the nozzle dam to bow out at the bottom because of the hydrostatic head pressure
from the water in the refueling cavity. Should a nozzle dam fail, water level in the area of the
temporary fuel racks could decrease to the level of the reactor vessel flange.
Please revise and update US-APWR MUAP-1 3013-P to utilize calculation assumptions that
are consistent with relevant industry operating experience related to potential accident
conditions, or provide the specific alternative approaches used and the associated
justification.
ANSWER:
The probability of the rapid drain down event from the steam generator (SG) manway
following failure of SG nozzle dams while fuel assemblies are located in the containment
racks is considered negligible as discussed in the response to Question 09.01.02-46 of this
RAI.

9.1.2-10

This unlikely event, which is not considered even in the probabilistic risk assessment (PRA),
is not taken into consideration for the thermal hydraulic analysis. Therefore, the thermal
hydraulic analysis report MUAP-1 3013-P (RO) does not need to be updated.

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 Report.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
11/1412013
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184 REVISION 0

SRP SECTION:

09.01.02 - New and Spent Fuel Storage

APPLICATION SECTION: 1.9, 3.8, 5.1, 9.1, 12.3
DATE OF RAI ISSUE:

1010712013

QUESTION NO.: 09.01.02-54
As noted within SRP 9.1.5, "Overhead Heavy Load Handling Systems," Title 10 of the Code
of Federal Regulations (10 CFR), Part 50 "Domestic Licensing of Production and Utilization
Facilities" Appendix A "General Design Criteria for Nuclear Power Plants" (GDC) 4 applies to
SRP Section 9.1.5 because GDC 4 specifies protection against the effects of internallygenerated missiles (i.e., dropped loads). A dropped heavy load in a critical area could cause
a release of radioactive materials, a criticality accident, or inability to cool fuel.
In RAI 895-6172 Question 12.03-12.04-40 dated 27 January 2012 the staff asked the
applicant to describe how the how the design described in US-APWR DCD provided
adequate protection for fuel located in the containment racks. The applicant's response to
RAI 895-6172 Revision 3 Question 12.03-12.03-40, dated 25 April 2012, contained
committed to changing section 3.1 to include a description of other DCD sections that further
discussed fuel handling and storage systems inspection and testing, decay heat removal,
purification, and prevention of reduction in coolant storage inventory, which included section
9.1.5 "Overhead and Heavy Load Handling System." The guidance contained in SRP section
9.1.5 "Overhead Heavy Load Handling Systems," states that Safe load paths should be
defined for movement of heavy loads to minimize the potential for a load drop on irradiated
fuel and that paths should be defined clearly in equipment layout drawings. However, USAPWR DCD Revision 3 Figure 9.1.5-4 "Traveling Route of Heavy Load inside Containment,"
does not indicate the location of the containment racks, which may contain irradiated fuel.
Please revise and update the US-APWR DCD to indicate the locations where irradiated fuel
may be stored within the refueling cavity (i.e. the containment racks), or provide the specific
alternative approaches used and the associated justification.
ANSWER:
DCD Figure 9.1.5-4 has been revised to indicate the location of the containment racks.

Impact on DCD
See the attached markup for DCD Figure 9.1.5-4.

9.1.2-12

Impact on R-COLA
There is no impact on the R-COLA.

Impact on PRA
There is no impact on the PRA.

Impact on Topical/Technical Report
There is no impact on Topical and Technical Reports.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
11114/2013
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184

SRP SECTION:

09.01.02 - New and Spent Fuel Storage

APPLICATION SECTION:

1.9, 3.8, 5.1, 9.1, 12.3

DATE of RAI issue:

