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REVISED RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION

APR1400 Design Certification 

Korea Electric Power Corporation / Korea Hydro & Nuclear Power Co., LTD 
Docket No. 52-046 

RAI No.:  116-8054 

SRP Section: 14.03.08 – Radiation Protection Inspections, Tests, Analyses, and 
Acceptance Criteria 

Application Section:  Tier 1, Various Sections 

Date of RAI Issue:  07/27/2015 

Question No. 14.03.08-7 

10 CFR 20.1406(b) requires that applicants for standard design certifications, standard design 
approvals, and manufacturing licenses under part 52 of this chapter, whose applications are 
submitted after August 20, 1997, shall describe in the application how facility design will 
minimize, to the extent practicable, contamination of the facility and the environment, facilitate 
eventual decommissioning, and minimize, to the extent practicable, the generation of 
radioactive waste.  

SRP Section 14.3 indicates that the purpose of inspections, tests, analysis, and acceptance 
criteria (ITAAC), is to verify that a facility referencing the design certification is built and operates 
in accordance with the design certification and applicable regulations. 

In addition, SRP Section 14.3.8 indicates that the reviewer should ensure that Tier 1 identifies 
and describes, commensurate with their safety significance, those SSCs that provide radiation 
shielding, confinement or containment of radioactivity, ventilation of airborne contamination, or 
radiation (or radioactivity concentration) monitoring for normal operations and during accidents. 

In reviewing Tier 1 ITAAC, staff could not find any ITAAC for design features to minimize 
contamination. In accordance with 10 CFR 20.1406(b), please provide ITAAC for significant 
design features to address leaks from high specific activity fluids (such as Reactor 

Coolant System water, Spent Fuel Pool coolant or concentrated liquid waste) or from high 
volume, low specific activity fluids (such as diluted liquid radioactive waste). 

Response – (Rev.1) 

The following ITAAC, summarized in Table 1 below, will be added to the corresponding DCD 
Tier 1 subsections and ITAAC Tables to ensure significant design features are built to minimize 
contamination. 
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Reactor Coolant System 

DCD Tier 2 Subsection 5.2.5 describes reactor coolant pressure boundary leakage detection 
methods for unidentified and identified leakages. DCD Tier 1 Subsection 2.4.7 summarizes the 
leakage detection systems used for the RCS.  ITAAC for some of the significant leak detection 
features are presented in Table 2.4.7-1 and include the containment sump level monitor, 
containment airborne particulate radioactivity monitor, and containment atmosphere humidity 
monitor.  

In addition, steam generator blowdown radiation monitors are discussed in DCD Tier 2 
Subsection 11.5.2.3, sub-item c, and are included in DCD Tier 1 Subsection 2.7.6.4, Table 
2.7.6.4-1. It has been determined that the ITAAC to test the N-16 monitors will not be added as 
originally proposed since it is expected to be repetitive to other more general ITAAC in Table 
2.7.6.4-3 which are being revised as the result of various Chapter 11 RAIs. 

Chemical and Volume Control System (CVCS) 

CVCS is designed to comply with 10 CFR 20.1406 as discussed in DCD Tier 2 Subsection 
9.3.4.2.10. The holdup tank, boric acid storage tank (BAST), and reactor makeup water tank 
(RMWT) are located outside in a tank house which is designed with a sloped floor coated with 
epoxy to facilitate draining and cleaning. The tank house is equipped with a sump that contains 
level switches to detect leakage and overflow. This leak detection design feature is considered 
significant and additional ITAAC will be added to DCD Tier 1 Subsection 2.7.2.5 Table 2.7.2.5-4 
as presented in Table 3 below. 

Spent Fuel Pool Liner (SFP) Leak Detection  

The spent fuel pool is designed to be equipped with a leakage detection feature for the liner 
seam welds, which is discussed in DCD Tier 2 Subsection 9.1.3.2.3 and DCD Tier 1 Subsection 
2.7.4.3. An ITAAC will be added to Table 2.7.4.3-4 for the SFP liner leak detection system as 
presented in Table 4 below. 

