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Overview 

Introduction: 
– NBSR 
– Cold Source System 

Project: 
– Remote Controlled Vacuum System 
– New Vacuum Skid 
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NBSR 

National Bureau of 
Standards Reactor 
 

20 MW research reactor 
 

Supplies Neutrons  
 

Supplies cold neutrons 
to Guide Hall 
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Guide Cold Neutrons 
Cold source 

NBSR 

Presenter
Presentation Notes
Introduction – NBSR/Cold Source/Guides ~~ 14 instruments inside Guide HallHydrogen used as moderator



Cold Source 

Helium 

Cold Neutrons 

Reactor 
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Refrigerator cools and supplies Helium at 14K to the hydrogen condenserHydrogen gas cools and condenses to liquid; by means of gravity, the hydrogen flows to the moderator chamberHydrogen liquid gains energy from the thermal neutrons (slowed from the Heavy Water)Hydrogen gas goes back up to the condenser** operates at 1 atm, not operating at 4 atm** Hydrogen never leaves the system** anywhere with hydrogen there is a helium containment



CNS Vacuum System 

Liquid Hydrogen 
operated at 20 K 
Vacuum Jacketed  
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Presentation Notes
Insulating vacuum system is required everywhere cold hydrogen is presentUsed for Minimal Heat TransferBoiling point of Hydrogen is 20k



CNS Vacuum System 

Valve 

Gauge Diaphragm  
Pump 

Turbomolecular  
Pump 

August 8, 2013 Grant Fong 

Presenter
Presentation Notes
Insulating vacuum system is required everywhere cold hydrogen is presentUsed for Minimal Heat TransferBoiling point of Hydrogen is 20k



Problem 

Identifying the problem 

Loss of Insulating Vacuum 

Reactor Rundown 

Malfunctioning pump(s) 
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Losing insulation leads to a build up of hydrogen gas. Hardwired to a reactor rundown to prevent damage of the Cold Source



Vacuum System: Recovery 
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Pump down  

Purge and refill with helium 

Open vacuum skid 

Cold Source Restored 



Beam-time 

However… 
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Increase the reliability of the 
cold source system 
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New Features 

Remote Control: 
 

1. Pump Control 
2. Pump On 
3. Turbo Speed 
4. Error 
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Control, monitor, hmi display, avoid lengthy recovery



Green – Error 
Analog output 

White – Speed 
Analog output 

Black - Pump On 
Digital input 

Red - Pump Control 
Digital input 

Connector Modifications 
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Soudering 



Adding Remote Controls 

Programmable 
Logic Controller 
(PLC) 
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a programming language that represents a program by a graphical diagram based on the circuit diagrams of relay logic hardware



Ladder Logic 
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Control Menu- from the computer, ability to turn on manual control and pump- Shows error and error bit 



Preventing a Rundown 

Recognize the failing pump 
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Isolating the pump 

Vacuum is restored 

Cold Source Continues 



Future Goals 

Programming and testing of new alarms 
Automatic Isolation of Failed Pump 
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Diaphragm pump; green- on/ red- offTurbomolecular; green- speed > 85 rpm/ red- speed < 85 rpmValves; green- open/ red- closed



New Vacuum Skid 
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Vacuum Gauge Calibration 

Dual Gauge 
system: 
Pirani Gauge- 

10^2 torr to 
10^-2 torr 
Cold Cathode -  

down to10^-9 
torr 
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High Voltage Cathode (For High Vacuum measurement)Atmosphere (For Low Vacuum measurement)



Potting 

 Silicone Elastomer – displaces air from 
electronics 
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Electronics fully contained in Helium Potting displaces air so Helium cannot get into GaugeBowling ball materialAround 24 hours to harden (rubbery)



Potted Gauge for New Vacuum Skid 

August 8, 2013 Grant Fong 

Presenter
Presentation Notes
Gauge held under vacuum to pull out any air bubbles



Testing and Installing Remote Control 
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Amphenol 

Connection to 
the 
instrumentation 
and PLC 
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Next Steps 

Wire the solenoid valves 
 
Welding of the Vacuum 

 
Helium Containment 
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Questions?? 
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