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Operational Instructions 
LN₂ Liquid Level Control  
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1. Operating Parameters 

The systems are designed to operate under the following conditions:  

• Indoor use only  

• Altitude (maximum):  2000 m  

• Ambient temperature range:  5 °C to 40 °C  

• Relative humidity (maximum for ambient temperature): 80% for temperatures up to 
31 °C, decreasing linearly to 50% at 40 °C  

 
MATERIALS OF CONSTRUCTION 
 
ELECTRONICS / HOUSING / PCB, SMT & 
COMPONENTS 

 
 
FR4 Epoxy PCB, ABS housing, acrylic panel, ROHS / UL94V0 rated 

DISPLAY 

TYPE 
SIZE 
VIEW AREA (WXH) 
CHARACTER SIZE (WXH) 
KEYPAD 
POWER SWITCH 

Liquid Crystal Display 
STN Positive, backlit 
16x2 
64mm x 14mm 
2.95mm x 4.45mm 
4 button multifunction tactile push-button switches 
Slide-type ON-OFF 
 

ELECTRICAL AC MAIN POWER 

INPUT POWER 
INPUT FREQUENCY 
SUPPLY CURRENT (max) 
POWER CONSUMPTION (max) 
POWER CONSUMPTION (typical) 
 

 
100-240VAC 
50HZ/60HZ  

1.5 AMPS 
222mA @ 120VAC/60HZ (144mA@220VAC/60HZ) 
77mA @ 120VAC/60HZ 

ELECTRICAL DC POWER SUPPLY 

   
MODEL 
INPUT VOLTAGE / FREQUENCY (min / max) 
OUTPUT VOLTAGE 
OUTPUT CURRENT 
OUTPUT POWER (max) 
 
DEVICE POWER CONSUMPTION  
 

External Wall Mount (UL listed) Adapter Fixed Blade Input 
 
Tri-Mag - L6R48-240 
100VAC~240VAC  50/60HZ Universal input 
24VDC +/- 5% Regulated 
2 AMP MAX 
36 W 
 
26 watts 
 
9 watts (monitoring) 
26 watts (Monitoring + Fill Solenoid Valve Enabled) 

I/O CONNECTIONS 

GLOBAL REMOTE CONTACTS 
FILL SOLENOID 
0-5V Analog Output (0V = 0” / 5V = 33”) 
 

 
3-PIN: DRY CONTACTS, 24VDC / 5A (max) 
24VDC@2A (max) 
20mA maximum current out (limited) 

LEVEL MEASUREMENT 

PRESSURE SENSOR 
RANGE 
OPTIONAL RANGE AVAILABLE 
RESOLUTION 
ACCURACY 

 
Pressure type / GAUGE 
0~1.02-PSI (7kPa) +/- 1% FS, (29” max measurement) , 10-psi proof max 
0-3.65-PSI, (25kPa) +/- 1% FS (100” max) 29-psi proof max 
+/- 1 unit (inch/cm) Display  
0.5-inch (12.5mm) LN₂ actual level 
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2. Controller 

2.1 Front Panel Controls 

 

 

 
 
 
 

 
 

1. LCD Display 16x2 LCD Display with backlight. 

2. Model Type Identifies the model number of the controller. 

3. 
Menu Select 
Buttons 

Navigate menus and select options on the display. 

4. Up/Down Arrows Used to select or scroll through options or values. 
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2.2  Back Panel Controller  

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

1. 
Level Sensor Port / 
Differential Pressure 

P1 > P2 Tubing port to connect storage 
vessel to controller pressure sensor.  
P1 = Liquid, P2 = Atmosphere  

2. Serial Number Controller Serial number location 

3. 
Global Remote Alarm 
Connector 

Dry contacts / Remote Alarm 5A max 

4. 
Fill Solenoid Valve 
Connector 

Connector for 24VDC FILL Solenoid 

5. Analog Output / Level 0-5V DC Analog Output Voltage (level) 

6. Power Switch ON-OFF Power switch / Slide type 

5. Power Supply Jack 24V power supply jack 
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3. Liquid Level Control and Alarms 

The controller activates the fill solenoid valve when the liquid nitrogen level drops below 

the low-level set point. The solenoid valve deactivates when the liquid nitrogen level 

reaches the high-level set point, stopping the fill.  The set points can be adjusted with a 

range from 0 inches (0 cm) up to 23 inches (58 cm).  

 
The liquid nitrogen level is adjustable.  The set-point can be adjusted by accessing the 
appropriate HIGH / LOW menus. 
 

