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Question No. 11.03-13 

1. The GWMS continuously releases to the ventilation system and to the environment through 
the charcoal filter banks.  Valve number 008, in Figure 11.3-1, is the main gaseous effluent 
automatic termination valve that is connected to a gaseous radiation monitor that includes a 
high alarm set point reading to automatically close isolation Valve number 008 when it 
exceeds the radiation monitor high alarm setting.  Therefore, if the gaseous radiation 
monitor reading exceeds the calculated set point of the gaseous radiation monitor, the 
GWMS continuous gaseous effluent release would be terminated due to Valve number 008 
closing.  Explain the consequences from a radiation protection perspective if the isolation 
valve did not close.  Would the discharge limits of 10 CFR Part 20, Appendix B and 10 CFR 
50, Appendix I be exceeded?  How would the gaseous effluent discharge be terminated?  Is 
there another isolation valve that could be operated remotely or locally to isolate the 
system?  Please clarify and describe the capabilities of the system to be isolated in the 
DCD. 

2. Valve number 008 also should automatically close on a low flow signal from the ventilation 
flow meter.  Again, what if the valve did not close automatically when the flow meter 
indicated a reading below the flow meter low flow signal alarm set point?  How would the 
gaseous discharge, if any, be terminated?  Please clarify and describe in the DCD. 

3. The function of the PERMSS is to generate alarm indications and, in some cases, control 
functions to limit the release or divert the release of the radioactivity.  In Figure 11.3-1, there 
is a full flow bypass line around the discharge Valve number 008 with a manual, normally 
closed, manual valve number V-1015.  Because this is a manual valve, if that valve is open, 
the discharge flow cannot be isolated.  When is this valve opened?  When, during normal or 
abnormal operations, should that valve V-1015 be open?  Please clarify and describe in the 
DCD. 

Please provide details to address these 3 items and provide a mark-up for the proposed DCD 
changes. 
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Response – (Rev. 1) 

1. Since the GRS (Gaseous Radwaste System) is based on continuous operation, the 
isolation is not normally used.  Gaseous effluents from the GRS is mixed with the GRS 
cubicle ventilation flow and then filtered by normal exhaust ACU to the environment.  In the 
event of high radiation with the valve 008 not closed tight, another isolation valve in the 
GRS package can be closed remotely at the radwaste control room when the isolation 
valve 008 fails to close.  The vendor for GRS package is required to provide the isolation 
valve in the effluent discharge line.  It is noted that the normal GRS cubicle exhaust is 
routed to the CPB ventilation system and is treated by the normal ventilation ACU; or 
diverted to the emergency exhaust ACU in the condition of high radiation.  Radiation 
monitor located at GRS and HVAC system continue to detect the flow that contains 
radionuclides.  In addition, the two manual valves (valves 1013 and 1014) located at both 
sides of the valve 008 also can be closed for limiting the release of discharge flow.  
Therefore, it is considered that the gaseous effluent to environment is monitored and 
controlled at all times during the system operation at various points. 

DCD section 11.3.1.4 will be revised to provide the information above. 

2. Valve 008 is also closed automatically on a low flow signal from the ventilation flow meter.  
As described in the response for item 1, remotely controlled isolation valves in the GRS 
package and the two valves located at both sides of the valve 008 can be closed to 
terminate the gaseous discharge when the valve 008 does not close tight. 

3. As described in the response for item 1, the normal GRS cubicle exhaust is routed to the 
CPB ventilation system and is treated by the normal ventilation ACU; or diverted to the 
emergency exhaust ACU in the condition of high radiation.  The PERMSS has the function 
of generating alarm and indication to divert the release of radioactivity to environment 
including isolation of discharge flow from GRS. 

The full flow bypass line around the discharge valve 008 is provided to maintain the 
continuous GRS process flow. When the main discharge line is isolated due to fail position 
or maintenance of valve 008, valve 1015 is opened for vent flow until the valve 008 is fixed. 

DCD section 11.3.1.4 will be revised to provide the information above. 

 

Impact on DCD  

DCD Tier 2, Section 11.3.1.4 will be revised as indicated in the attached markup. The attached 
markup provided through the original response to this RAI has been revised as a result of a 
conference call in July 2017. 

Impact on PRA 

There is no impact on the PRA. 
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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. 

 



APR1400 DCD TIER 2 

11.3-9 

volume.  The treated gases are then routed to mix with the compound building ventilation 
flow before it is discharged to the environment.  A sampling connection and a radiation 
monitor are provided with the GRS effluent gas for confirmation that the effluent release 
concentrations are below the prescribed limits.  Another radiation monitor is provided on 
the ventilation flow before it is released.  This feature conforms with 10 CFR 50, 
Appendix A, GDC 3 (Reference 12) and the guidance in NRC RG 1.189 (Reference 22). 

The design parameters for the GRS are listed in Tables 11.3-3 and 11.3-4.  The GRS has 
the capability to process gases associated with the design basis source term and the design 
basis flow rate. 

The GRS is designed with the industry proven technology of charcoal adsorption so that 
releases of radioactive gases are below the concentration limits in 10 CFR 20, Appendix B 
(Reference 4).  The GRS design allows the Technical Specifications for the release of 
gaseous effluents to be met and keeps offsite doses to the public within the specified limits. 

The GRS uses equipment that is commonly used in the nuclear power industry, whose 
performance is proven and documented.  The equipment is sized to process waste gases 
using design basis source term and design conditions that bound normal operation including 
AOOs.  The equipment is also housed in the compound building with sufficient shielding.  
Charcoal guard beds reduce the concentration of radioactive iodine in the effluent stream.  
Noble gases are delayed in the charcoal beds to facilitate decay prior to release. 

GRS equipment is designed, located, and shielded to conform with the guidance of NRC 
RG 8.8 (Reference 11), thus maintaining occupational doses ALARA. 

The GRS includes radiation monitoring to continuously measure the radioactivity in the 
effluent stream prior to release into the environment to conform with the requirements of 
GDC 60 (Reference 13) and 64 (Reference 15).  Additional and redundant radiation 
monitors are provided in the building ventilation system to verify the radiation level.  
Upon detection of radiation levels above the setpoint, the monitor activates an alarm and 
sends signals to close the GRS discharge valves.  Hence, the GRS design precludes the 
unmonitored and uncontrolled releases of radioactivity to the environment to meet the 
requirements of IE Bulletin 80-10 (Reference 19).  

The GRS is designed with at least two isolation valves between the clean and contaminated 
systems to minimize the potential for contamination of clean systems.  This feature meets 
the requirements of 10 CFR 20.1406 (Reference 23) and RG 4.21 (Reference 18). 

Insert “A” (next page) 

RAI 538-8720 - Question 11.03-13



Attachment (2/2)

RAI 538-8720 - Question 11.03-13_Rev.1
RAI 538-8720 - Question 11.03-13

The GRS package includes another isolation valve in the effluent discharge line. This 
isolation valve can be closed remotely at the radwaste control room when the GRS 
discharge valve fails to close.  The two manual valves located at both sides of the GRS 
discharge valve also can be closed for limiting the release of discharge flow if the GRS 
discharge valve does not close tight.  
  
The full flow bypass line around the GRS discharge valve is provided to maintain the 
continuous GRS process flow.  When the main discharge line is isolated due to fail position 
or maintenance of the GRS discharge valve, the valve located at the bypass line is opened 
for vent flow until the GRS discharge valve is fixed.

The vendor for GRS package is required to provide 
the isolation valve in the effluent discharge line. 

A