10/0712013

Question No. : 09.01.02-55
Title 10 of the Code of Federal Regulations (10 CFR), Part 50 "Domestic Licensing of
Production and Utilization Facilities" Appendix A "General Design Criteria for Nuclear Power
Plants" (GDC) 61 "Fuel storage and handling and radioactivity control," requires that the fuel
storage system be designed for adequate safety under anticipated operating and accident
conditions. In RAI 895-6172 Question 12.03-12.04-40 dated 27 January 2012 the staff asked
the applicant to provide additional information about the temporary fuel storage racks located
in the Refueling Cavity. The applicant's response to RAI 895-6172 Revision 3 Question
12.03-12.03-40, dated 25 April 2012, stated that in the event that the refueling cavity lowlevel water alarm became inoperable for any reason that the spent fuel pit water level alarm
would be used to alert operators to take action if a leak occurred while fuel was in the
containment racks. Proposed changes to the US-APWR DCD section 9.1.4.2.1.13 states that
that in the event that the refueling cavity water level alarm RCS-LIA-01 1-N becomes
inoperable, the spent fuel pit water level alarm SFS-LIA-01O0-N and SFS-LIA-020-N will be
utilized. Proposed section 9.1.4.2.2.2 states that the low water level alarm of the refueling
cavity is set at the required water depth for providing radiation shielding described in USAPWR DCD Subsection 12.3.2.2.4, and that the level meter of the SFP acts as alternative
measurement of the refueling cavity level during the transfer of fuel. However, the
methodology for establishing the setpoints of SFS-LIA-01O0-N and SFS-LIA-020-N, and how
those setpoints are conservative with respect to ensuring that loss of shielding of irradiated
components is detected in sufficient time to allow operators to take effective corrective
actions, are not described in US-APWR DCD Revision 3 Chapters 5 or 9, so it is not clear
that the setpoint of these monitors are conservative with respect to the Refueling Cavity level
monitor setpoint requirements. See US-APWR DCD RAI 1033-7090 Probabilistic Risk
Assessment and Severe Accident Evaluation dated May 13, 2013, for related questions.
Please revise and update the US-APWR DCD to describe the methods for ensuring that
alternate level monitoring instruments are able to alert operators to maintain the required
water depth for providing radiation shielding in the refueling cavity, or provide the specific
alternative approaches used and the associated justification.

ANSWER:
The narrow range spent fuel pit water level instruments SFS-LICA-010-S and SFS-LICA020-S provide a backup measurement to the refueling cavity water level instrument RCS-
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LIA-01 1-N. The low water level setpoint of the narrow range spent fuel pit water level
instruments SFS-LICA-010-S and SFS-LICA-020-S is the same as that of RCS-LIA-01 1-N. In
the event that the water level of the refueling cavity decreases and reaches the low water
level setpoint of SFS-LICA-010-S and SFS-LICA-020-S, the instruments alarm in the MCR
and locally to allow operators to take effective corrective actions. The explanation for the
adequacy of the low water level setpoint of the SFS-LICA-01O0-S and SFS-LICA-020-S
instruments is described below.
The low water level setpoint of SFS-LICA-01O0-S and SFS-LICA-020-S is EL 74'-11" which is
shown in DCD Chapter 9 Figure 9.1.4-2. The reactor vessel flange level is approximately EL
46'-11" which is also shown in DCD Chapter 9 Figure 9.1.4-2. The distance between the
reactor vessel flange level and the low water level setpoint is 28' (= 74'-11" - 46'-11 ") which
is an adequate depth to satisfy the requirements in DCD Chapter 16 Section 3.9.7.
Also, the elevation of the top of the active fuel during fuel handling is EL 63'-5.32" which is
shown in DCD Chapter 9 Figure 9.1.4-2 (Note 1). The distance between the top of the active
fuel and the low water level setpoint is 11 -5.68" (= 74'-11" - 63'-5.32"). Thus this satisfies
the required minimum water depth above the active fuel during fuel handling of 11'-1", which
is described in DCD Chapter 12 Section 12.3.2.2.4.
As described above, the low water level setpoint of the SFS-LICA-01O0-S and
SFS-LICA-020-S instruments is set considering a water shielding depth necessary to keep
personnel radiation dose ALARA in the fuel handling area and refueling cavity. The DCD will
be updated to describe the adequacy of the setpoint of the SFS-LICA-01O0-S and
SFS-LICA-020-S. Detailed information of the setpoint of the SFS-LICA-010-S and
SFS-LICA-020-S is also provided in Figure 6.7.1-1 of the technical report "US-APWR
Evaluation and Design Enhancement to Incorporate Lessons Learned from TEPCO's
Fukushima Dai-ichi Nuclear Power Station Accident, MUAP-1 3002 Ri'.
Note 1:
The top elevation of the active fuel in DCD Figure 9.1.4-2 will be revised to be EL 63'-5.32"
instead of EL 63'-4.56" because the design change was not incorporated into DCD
Revision 4. Additionally, an editorial correction will be made in the same figure.
Impact on DCD
DCD Revision 4 Tier 2 Subsection 9.1.4.2.1.13 and Figure 9.1.4-2 are revised as shown in
the attached markup.

