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GNF – Fuel Manufacturing  
• Global Nuclear Fuel – Americas, LLC (GNF-A) is a 

Fuel Fabrication Facility which fabricates pellets 
enriched to less than or equal to 5 weight percent U-
235 

• Location: Wilmington, NC 
• USNRC License: SNM-1097  
• Docket No. 70-1113 
• 10CFR70 – Domestic Licensing of Special Nuc 

Material 
• Integrated Safety Analysis (ISA) identifies process 

hazards associated with Fuel Manufacturing 
• Items Relied On for Safety (IROFS) are identified for 

each accident sequence that could fail to meet the 
requirements of 10CFR 70.61 
 
 



FMO Sinter Test Grinder 
HVAC Exhaust Modification 
Develop a modification of the system and establish 
the design bases for the new exhaust system design.   
 
Additionally, the hood design needs minor changes 
to ensure proper airflows are channeled to the 
grinder wheel head.  This will ensure grinder 
particles generated are predominantly removed via 
the grinder wheel (swarf) exhaust.  i.e Copy the 
Production Hood 
 
Update all applicable procedures and design 
documentation. 



Design Parameters 

Nuclear Criticality Safety –  
 Geometry, Mass, Moderator 
 
Grinder Details – 3 connections 
 Hood Exhaust, Swarf/Grinder Exhaust, 
Enclosure  
 
Air Flow Requirements –  
 Grinder / Swarf Flow 
 Hood Flow 



Design Parameters 
Particulate Parameters (Swarf)–  
 Concentration 
 Particle Size 
 Particle Weight 
 
Collection Canister 
 Capture device max. 25kg 
 
Radiological Monitoring 
 
Accountability Monitoring 
 
HEPA Filter Monitoring 



Conclusion Discussion from Early Design 
Meetings, Vendor recommendation and Best 

Practices 
1.The Cyclone or High Efficiency Centrifugal collector 

are often used for this application 
2.The Fabric Filter or Self-cleaning Fabric Media 

Collector is often employed in this application. 
3.  Since moisture would affect “moderator” negatively this 

system will NOT employ any Wet Scrubber. 
4.  Electrostatic Precipitators will not be employed with 

the medium / larger particle size; however the Apitron 
originally employed this principle in combination with the 
self-cleaning fabric HEPA filter. 



Particle Size uniform  
< 3 microns 

Particle Size non-uniform  
0.5 – 50 microns  
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One Vendor 
GS-Mini – early design 

Filter Cartridge 
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Dust Collector in System 

GS-1 (GS-Mini) 
Preliminary Design 
NOT USED 



Camfil-Farr GSC1 Dust Collector 

Show Q100670 Rev D 
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Camfil Farr GS-1 
Camtrain contained dust 
collection system 

Bag In / Bag Out for 
dust at collection drum 
and Cartridge Filter 
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Camfil Farr GS-1 Camtrain contained dust collection 
system 

Bag In / Bag Out for dust at collection 
drum and Cartridge Filter 
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Camfil-Farr GS-1 Dust Collector GNF 



New System Discussions 

1. Dust Collector 
Equipment 
2. Exhaust Duct (new 
equipt to grinder / HEPA) 
3. HEPA – The existing 
setup 
4. Operation, Maintenance 
and Startup, CRIT  
5. Hood Modification 



Handout Dust Collector Design Criteria 
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Dust Collector Operation 

Dust in 
1. GrinderSwarf 
2. 3-gallon can enclosure 
3. Grinder Hood 

Cartridge 
Filter 

Clean Air Out 

Existing HEPA 
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Presenter
Presentation Notes
a. The dust laden air comes into the unit at a high velocity ensuring there is no settling out within the ductwork (swarf tube, grinder table, or enclosure).  
b.  The collector is designed to drop the velocity of the air to allow settling out to occur with the direction changes and inlet baffles.
c.  The dust which settles out of the dirty air drops down to a 60 degree slope, polished surface, hopper, polished to preclude bridging from occurring.
d.  The dust entrained within the air passes onto the outer surface of the cartridge filter where 99.99% (MERV 16) of particles >0.5 micron by weight are captured
e.  The cleaned air (CA) is then free to pass up the inside of the cartridge filter and out of the unit via the clean air plenum of the dust collector.
f.  This CA with 0.01% residual particles passes up and is captured onto the downstream HEPA filter.
g.  The cartridge filter is periodically pulsed back to remove captured dust and allow it to settle down the hopper.
h. The bottom of the hopper are 6” butterfly valves in series.  These valves periodically cycle (open-closed but never both open at once) to allow the dust to fall down first into the space between the valves then into the 3-gallon can.  There are 2 vibrators to facilitate dust falling when valves cycle open.  As a backup, there are 2 level sensor in this area for measurement of potential excess dust.




System Operation 
a. The dust laden air comes into the unit at a high velocity ensuring there is no 
settling out within the ductwork (swarf tube, grinder table, or enclosure).   
b.  The collector is designed to drop the velocity of the air to allow settling out to 
occur with the direction changes and inlet baffles. 
c.  The dust which settles out of the dirty air drops down to a 60 degree slope, 
polished surface, hopper, polished to preclude bridging from occurring. 
d.  The dust entrained within the air passes onto the outer surface of the cartridge 
filter where 99.99% (MERV 16) of particles >0.5 micron by weight are captured 
e.  The cleaned air (CA) is then free to pass up the inside of the cartridge filter and 
out of the unit via the clean air plenum of the dust collector. 
f.  This CA with 0.01% residual particles passes up and is captured onto the 
downstream HEPA filter. 
g.  The cartridge filter is periodically pulsed back to remove captured dust and 
allow it to settle down the hopper. 
h. The bottom of the hopper are 6” butterfly valves in series.  These valves 
periodically cycle (open-closed but never both open at once) to allow the dust to 
fall down first into the space between the valves then into the 3-gallon can.  There 
are 2 vibrators to facilitate dust falling when valves cycle open.  As a backup, there 
are 2 level sensor in this area for measurement of potential excess dust. 
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Dust Collector in System 

Dust in 

Cartridge 
Filter Clean Air Out 

Existing HEPA 



Conclusion Discussion 
The dust collector will meet: 
a. Nuclear Criticality Safety 

• Backup level / vibration and dP sensors 
• Favorable geometry for assumed max dust 

collected 
b. Air Flow Requirements (600 cfm at 6” w.g.)for the: 

• Grinder Exhaust Flow Requirements 
• Grinder Hood & Enclosure 

c. Ductwork Air Flow velocity / max sizing (6”) 
d. Low Differential Pressure with alarm and grinder s/d 
e. Collection requirements 

• 3 gallon can w/ enclosure on scale 
• Automatic Pulse Cleaning w/N2 
• Solid housing w/support leg structure 
• Door, hopper (polished 60º slope), inlet and panels 

10 gauge steel 
• Bag In / Bag Out for filter change out 
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