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SRP Section:  05.02.05 – Reactor Coolant Pressure Boundary Leakage Detection 

Application Section:  5.2.5.4 

Date of RAI Issue:  08/16/2017 

 
 
Question No. 05.02.05-4 
 
Title 10 of the Code of Federal Regulations (10 CFR), Section 52.47(a)(8) requires an 
applicant for a design certification to provide a final safety analysis report (FSAR) that must 
include the information necessary to demonstrate compliance with any technically relevant 
portions of the Three Mile Island requirements set forth in 10 CFR 50.34(f), except 
paragraphs (f)(1)(xii), (f)(2)(ix), and (f)(3)(v). Specifically, Three Mile Island requirements in 10 
CFR 50.34(f)(2)(xxvi) require an applicant to “provide for leakage control and detection in the 
design of systems outside containment that contain (or might contain) accident source term 
radioactive materials following an accident.” NUREG-0800 “Standard Review Plan for the 
Review of Safety Analysis Reports for Nuclear Power Plants: LWR Edition,” Section 5.2.5, 
“Reactor Coolant Pressure Boundary Leakage Detection,” Revision 2; and NUREG-0711, 
"Human Factors Engineering Program Review Model,” Revision 3; identify criteria the staff 
uses to evaluate whether an applicant meets this requirement. 
 
APR1400-E-I-NR-14007-P, “HSI Design Implementation Plan” (HD IP), Revision1, explains 
how the HSI design will include the inter-system leakage instrumentation identified in DCD 
Tier 2, Section 5.2.5.4, “Intersystem Leakage.” However, DCD Tier 2, Section 5.2.5.4, does 
not address inter-system leakage monitoring for the secondary side of the letdown heat 
exchangers in the Chemical and Volume Control System (CVCS), which is listed in Item 8 in 
Table I of NUREG-0800, Section 5.2.5. DCD Tier 2, Section 5.2.5.1.1.1, “Inventory Methods,” 
indicates the CVCS is connected to the reactor coolant system (RCS), and therefore, it is 
possible that there could be leakage between the RCS and CVCS. 
 
Revise DCD Tier 2, Section 5.2.5.4 to identify (1) the CVCS as a potential intersystem 
leakage path and (2) the instrumentation provided to monitor intersystem leakage between 
the RCS and the CVCS. 
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Response 
 
The potential intersystem leakage paths and the instrumentation provided to monitor the 
leakage between the RCS and the CVCS are as follows: 
 

 Letdown line: pressure instruments installed in the low pressure letdown line 
 Charging line and RCP seal injection line: pressure instruments installed in the 

charging pump suction line 
 RCP controlled bleedoff line: pressure instruments installed in the charging pump 

suction line, pressure and level change of the volume control tank (VCT), and reactor 
drain tank (RDT) 

 Lines to RDT: pressure and level change of the RDT 
 
In addition, the CVCS is connected to the SCS through the shutdown cooling purification line. 
During normal operation, the shutdown cooling purification line is isolated by the isolation 
valves and check valves. Leakage from the CVCS to the SCS would be detected by relief 
valve discharges. The relief valve discharges will change the pressure or level of the 
equipment drain tank (EDT) or RDT.  
 
As presented in the Attachment, DCD Tier 2, Section 5.2.5.4 will be revised to include this 
information. 

 
 
Impact on DCD  
  
DCD Tier 2 Section 5.2.5.4 will be revised as presented in the Attachment.  
  
Impact on PRA 
 
There is no impact on the PRA. 
 
Impact on Technical/Topical/Environmental Reports 
 
There is no impact on the Technical Specifications. 
 
Impact on Technical Specifications 
 
There is no impact on any Technical, Topical, or Environment Report. 



APR1400 DCD TIER 2 

would be quantified, after the indication of radioactivity in the N-16 radiation monitors and 
the condenser vacuum vent effluent radiation monitor, by performing an RCS inventory 
balance.  If the amount of leakage is small, chemical and radioisotope analyses of both the 
primary and secondary sides may be necessary to determine the leakage rate.  Appendix 
11B describes the methods that are used to detect primary-to-secondary leakage. 

5.2.5.4.3 Shutdown Cooling System 

The SCS is a closed system.  Leakage from the RCS to SCS under normal operation, when 
the system is isolated from the RCS, would be detected by relief valve discharges. 

5.2.5.4.4 Component Cooling Water System 

The CCWS cools the reactor coolant pumps (RCPs), the SCS heat exchanger, the letdown 
heat exchanger, and the containment spray pump and SCS pump miniflow heat exchangers.  
Leakage from the RCS to the CCWS is detected by the CCW radiation monitors and/or the 
CCW surge tank level.  The change in surge tank level is utilized to quantify any leakage. 

5.2.5.5 Sensitivity and Response Time 

For unidentified leakage, the leakage detecting system is designed to detect a minimum of 
1.89 L/min (0.5 gpm) in 1 hour.  The sensitivity and response times meet Regulatory 
Positions 2.1 and 2.2 of NRC RG 1.45.   

5.2.5.6 Operability Testing and Calibration 

Leakage monitoring systems have provisions to permit calibration and testing during plant 
operation, as appropriate.  Periodic testing of leakage detection systems is conducted to 
verify the operability and sensitivity of detection equipment.  These tests include 
installation calibrations and alignments, periodic channel calibrations, functional tests, and 
channel checks. 

Periodic inspection of the floor drainage system to the containment sump is conducted to 
check for blockage and provide reasonable assurance of unobstructed pathways. 

The containment humidity monitoring is also tested periodically to provide reasonable 
assurance of proper operation and verify sensitivity. 

5.2-48 
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5.2.5.4.5                Chemical and Volume Control System 
. 
The chemical and volume control system (CVCS) is connected to the RCS through the letdown line, charging 
line, RCP seal injection line, RCP controlled bleedoff line, and the line to RDT.  The letdown line, charging 
line, RCP seal injection line, and RCP controlled bleedoff line are directly connected to the RCS.  The design 
pressure of the line directly connected to the RCS is not less than the RCS design pressure.  Leakage from the 
RCS to the CVCS, when the system is isolated from the RCS, can be detected by the pressure instruments 
installed in low pressure letdown line and charging pump suction line.  The pressure instruments provide the 
indication and the high pressure alarm in the main control room.  Leakage from the RCS to the RDT can be 
detected by the pressure and level change of the RDT.  In addition, when the RCP controlled bleedoff line is 
isolated, leakage can also be detected by the pressure and level change of the VCT and RDT.   
. 
The CVCS is connected to the SCS through the shutdown cooling purification line.  During normal operation, 
the shutdown cooling purification line is isolated by the isolation valves and check valves. Leakage from the 
CVCS to the SCS would be detected by relief valve discharges.  The relief valve discharges will change the 
pressure or level of the equipment drain tank (EDT) or RDT.