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 I Topical Report
There is no impact on any Technical / Topical Report.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
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US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184 REVISION 0

SRP SECTION:

09.01.02- NEW AND SPENT FUEL STORAGE

APPLICATION SECTION: 9.1
DATE OF RAI ISSUE:

1010712013

QUESTION NO.: 09.01.02-57
Title 10 of the Code of Federal Regulations (10 CFR), Part 50 "Domestic Licensing of
Production and Utilization Facilities", Part 68 "Criticality accident requirement," paragraph
(b)(6) states "Radiation monitors are provided in storage and associated handling areas
when fuel is present to detect excessive radiation levels and to initiate appropriate safety
actions." Title 10 of the Code of Federal Regulations (10 CFR), Part 50 "Domestic Licensing
of Production and Utilization Facilities" Appendix A "General Design Criteria for Nuclear
Power Plants" (GDC) 63 "Monitoring fuel and waste storage," requires that the fuel storage
system be designed for adequate safety under anticipated operation and accident conditions.
GDC 64 "Monitoring radioactivity releases," requires systems to monitor for excessive
radiation levels in the reactor containment atmosphere and the plant environs for
radioactivity that may be released from normal operations, including anticipated operational
occurrences, and from postulated accidents, and to initiate appropriate safety actions. 10
CFR 52.47(b)(1), which requires that a DC application contain the proposed inspections, test,
analyses, and acceptance criteria (ITAAC) that are necessary and sufficient to provide
reasonable assurance that, if the inspections, tests, and analyses are performed and the
acceptance criteria met, a plant that incorporated the design certification is built and should
operate in accordance with the design certification, the provisions of the Atomic Energy Act,
and the NRC's regulations.
US-APWR DCD Revision 3 section 2.7.6.6 "Process Effluent Radiation Monitoring and
Sampling System (PERMS)," does not describe the ITAAC for checking radiation monitoring
equipment provided to meet the requirements of 10 CFR 50.68(b)(6). The applicant's
response to RAI 895-6172 Revision 3 Question 12.03-12.03-40, dated 25 April 2012,
committed to adding section 2.7.6.14 "containment Racks," and Table 2.7.6.14-1
"Containment Racks Inspections, Test, Analyses, and Acceptance Criteria." However, these
additions do not address the radiation monitoring equipment required by 10 CFR 50.68(b)(6),
GDC 63 and GDC 64, for fuel stored in the containment racks.
Please provide and update the US-APWR DCD sections 2.7 or 2.7.6.6, to describe the
ITAAC for radiation monitoring equipment provided to meet the requirement of 10 CFR
50.68(b)(6), GDC 63 and GDC 64 when fuel is present in the refueling cavity temporary fuel
storage racks, or provide the specific alternative approaches used and the associated
justification.

9.1.2-16

ANSWER:
DCD Tier 2 Subsection 12.3.4.1.2 requires the use of portable area radiation monitors
(ARMs) in areas where temporary activities may create a radiological hazard, such as during
the movement of fuel on the refueling platform. DCD Subsection 12.3.4.1.2 has been
revised to include a description of using a portable and stand-alone ARM to warn occupants
of a deteriorated radiological condition near the refueling cavity when fuel is stored in the
containment racks. The DCD does not require fixed ARMs in areas with positive control
features, such as normally locked doors, or areas where a radiological hazard only exists
during specific work activities. Hence, permanently installed radiation monitoring equipment
is not required in the refueling cavity area near the containment racks.
Consistent with the use of a portable ARM on the refueling platform, a portable ARM will be
used to warn operators of deteriorating conditions in the refueling cavity where the
containment racks are installed. An ITAAC for a portable ARM is not required based upon
the following:

1. US-NRC Regulatory Guide 1.206 Section C.I1.1 ITAAC for Plant Systems, which includes
the Process Effluent Radiation Monitoring and Sampling System (PERMS), explicitly
states that "the applicant should develop ITAAC to verify the performance of the process
and effluent radiological monitoring instrumentation and sampling systems (as
permanently installed systems or in combination with portable skid-mounted equipment) in
controlling and monitoring process and effluent streams in accordance with NRC
regulations." A stand-alone portable ARM for monitoring the containment racks is not
within this category. [underline added by MHI]
2. As stated in the US-NRC Standard Review Plan 14.3, the type of information and the level
of detail in Tier 1 are based on a graded approach commensurate with the safety
significance of the structures, systems and components (SSCs) for the design. The toplevel information selected should include the principal performance characteristics and
safety functions of the SSCs and should be verified appropriately by ITAAC. Portable
ARMs do not fall within this description.

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 Technical/Topical Report.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
11/14/2013
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184

SRP SECTION:

09.01.02 - New and Spent Fuel Storage

APPLICATION SECTION:

1.9, 3.8, 5.1, 9.1, 12.3

DATE OF RAI ISSUE:

10/07/2013

QUESTION NO. : 09.01.02-58
Title 10 of the Code of Federal Regulations (10 CFR), Part 50 "Domestic Licensing of
Production and Utilization Facilities" Appendix A "General Design Criteria for Nuclear Power
Plants" (GDC) 61 "Fuel storage and handling and radioactivity control," requires that the fuel
storage system be designed for adequate safety under anticipated operating and accident
conditions. In RAI 895-6172 Question 12.03-12.04-40 dated 27 January 2012 the staff asked
the applicant to provide additional information about the temporary fuel storage racks located
in the Refueling Cavity. The applicant's response to RAI 895-6172 Revision 3 Question
12.03-12.03-40, dated 25 April 2012, stated that in the event that the refueling cavity lowlevel water alarm became inoperable for any reason that the spent fuel pit water level alarm
would be used to alert operators to take action if a leak occurred while fuel was in the
containment racks. Proposed changes to the US-APWR DCD section 9.1.4.2.1.13 states that
that in the event that the refueling cavity water level alarm RCS-LIA-01 1-N becomes
inoperable, the spent fuel pit water level alarm SFS-LIA-01O0-N and SFS-LIA-020-N will be
utilized. Proposed section 9.1.4.2.2.2 states that the low water level alarm of the refueling
cavity is set at the required water depth for providing radiation shielding described in USAPWR DCD Subsection 12.3.2.2.4, and that the level meter of the SFP acts as alternative
measurement of the refueling cavity level during the transfer of fuel. However, the changes
committed to in the applicant's response to RAI 895-6172 Revision 3 Question 12.03-12.0340, dated 25 April 2012, did not discuss any requirement to ensure that the fuel transfer gate
valve, or the spent fuel pool weir gate remain open, while fuel is in the refueling cavity racks,
no fuel is in the reactor vessel, and no fuel movement is in progress.
Please revise and update the US-APWR DCD to describe plant configuration requirements
for ensuring that alternate level monitoring instruments are able to alert operators to maintain
the required water depth for providing radiation shielding in the refueling cavity, or provide
the specific alternative approaches used and the associated justification.

ANSWER:
The narrow range SFP water level instruments SFS-LICA-010-S and SFS-LICA-020-S act as
a backup measurement of the refueling cavity water level instrument RCS-LIA-01 1-N while
the fuel transfer gate valve and the SFP weir gate between the refueling canal and SFP are
open. The configuration requirements will be added to DCD Section 9.1.4.2.1.13.
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Impact on DCD
DCD Revision 4 Tier 2 Subsection 9.1.4.2.1.13 is revised as shown in the attached markup.