Liquid Waste Management System (LWMS) 

The LWMS is designed in accordance with NRC RG 4.21 and is discussed in DCD Tier 2 
Section 11.2. Waste collection tanks are located in cubicles designed with early leak detection 
features to minimize spread of contamination and discharge as discussed in Subsection 
11.2.2.4. Radioactive effluent releases are monitored by redundant radiation monitors on the 
single discharge line. ITAAC for the dual radiation monitors is included in DCD Tier 1 subsection 
2.7.6.1 Table 2.7.6.1-2, sub-item 6. Three additional ITAAC will be added for the leak detection 
design of the floor drain tanks, equipment drain tanks, and monitor tanks as presented in Table 
5 below. 
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Table 1 Summary List of Additional ITAAC 

System Significant Leak Detection Feature 
DCD Tier 1 
Subsection 

DCD Tier 1 
Table 

Reactor Coolant 
System 

Steam generator blowdown radiation monitor 2.7.6.4 Table 2.7.6.4-3 
Main Steam line N-16 radiation monitor 2.7.6.4 Table 2.7.6.4-3 

Chemical and Volume 
Control System 

Tank house sump for holdup tank, BAST, and 
RMWT leak detection system 

2.7.2.5 Table 2.7.2.5-4 

SFPCCS Spent fuel pool liner leak detection system 2.7.4.3 Table 2.7.4.3-4 
Liquid Waste 
Management 
System 

Floor drain tank leak detection system 2.7.6 Table 2.7.6.1-2 
Equipment drain tank leak detection system 2.7.6 Table 2.7.6.1-2 
Monitor tank leak detection system 2.7.6 Table 2.7.6.1-2 

Table 2 Description of Additional RCS ITAAC for DCD Tier 1 Table 2.7.6.4-3 

Design Commitment Inspections, Tests, Analyses Acceptance Criteria 
8. The steam generator

blowdown radiation monitor
provides an alarm in the MCR
of high radioactive
contamination and isolation
signal to blowdown valve

8.  A signal test is conducted to
verify the radiation monitor 
setpoint and alarm and 
isolation functions in the 
MCR. 

8. Upon detection of high
radiation levels above the
predetermined setpoint, the
steam generator blowdown
monitor provides an alarm in
the MCR and closes the
blowdown valve, isolating the
blowdown system.

Table 3 Description of Additional CVCS ITAAC for DCD Tier 1 Table 2.7.2.5-4 

Design Commitment Inspections, Tests, Analyses Acceptance Criteria 
9. Leak detection design for the

tank house sump for holdup
tank, BAST and RMWT
provides an alarm in MCR of
liquid detection

9. Inspection of the as-built leak
detection system and signal
test is conducted to verify the
alarm in the MCR.

9. The as built leak detection
instrumentation is installed as
designed; and the alarm is
verified in the MCR.

Table 4 Description of Additional SFP ITAAC for DCD Tier 1 Table 2.7.4.3-4 

Design Commitment Inspections, Tests, Analyses Acceptance Criteria 
13. Spent fuel pool liner leak

detection design provides
visual indication of liner leak

13. Inspection of integrity of glass
gauge to assure clarity and
upstream valve position to
facilitate liquid collection for
leak detection.

13. A report concludes that the
as-built leak detection is
installed as designed; and
leak detection glass gauge
and valves are verified for
clarity and open position to
facilitate leakage inspection.
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Table 5 Description of Additional LWMS ITAAC for DCD Tier 1 Table 2.7.6.1-2 

Design Commitment Inspections, Tests, Analyses Acceptance Criteria 
7. Leak detection design for floor

drain tanks provides an alarm
in MCR and RCR of liquid
detection

7. Inspection of the as-built leak
detection system, and signal
test will be conducted to verify
the alarm in the MCR and
radwaste control room

7. The as built leak detection
instrumentation is installed as
designed; and the alarm is
verified in the MCR and
radwaste control room

8. Leak detection design for
equipment waste tanks
provides an alarm in MCR
and RCR of liquid detection

8. Inspection of as-built leak
detection system, and signal
test will be conducted to verify
alarm in MCR and radwaste
control room

8. The as built leak detection
instrumentation is installed as
designed; and the alarm is
verified in the MCR and
radwaste control room

9. Leak detection design for
monitor tanks provides an
alarm in MCR and RCR of
liquid detection

9. Inspection of as-built leak
detection system, and signal
test will be conducted to verify
alarm in radwaste control
room

9. The as built leak detection
instrumentation is installed as
designed; and the alarm is
verified in the MCR and
radwaste control room

Impact on DCD  

DCD Tier 1, Table 2.7.2.5-4, 2.7.4.3-4, 2.7.6.1-2, 2.7.6.4-3 and the corresponding subsections 
will be revised,as indicated in the attachment associated with this response. 

Impact on PRA 

There is no impact on the PRA. 

Impact on Technical Specifications 

There is no impact on the Technical Specifications. 

