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1.0 Purpose and Scope 
 

Operation of the NASH refrigeration pumps from both the remote panel at the 
Vertical Cryostat control station and the control panel in the pump room (Building 
948). 

 
2.0 Responsibilities 
 

The lead technician responsible for the operation of the pump system is also 
responsible for conducting this procedure and the completion of the crash test 
checklist. 

 
3.0 Prerequisites 
 

None 
 
4.0 Precautions 
 
4.1 The crash button system shall be tested on a six month interval. Operations shall 

not proceed unless testing is current. The test method is described in Section 5.0. 
 
4.2 Hearing protection is required when in the pump room during operation. 
 
4.3 Equipment operation can impact the environment.  Report any fluid leaks to the 

Building Manager.  If the leak has the potential to impact the environment, report 
the leak immediately to extension 2222. 

 
5.0 Procedure 
 
5.1 Crash System Test 
 
5.1.1 Turn on the main breaker, Circuit Breaker #1 on panel MCA, located in the pump 

room (Building 948).  Note:  Proper PPE required. 
 
5.1.2 Verify that the power on lights are illuminated, both the one on the main 480 V 

panel, and on the controller panel. 
 
5.1.3 Push the control power “on” button located on the small control panel.  This turns 

on the power to the relay control circuitry within the control panel.  It does not 
energize any components of the pump. 
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5.1.4 Push the reset button.  This will engage the 115 volt transformer, the relay should 

be heard at this time.  Press the "light test" button to verify that all the indicators 
are operational. 

 
5.1.5 Push the crash button located on the control panel.  This should result in a system 

crash, the crash light on the small panel should illuminate. 
 
5.1.6 Reset the system by pushing control power on and reset. 
 
5.1.7 Push the crash button located on the vertical pipe located on the skid.  This should 

also crash the system. 
 
5.1.8 Reset the system by pushing control power on and reset. 
 
5.1.9 At the remote panel, verify that no lights are active. Use the "light test" button to 

verify all indicators are functional. 
 
5.1.10 Push the crash button, and verify that the crash light comes on and the LCD panel 

indicates that the system has crashed. 
 
5.1.11 Go to the control panel in the pump room, and verify that the crash indicator is 

illuminated. 
 
5.1.12 Complete the Crash System Test Log Sheet.   
 
5.2 Machine state sequence 
 

NOTE 
 

An illuminated indicator light means the item has been energized. 
 
For heaters, it means the control circuit is powered, and the actual heater 
power is under UE800 thermostatic control. 
 
For the inlet valve, it indicates an open state. 
 
The crash indicator means power has been removed from all pump skid 
components. 

 
5.2.1 Before and at initial power-up, all machine elements are off.  The inlet valve, 

which is fail closed, is closed and remains closed during power up.  The bypass 
valve, which is fail open, remains open during power up. 
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5.2.2 At the first state, the shaft seal fluid heater is enabled.  This allows the seal fluid 
to be brought up to the initial operating temperature before the fluid pump is 
turned on. 

 
5.2.3 When the fluid temperature condition is satisfied, the seal fluid pump will turn on.  

Also at this time, the inlet valve located at the top of the pump skid will open. 
 
5.2.4 When the pressure of the seal fluid is above the Nash pump turn on threshold, the 

Nash pump will turn on. 
 
5.2.5 After a 5 second time delay, the Roots blower seal fluid solenoid valve will be 

energized, sending seal fluid to the Roots.  Since the Roots blower is spinning in 
response to gas flow drawn by the Nash, lubrication of the Roots pump must be 
maintained while the Nash is running. 

 
5.2.6 After another 5 second time delay, the active control of the bypass valve is 

enabled. 
 
5.2.7 After another 5 second delay, the helium heater is enabled, maintaining the inlet 

gas temperature above the set-point of the UE800 control. 
 
5.2.8 For set points above 70 mm Hg, the Roots blower will not energize.  The Roots 

blower will only energize if the pressure set point is below 70 mm.  The Roots 
blower will not turn off until the pressure set point is above 90 mm.  Note that a 
short duration pressure transient occurs when the Roots blower is energized or de-
energized. 

 
NOTE 

 
The inlet pressure to the pump system is controlled by using the bypass valve 
to alter the amount of spoiling gas flow around the pumps. 