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 Report.
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
1111412013
US-APWR Design Certification
Mitsubishi Heavy Industries
Docket No. 52-021
RAI NO.:

NO. 1055-7184 REVISION 0

SRP SECTION:

09.01.02 - New and Spent Fuel Storage

APPLICATION SECTION: 1.9, 3.8, 5.1, 9.1,12.3
DATE OF RAI ISSUE:

10/07/2013

QUESTION NO.: 09.01.02-74
In MUAP-1 3012-P (RO), Section 4.1 (1), "Straight shallow drop event," (Page 12) the
paragraph states that "In the so-called "straight shallow drop" event, an impactor (i.e., a fuel
assembly plus its rod cluster control assembly) is assumed to drop vertically and hit the top
of the rack."
The applicant is requested to explain whether the weight of the fuel handling tool is included
in the impactor. If not, why? The requested information should be included in the RAI
response.
ANSWER:
The fuel handling tools are not utilized to handle the fuel assembly in the refueling cavity
since the mast tube on the refueling machine can handle the fuel assembly without additional
tools. Therefore the fuel handling tools are not necessary to be considered as impactor for
the mechanical accident analysis of containment racks. Note that 2,450 lbs is conservatively
applied for the mechanical accident analysis of containment racks and that value is greater
than the actual weight of a fuel assembly plus fuel handling tools similar to the mechanical
accident analysis of spent fuel storage racks. In other words, the actual mass of "a fuel
assembly plus its rod cluster control assembly" is much less than 2,450 lbs.

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 Topical/Technical Report
There is no impact on Topical and Technical Reports.
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-

The installation and removal of the in-core instrumentation system (ICIS) is not
done at mid-loop operation but is done when the RCS water level is above the top
of the MCP.

-

The installation and removal of SG nozzle dams is done when the RCS water
level is above the top of the MCP.

-

The de-tensioning and tensioning of RV head stud bolts are performed at an RCS
water level between the flange and the top of the MCP.

-

Operating Procedures described in DCD Section 13.5.2 are developed to reflect
Lessons Learned from Institute of Nuclear Power Operations (INPO) Event
Report Level 3 Number 12-33 (Ref. 5.4-27).

5.4.7.2.3.7

Applicable Codes and Classifications

The suction side of the RHR piping up to the second isolation valve is Equipment Class 1,
and the rest of RHRS is designed as Equipment Class 2. Component codes and
classifications are given in Section 3.2 (Shell side of CS/RHR heat exchanger is
Equipment Class 3)
5.4.7.2.3.8

Manual Actions

The RHRS is designed to be fully operable from the control room and the remote
shutdown panel for normal operations except for restoring power to the suction isolation
valves prior to RHR initiation. Manual operations required by the control room operator
are restoring power to and opening the suction isolation valves, opening RHR flow control
valves and low-pressure letdown line isolation valves and RHR discharge line
containment isolation valves, and starting the RHR pumps. During normal cooldown,
there is adequate time and accessibility to perform these actions. A failure mode and
effects analysis is mentioned in Table 5.4.7-1
5.4.7.2.4

Reliability Test and Inspection

As the RHRS functions are part of the containment spray system (CSS), periodic tests
and inspections of the RHRS subsystems are conducted in conjunction with those
conducted on CSS components to ensure proper functioning of each subsystem
component.
5.4.7.2.5

Instrumentation and Controls

The RHRS contains instrumentation to monitor system performance. Instrumentation for
control and monitoring of the RHRS should meet the requirements of the Institute of
Electrical and Electronic Engineers Standard 279-1971, "Criteria for Protection Systems
for Nuclear Power Generating Stations". System parameters necessary for system
operations are monitored in the MCR include the following:
1. CS/RHR pump discharge flow rate
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5.4-26

Water Sources for Long-Term Recirculation Cooling Following a Loss-OfCoolant Accident, Regulatory Guide 1.82, Rev. 4. March 2012.

5.4-27

Dislodged Steam Generator Nozzle Dams Bolting and Drain Plug During Eddy DCD 09.01.
02"46
Current Inspections, INPO Event Report Level 3 Number 12-33, April 2012.
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9. AUXILIARY SYSTEMS