Impact on Technical/Topical/Environmental Reports  

There is no impact on any Technical, Topical or Environmental Report. 
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 CVCS yard tanks
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9. Leak detection design for the tank house sump for holdup tank,
BAST, and RMWT provides an alarm in MCR of liquid detection.
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Add "A" after this table
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9. Leak detection design for the
tank house sump for holdup 
tank, BAST, and RMWT 
provides an alarm in MCR of 
liquid detection

9. Inspection of the as-built leak
detection system and signal test
is conducted to verify the alarm
in the MCR.

9. A report concludes that the
as-built leak detection is 
installed as designed; and 
concludes that the alarm is 
consistent with the setpoint.

A

RAI 116-8054 - Question 14.03.08-7_Rev.1

RAI 116-8054 - Question 14.03.08-7
RAI 116-8054 - Question 14.03.08-7, Rev.1

The as built leak detection
instrumentation is installed as
designed; and the alarm is verified 
in the MCR 
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Level 
Indicator 

Level 
Switch 

LI LS
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13. Spent fuel pool liner leak detection design provides visual indication
of liner leak.
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13. Spent fuel pool liner leak
detection design provides
visual indication of liner leak

13. Inspection of integrity of glass
gauge to assure clarity and
upstream valve position to
facilitate liquid collection for
leak detection.

13. A report concludes that the
as-built leak detection is 
installed as designed; and leak 
detection glass gauge and 
valves are verified for clarity 
and open position to facilitate 
leakage inspection.

  B
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7. Leak detection design for floor drain tank provides an alarm in MCR and RCR of liquid detection.
8. Leak detection design for equipment waste tank provides an alarm in MCR and RCR of liquid detection.
9. Leak detection design for monitor tank provides an alarm in MCR and RCR of liquid detection.
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RAI 116-8054 - Question 14.03.08-7
RAI 116-8054 - Question 14.03.08-7, Rev.1
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7. Leak detection design for floor
drain tank provides an alarm in 
MCR and RCR of liquid 
detection

7. Inspection of the as-built leak
detection system, and signal
test will be conducted to verify
the alarm in the MCR and
radwaste control room

7. A report concludes that the as-
built leak detection is installed 
as designed and concludes that 
the alarm is consistent with the 
leak detection setpoint.

8. Leak detection design for
equipment waste tank provides 
an alarm in MCR and RCR of 
liquid detection

8. Inspection of as-built leak
detection system, and signal
test will be conducted to verify
alarm in MCR and radwaste
control room

8. A report concludes that the as-
built leak detection are installed 
as designed and verify alarm by 
signal tests that are consistent 
with the leak detection setpoint.

9. Leak detection design for
monitor tank provides an alarm 
in MCR and RCR of liquid 
detection

9. Inspection of as-built leak
detection system, and signal
test will be conducted to verify
alarm in radwaste control room

9. A report concludes that the as-
built leak detection are installed 
as designed and verify alarm by 
signal tests that are consistent 
with the leak detection setpoint.

 C

RAI 116-8054 - Question 14.03.08-7_Rev.1

RAI 116-8054 - Question 14.03.08-7
RAI 116-8054 - Question 14.03.08-7, Rev.1

The as built leak detection
instrumentation is installed as 
designed; and the alarm is 
verified in the MCR and 
radwaste control room 

tanks 
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8. The steam generator blowdown radiation monitor provides an alarm in
the MCR of high radioactive contamination and isolation signal to
blowdown valve.

9. Main steam line N-16 radiation monitor provides an alarm in MCR of
      high radioactive contamination.
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8. The steam generator
blowdown radiation monitor
provides an alarm in the MCR 
of high radioactive
contamination and isolation 
signal to blowdown valve

8. A signal test is conducted to
verify the radiation monitor
setpoint and alarm and isolation
functions in the MCR.

8. A report concludes that the as-
built radiation detection is 
functional as designed; and 
verifies radiation detection 
alarm by signal tests to be 
consistent with the setpoint.

9. Main Steam line N-16
radiation monitor provides an 
alarm in MCR of high 
radioactive contamination 

9. A signal test is conducted to
verify the radiation monitor 
setpoint and alarm function in 
the MCR.

9. A report concludes that the as-
built radiation detection is 
functional as designed; and 
concludes that the radiation 
detection alarm to be consistent 
with the setpoint.

 D

RAI 116-8054 - Question 14.03.08-7_Rev.1

RAI 116-8054 - Question 14.03.08-7
RAI 116-8054 - Question 14.03.08-7, Rev.1

Upon detection of high
radiation levels above the
predetermined setpoint, the
steam generator blowdown 
monitor provides an alarm in
the MCR and closes the
blowdown valve, isolating the
blowdown system. 

Delete Delete 

Delete 




