
Washington State University 
Nuclear Radiation Center PO Box 641300 

Pullman, WA 99164-1300 

509-335-8641 
FAX 509-335-4433 

Friday, February 28, 2003 
Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

Ref: Docket 50-27 

Dear Sir: 

This letter is a response to a U.S. Nuclear Regulatory Commission request for additional 
information dated January 9, 2003.  

The first item asked the following: 

1. According to your request to change the Technical Specifications (Amendment No. 18) the new 
criterion to replace the "absolute filter" will be based purely in the performance of the filter. The 
pressure drop caused by the "absolute filter" will be the only indicator to ensure that the filter 
performance is acceptable. Figures 9-1 and 9-2 of the Safety Analysis Report are inconsistent on 
where the Pressure Elements (PE) are installed with respect to the "absolute filter." Please provide 
a detailed diagram of the installation of the two pressure elements used to calculate the pressure 
drop caused by the "absolute filter." This diagram should illustrate the section of the HVAC 
system that is used in the "dilute mode." The following detailed information should be included 
with this illustration: 

(a) duct dimensions where the "absolute filter", the first pressure element, and second pressure 
element are installed, and 

(b) the distances between the two pressure elements and the "absolute filter." 

Response to first item: 

Attached is a more detailed diagram entitled, "Pressure Sensor Positions Relative to the 'Absolute 
Filter"'. On this diagram one can see the position of the pressure sensor on the pool side of the 
absolute filter. In the dilute mode, 300 CFM is being drawn from the pool room. It then passes the 
first pressure sensor located 37 ½/2" upstream of the absolute filter. The filter consists of two side by 
side box shaped objects of dimension 23 1/2" x 23 ½" x 11 ½/" oriented as shown. The second 
pressure sensor in the diagram is located 29 '/2" downstream of the absolute filter in the duct 
leading to the main ventilation system exhaust. In the dilute mode, 300 CFM of pool room air is 
passed through the HEPA filter and then mixed with 1700 CFM of "outside air" to produce a 
"dilution" factor of 6.67 when the filter is new. If the HEPA filter becomes slightly obstructed 
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through use, the dilution factor would become larger and therefore the radioactive air release rate 
would become more conservative. After dilution, the mixed air passes through damper D-6 and 
enters fan F-3 which draws the air into the main ventilation duct where the "Exhaust Gas Monitor" 
measures the Argon-41 release. The total distance between the two pressure sensors is 78.5".  

The second item asked the following: 

2. Please provide information on how you are planning to calculate the flow across the absolute 
filter to ensure that the filter is performing between the limits of pressure drop and volumetric flow 
specified by the TSs. Please provide an original-copy of the performance chart of the "absolute 
filter" provided by the manufacturer.  

Response to the second item: 

It was not our intension to re-calculate the flow across the absolute filter. Measurements of flow 
rates were made when the system was installed to validate the design. We could arrange to have 
the flow rates verified again but only if the US NRC considers it to be essential. We do not 
consider it relevant because if the "absolute filter" became more obstructed with use, the flow 
through it would be slightly reduced. A flow reduction through this filter would increase the 
dilution factor, making its performance more conservative than the less obstructed "new" filter.  

Please find attached a FAX sent to us by the manufacturer of the "absolute filter" designated YY-F.  
It is the third row from the top in the CFM Capacities and Dimensions table.  

The third item asked the following: 

3. According to the SAR and the TSs, the HVAC system will change to emergency-mode if there 
is a reactor scram. Does the air monitoring system have the capacity to shut down the reactor and 
change to emergency-mode in case of an excessive airborne radioactive release? Please provide 
set-points of the air monitoring system used by the HVAC control system to change from dilute
mode to emergency-mode.  

Response to the third item: 

There are three important monitors relevant to the radioactivity in the pool room; namely a 
Continuous Air Monitor (CAM) close to the pool water just above the reactor, a GM detector on 
the reactor bridge, and an Exhaust Gas Monitor (EGM). The first two detectors are the most 
important while the third provides an additional element of safety.  

When the CAM reaches 3.13 x 103 counts/minute a warning alarm sounds. Usually this happens if 
the diffusion pump is inadvertently off. The operator would then switch the diffusion pump back 
on and continue operations. When the CAM reaches 3.13 x 104 counts/minute the HVAC 
automatically switches to the "dilute mode" and the operator, in response, is required to 
"shutdown" the reactor by switching a reactor control to "rundown". The rundown following a 
high CAM alarm is intended to avoid "shock" to any leaking fuel element, should that be the cause 
for the alarm.



If the GM detector mounted on the bridge of the reactor reaches 200 mrem/hour it automatically 
initiates a reactor SCRAM which causes the HVAC system to switch to the "isolate" mode.  

If the EGM reaches a count rate of 96.8 counts/minute (which is less than the DAC) an alarm 
sounds at the console and the operator is required to switch the 1HVAC system into "isolate" mode 
and to investigate the cause of the alarm.  

The fourth item asked the following: 

4. Please provide more information regarding the second change you are proposing in the 
requested amendment of the TSs, and explain why these two items are redundant. Include 
information on the control and instrumentation system activated by the access gate mentioned in 
the items 10.c and 10.d of Section 3.15 of the TSs.  

Response to the fourth item: 

Please note the circuit diagrams enclosed (entitled "BNCT/RX bridge movement panel" and "Beam 
Room Scram Chain") which should help to understand how the system operates.  

10.c states that upon opening the BNC room's access gate the reactor scrams and the bridge moves 
to the retracted position.  

This action was accomplished by placing a spring loaded micro-switch on the inside door frame of 
the access gate (which is actually a solid door). The micro-switch is Normally Closed (NC) when 
the switch is compress by a plate attached to the access gate (see switch 28SW6-A on the drawing 
"Beam Room Scram Chain"). The switch is NC when the gate is closed by this plate attached to 
the gate. If the access gate is opened a few millimeters, the micro-switch 28SW6-A changes to the 
"Open" state. This switch is part of the Beam Room scram chain. If any element in this scram 
chain opens, the reactor automatically scrams and the bridge automatically retracts. This micro
switch is actually the switch referred to in 10.d that describes it as "the bridge retraction switch on 
the access gate".  

That means that "opening the access gate" in 10.c and "opening the bridge retraction switch" in 
10.d are one and the same action; hence the redundancy.  

If you have any questions, please contact Dr. Gerald Tripard, Facility Director (509) 335-0172 

Sincerely, 

Gerald E. Tripard 
Director



Enclosures: Figure: Pressure Sensor Postions Relative to the "Absolute Filter" 
Figure 9-1 Pool Room Ventilation System 
Fax of manufacturer's transmittal sheet and table for relevant filters 
Figures: "BNCT/RX bridge movement panel" and "Beam Room Scram Chain" 

cc: US NRC Headquarters Office



Figure: Pressure Sensor Positions 
Relative to the "Absolute Filter" 
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The BNCT Scram Chain consists of 7 
switches in the beam room area.  
There are 4 switches associated with 
each of 4 access keys. There are 2 
Scram buttons, one inside and one 
outside of the treatment room.  
The Access Door has the 7th switch.  

28K9 is the BNCT Scram Relay. If any 
of the switches in this chain open or 
the power to this relay fails, this relay 
de-energizes and opens a contact in 
the Reactor's Main Scram Chain.  
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REVISIONS NUCLEAR RADIATION CENTER 
WASHINGTON STATE UNIVERSITY 

PULLMAN, WASHINGTON 
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