The structure of the new fuel storage pit supports the weight of the new fuel rack at the
floor level. The new fuel storage rack, as shown in Figure 9.1.2-1, consists of individual
vertical cells interconnected to each other at several elevations. The rack module is not
anchored to the pit floor. The new fuel storage pit is covered by solid lids and an access
platform. For each cell, the lids are normally closed and prevent misloading of a new fuel
assembly in the space between the cells. The access platform provides passage between
racks for inspection of the new fuel. Both the lids and access platform are designed not to
fall or collapse in the event of the SSE.
The new fuel storage pit is provided with a drain system, which is connected to the R/B
sump to prevent the new fuel storage pit from being flooded by an unanticipated release
of water. The design of the drain piping system includes a check valve to prevent
backflow into the new fuel pit storage area through the drain system. The new fuel rack
storage cells are each designed with an opening at the bottom of each of the four sides,
which can drain such unanticipated release of water. These openings are sized the same
as the openings at the bottom of the spent fuel storage rack cells.
Center-to-center spacing of the new fuel rack array is 16.9 inches as shown in Figure
9.1.2-1, which provides a minimum separation between adjacent fuel assemblies. This
design is sufficient to maintain a subcritical array even in the event of the new fuel storage
pit being flooded with unborated water, fire extinguishing aerosols or during any design
basis event. Additionally the design of the rack is such that a fuel assembly cannot be
inserted into a location other than a location designed to receive an assembly, and an
assembly cannot be inserted into a full location. Surfaces that come into contact with the
fuel assemblies are made of annealed austenitic stainless steel, and are smooth (260.f•125AA-•.) in accordance with the requirement of ANSI/ANS-57.2.10245
9.1.2.2.2

DCD_09.01.

Spent Fuel Storage

The SFP, including its integrally attached liner, is designed as seismic category I and is
located within the seismic category I reactor building fuel handling area. The spent fuel pit
and its liner are designed for loads and load combinations addressed in DCD Subsection
3.8.4.3 and Table 3.8.4-3. Applicable loads include but are not limited to dead, live,
hydrostatic, hydrodynamic, seismic, normal operating, accident thermal, and spent fuel
assembly drop loads. The spent fuel pit and its liner are designed to maintain their
structural integrity and remain leak tight under all applicable design loads and load
combinations. The walls of the SFP are an integral part of the seismic category I reactor
building structure. The facility is protected from the effects of natural phenomena such as
earthquakes (Section 3.7), wind, hurricanes, tornados (Section 3.3), floods (Section 3.4),
and external missiles (Section 3.5). The facility is designed to maintain its structural
integrity following a SSE and to perform its intended function following a postulated event
such as a fire. Refer to Subsection 1.2.1.5.4.3 for further discussions of the reactor
building fuel handling area.
The SFP is approximately 47 feet deep, made of reinforced concrete lined with stainless
steel plate. The SFP normal water level is approximately 1 ft -2 in. below the operating
floor with approximately 400,000 gallons of borated water. This water level allows a spent
fuel assembly to be transferred with at least 133 inches of water shielding above the top
of the fuel assembly for personel protection. The SFP is lined with stainless steel. The
liner surface will have a 2B or higher finish, selected to minimize accumulation of
Tier 2
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The spent fuel racks are composed of individual vertical cells, and several tiers of grid
structures which interconnect each cell to rigidly maintain the cell array configuration.
Each rack module is vertically supported by a base plate with 5 legs on the pit floor
without anchoring. Additionally, each rack cell is vertically supported by a base plate on
the pit floor without anchoring. The grid structures are designed such that a fuel assembly
cannot be inserted between the cells.
Moderate density racks containing a neutron absorber material are provided in the SFP.
Center-to-center spacing of the rack array is 11.1 inches to maintain the required degree
of subcriticality as shown in Figure 9.1.2-2.
Materials used in rack construction are compatible with the SFP environment, and
surfaces that come into contact with the fuel assemblies are made of annealed austenitic
in accordance with the requirement of I DCD09.01.
p
stainless steel, and are smooth (260 -n.-125AA)
ANSI/ANS-57.2. Structural materials are corrosion resistant and will not contaminate the 02-45
fuel assemblies or pit environment. MetamicTM is selected the neutron absorber material.
Following program for monitoring the effectiveness of neutron poison by incorporating
basic tests assures that the subcriticality requirements of the stored fuel array are
maintained.
Purpose of Surveillance Program
The purpose of the surveillance program is to characterize certain properties of the
MetamicTM with the objective of providing data necessary to assess the capability of the
MetamicTM panels in the racks to continue to perform their intended function. The
surveillance program is also capable of detecting the onset of any significant degradation
with ample time to take such corrective action as may be necessary.
The MetamicTM surveillance program depends primarily on representative coupon
samples to monitor performance of the absorber material without disrupting the integrity
of the storage system. The principal parameters to be measured are the thickness (to
monitor for swelling) and Boron-1 0 loading (to monitor for the continued presence of
boron in the Metamic TM).
Coupon Surveillance Program
Coupon Description
The coupon measurement program includes coupons suspended on a mounting (called a
tree), placed in a designated cell, and surrounded by spent fuel. Coupons are removed
from the array on a prescribed schedule and certain physical measurements from which
the stability and integrity of the Metamic TM in the fuel storage racks may be inferred.
The coupon surveillance program uses a tree with a total of 10 test coupons. In mounting
the coupons on the tree, the coupons are positioned axially within the central eight feet
(approximate) of the active fuel zone where the gamma flux is expected to be reasonably
uniform.
The coupons will be taken from the same lot as that used for construction of the racks.
Each coupon will be carefully pre-characterized prior to insertion in the pool to provide