 
5.2.9 The remote panel changes display mode, indicating both the pump system 

pressure set point and the actual pressure as measured at the inlet to the Roots 
blower.  Now the system pressure set point can be changed by pushing the up or 
down buttons on the remote panel, or by an analog signal from the control room. 

 
NOTE 

 
All actual pressure readings on the remote panel are inlet pressure to the 
pump system, this is taken at the top of the Roots blower. 
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NOTE 

 
The system is not capable of controlling pressures above 200 mm.  This 
results from the gas flow restriction of the bypass loop. 

 
5.3 Remote Pump Operation 
 

This section covers the operation of the pump from the remote terminal located at 
the Vertical Cryostat control station. 

 
5.3.1 In the ready state, the visual display will read "ready".  If not, the power will have 

to be reset at the control panel in the pump room. 
 
5.3.2 Push the "light test" button to verify operation of the indicator lights. 
 

NOTE 
 

The "light test" button will function regardless of the state of the machine. 
 
5.3.3 To start the pump, push the start button (F2) on the display panel. 
 

As the start sequence runs, the indicator lights will illuminate to show the state the 
pump is at, and the panel will revert to pressure mode, indicating both the set 
point pressure and the actual pressure.  The top line indicates the set point 
pressure, and the bottom indicates the actual pressure at the inlet valve of the 
pump.  The set point after the system has been turned off by the 440 volt main 
disconnect is 200 mm.  If the pump system had been stopped normally, the set 
point will be the last set point used. 

 
5.3.4 To stop the pump, push the stop button (F1) on the display panel.  The pump will 

turn off sequentially until all the equipment is unpowered and the panel shows 
"ready". 

 
5.4 Local Pump Operation:  RUN MODE 
 

NOTE 
 

At any time, the machine mode can be switched from run mode to step mode 
or step mode to run mode by use of the keyswitch located on the control 
panel in the pump room. 

 
5.4.1 Reset the power at the panel by pushing the control power on and reset buttons in 

sequence.  The panel lights will indicate power is present. 
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5.4.2 Turn the key switch to the run mode. 
 
5.4.3 Push the "light test" button and verify that all the indicator lights are functioning. 
 
5.4.4 Push the "start" button.  This will begin the automatic turn on sequence.  The 

indicator lights will turn on in sequence as the machine starts. 
 
5.4.5 To stop the pump, push the stop button. 
 
5.5 Local Pump Operation:  STEP MODE 
 

NOTE 
 

The run and stop buttons are disabled in the step mode. 
 
5.5.1 Turn the key switch to the step mode. 
 
5.5.2 Push the "step up" or "step down" button to change the state of the machine.  
 

NOTE 1 
 

"Up" means go to the next state of the machine when sequencing on, and 
"down" means go to the state towards shutdown. 

 
NOTE 2 

 
The check functions which allow the machine to proceed through the turn on 
sequence are not defeated by the single step function.  For example, the seal 
fluid pressure must exceed a specific value before the Nash pump can be 
turned on.  This prevents an operator from energizing the next state of the 
machine unless the proper conditions are met for proceeding to the next 
state.  In addition, timing loops used to prevent relay chatter and quick 
restarts are still active. 
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NOTE 3 

 
The up and down buttons are used to change the pump state either "up", 
meaning turning on the next state of the machine, or "down", meaning 
shutting off the present state and going to the state closer to shutoff. 

 
When switched to step mode, the startup or shutdown sequence is frozen at 
the state where the switch was made, and the up and down buttons become 
active while run and stop are inactive.   

 
When switched to run mode, the state will remain the same, but the up and 
down buttons are inactive while the start and stop buttons become active.  
The automatic run or stop sequence can be continued from the present state 
of the machine by pressing either the start or stop buttons. 

 
 
6.0 Documentation 
 
6.1 Crash System Test Log Sheet 
6.2 Post Test Log Sheet at pumping station. 
 
7.0 References 
 
7.1 Operation and Maintenance Manual for the Pump Station 
 
8.0 Attachments 
 
1.  Crash System Test Log Sheet 
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Attachment 1 

 
Crash System Test Log Sheet 

 
(Check applicable box when test has passed) 
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