Tier 2

9.1-9

Revor.8en4

9. AUXILIARY SYSTEMS

(2)

US-APWR Design Control Document

Neutron attenuationmeasurements are a precise instrumentalmethod of
chemical analysis for Boron-IC content using a nondestructive technique in which
the percentageof thermal neutrons transmitted through the panel is measured
and compared with predeterminedcalibrationdata. Boron-IC is the nuclide of
principalinterest since it is the isotope responsible for neutron absorptionin the
MetamicTM panel.

Changes in excess of either of these two criteria requires investigation and engineering
evaluation, which may include early retrieval and measurement of one or more of the
remaining coupons to provide corroborative evidence that the indicated changes are real.
If the deviation is determined to be real, an engineering evaluation shall be performed to
identify further testing or any corrective action that may be necessary.
The remaining measurement parameters serve a supporting role and should be
examined for early indications of the potential onset of MetamicTM degradation that would
suggest a need for further attention and possibly a change in measurement schedule.
These include 1) visual or photographic evidence of unusual surface pitting, corrosion or
edge deterioration, or 2) unaccountable weight loss in excess of the measurement
accuracy.
Design of the spent fuel storage facility is in accordance with Regulatory Guide 1.13
(Ref. 9.1.7-12).
The SFP is also provided with an array of 12 storage spaces for damaged fuel assembly
containers. These racks do not contain the neutron absorber and the center-to-center
spacing of this array is 24 inches.
No overhead crane, except the light load fuel handling machine, passes over the SFR
The fuel handling machine is designed to withstand seismic category I loads to preclude
its fall or collapse due to an SSE.
9.1.2.2.3

Containment Racks

Two containment racks are installed in the refueling cavity on the north and west walls
(Figure 9.1.2-3) to temporarily store six new or irradiated fuel assemblies. The
containment rack design is identical to the new fuel storage racks. This design is
considered conservative because the center-to-center spacing provides minimum
separation to maintain a subcritical array. Additionally, surfaces that come into contact
with the fuel assemblies are made of annealed austenitic stainless steel, and are smooth
(256•p in- 125AA) in accordance with the requirement of ANSI/ANS-57.2.
9.1.2.2.4

DCD-09.01.
02-45

New Fuel Storage Rack, Spent Fuel Storage Rack and Containment
Rack Design

The fuel storage facilities, including the refueling canal, the cask pit, the cask washdown
pit, the spent fuel pit gates and the fuel inspection pit, are designed to meet the guidelines
of ANS 57.2 (Ref. 9.1.7-7) and ANS 57.3 (Ref. 9.1.7-9). Structural design and stress
analysis of the new fuel storage racks, spent fuel storage racks and containment racks
are evaluated in accordance with the seismic category I requirements of Regulatory
Guide 1.29 (Ref. 9.1.7-35).
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9.1.4.2.1.13

Permanent Cavity Seal

The Permanent Cavity Seal (PCS) has a function to maintain water level in the refueling
cavity during refueling operation by sealing an annular gap between the reactor vessel
flange and the refueling cavity floor.
The seal is made of a stainless steel structure and permanently attached to the vessel
and the floor with bolts and welds. The stress limits of ASME Code Section III, Subsection
ND, are used for design of the PCS. In addition, material selection, fabrication, and
examination of the PCS are in accordance with requirements of ASME Code Section II,
Section IX, and Section V. ASME Code certification is not required.
Should a load, such as a fuel assembly, suspended from the polar crane or refueling
machine, which are designed as single failure proof, be dropped on the seal, damage to
the seal is prevented by a stainless steel guard plate (curing lid) which is installed over
the PCS. Moreover. since the PCS and the guard plate are washed thoroughly with
demineralized water after the draining of the refueling cavity water to remove extraneous
materials such as sludge, these structures do not degrade over time.
Leakage detection systems are utilized for the PCS. Two leakage detection pipes are
installed under the ring-shaped PCS directly opposite each other across the reactor
vessel. Wherever around the seal leakage from the PCS should occur, the leakage water
flows and accumulates into an annular space between a vertical cylindrical plate, which is
attached to support ring, and the PCS, and eventually flows into one or both of the
detection pipes. Once water flows into the leakage detector via the leakage detection
pipe, the leak detection system provides an alarm signal to alert operators in the MCR
and in the vicinity of the fuel handling system that an abnormal water level condition
exists in the refueling cavity.
The refueling cavity water High and Low level is monitored by a refueling cavity water
level indicator and an alarm which are shown as "RCS-LIA-011-N" in Figure 5.1-2 (Sheet
3 of 3). This water level channel is .p...bl. bofe•o tho fuo, a,,. .mbl;is.....
d from or to
the-R available while the refueling cavity is flooded. The low level alarm setpoint is
determined using a water shielding depth necessary to keep personnel radiation dose
ALARA in the fuel handling area and refueling cavity. In the event that the refueling cavity
water level alarm RCS-LIA-011-N becomes inoperable, the spent fuel pit water level
alarm SFS-LICA-01O-S and SFS-LICA-020-S will be utilized while the fuel transfer gate
valve and the gate between the refueling canal and SFP are open. The low water level
alarm setpoint is also determined using a water shielding depth necessary to keep
personnel radiation dose ALARA in the fuel handling area and refueling cavity. The water
shielding depth requirement for the refueling cavity, and the resulting radiation dose limit
in the Fuel Handling Area are described in Subsection 12.3.2.2.4.
Although a rapid cavity drain-down event is unlikely, if such an event should occur, upon
alarm the workers immediately place any fuel in transit in the nearest suitable safe
storage location. Since the seal is visually inspected before filling the cavity, the possibility
of a rapid cavity drain-down event at a flow rate of more than 1 gpm, resulting from a
large crack, which would be detected through visual inspection, is excluded. Therefore,
sufficient time will be available to place any fuel in transit in the nearest suitable safe
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Traveling Route of Heavy Load inside Containment
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" Areas which are normally accessible or occasionally accessible where a
significant increase in exposure rate resulting from operational transients or
maintenance activities may occur
" The containment area where the level of radioactivity needs to be monitored to
detect the presence of fission products during a DBA
" Area monitor detectors are located such that inadvertent shielding by structural
materials is minimized
*

In the selection of area monitors, consideration is given to the range of
temperature, pressure and humidity of the areas where the detectors or
electronics are located

The ARMS provides a continuous, direct indication or recording of radiation levels in the
control room and raises alarms locally and in the control room when radiation levels
exceed the set values.
The fixed area monitors are installed in the following locations to warn occupants of the
area of a deteriorated radiological condition:
a. MCR
b. Inside of the containment
c. Radio Chemical Lab
d. SFP area
e. Nuclear sampling room
f.

Inside of the containment (near the air lock)

g. Inside of the containment (near the ICIS)
h. Waste Management System (WMS) area
i.

TSC

For areas with positive access control features, such as normally locked doors, or areas
where a radiological hazard only exists during specific work activities, a fixed ARM is not
required. Instead, a portable ARM is installed to warn occupants of a deteriorated
radiological condition. Portable ARMs are utilized in the following locations:
j.

Refueling platform and refueling cavity area near the containment racks

IDCDO09.01.
02-47

k. Residual heat removal pump and heat exchanger areas
I. Hot machine shop
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