When the liquid nitrogen level drops below the low setpoint, an autofill activates the FILL 

solenoid. If the level remains at or below the low set-point for seven minutes (default), 

an audible and visual alarm activates **LOW ALARM** will appear.  

 
When the liquid nitrogen level reaches the high setpoint during a fill, the FILL solenoid 

valves deactivates and the fill process is stopped. If the level increases above the high 

set-point for two minutes, an audible and visual alarm activates **HIGH ALARM** will 

appear.  

                

4. Source Alarm 

A timer begins when a FILL is initiated.  If the high level setpoint is not reached within 

the default 2-hour duration, a Source Alarm will occur, initiating an audible alarm (can 

be Muted) and the SOURCE ALARM screen alert.  The Global REMOTE alarm contacts 

will also respond, as with any alarm occurrence.  The source alarm timer value can be 

adjusted by accessing the parameter within the Factory menu. 
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5. Display Menus 

POWER UP / FIRMWARE VERSION screen:   When power is applied, the screen will display 

EEPROM READ OK, confirming successful memory transfer of firmware parameters.  Next 

screen indicates the Program Name, Code Version and Date-code of the installed Firmware.   

 

 

5.1 User Menus 

  

 

MAIN screen:  Fill / Stop can be initiated from this menu.  This is the MAIN default screen if no 

fill or alarms exists.  Software no-activity timer will return to this MAIN screen after 2-min.  

Press STEP button to cycle through the menu screens.  

 

 

 

 

FILL screen:  Displayed when LN₂ FILL process is initiated with no alarms present.  Pressing 

“FILL” or “STOP” will toggle solenoid valve operation if between LOW/HIGH level set-points.  

FILL is automatically activated when LOW set point is encountered or if FILL / ENTER button 

is pressed with level between HIGH/LOW set-points.  LEVEL / FILL text will alternate during a 

FILL process.  Fill process is stopped when accessing other menu parameters. 
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5.1 User Menus (cont) 

   

 

HIGH LEVEL set-point:  HIGH level set-point can be changed with the UP/DOWN arrows.  

ENTER will store the new value.  Screen will timer-reset back to MAIN menu after 2 min / non-

activity timer.  If ENTER is not pressed, value will remain as previously set after 2-min reset.  

HIGH-ALARM is fixed to 1” above this set-point.  Range limited to 23” and 2” (unless over-ride 

to 29” option is activated). To extend range to 29”, press ADJ, then press & hold both 

UP/DOWN arrows for 5-seconds.  UP arrow will allow increase to 29”.  Press ENTER to store 

new value.  Press & hold both UP/DOWN arrows for 5-seconds to reset to 23” max. 

 

 

 

 

LOW LEVEL set-point:  LOW LEVEL set-point can be changed using the UP/DOWN arrows.  

When done ENTER will store the new value.  Screen will timer-reset back to MAIN after 2 min.  

If ENTER is not pressed, regardless of value, LOW level will remain as previously set after 2-

min non-activity reset.  LOW-ALARM is set to 7-min timer if level does not increase after FILL 

is initiated. Range limited to 1”and 22”  

 

 

 

 

   HIGH LEVEL   SET 

                           ADJ 

ENTER STEP 

17 in                

    LOW LEVEL   SET         

                           ADJ 

ENTER STEP 

10 in 
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5.1 User menus (cont) 

    

 

 

Low ALARM screen:  “LN2 LOW ALARM” text will blink when alarm is active.  LN₂ level is 

displayed.  Remote Alarm RELAY de-activates during ANY alarm conditions.  Audible “MUTE” 

can be initiated to silence alert.  Text will change to UNMUTE to re-activate audible.  LOW-

ALARM will continue to blink until level conditions are met. STEP button will access other 

menus during alarms.  All alarm screens will re-appear after 2-minutes, if no other button 

activity occurs.  A muted audible alarm will reactivate in 10 minutes (default time) as a 

reminder to address the critical alarm condition.  The audible alarm reactivation / delay time 

can be accessed from the factory menu.  

 

 

 

High ALARM screen:  “LN2 HIGH-ALARM” text will blink when active. LN₂ level is displayed.  

Remote Alarm RELAY de-activates during ANY alarm conditions.  Audible “MUTE” can be 

initiated to silence alert, text will change to UNMUTE to re-activate audible.  HIGH-ALARM will 

continue to blink until level conditions are met. STEP button will access other menus during 

alarms.  All alarm screens will re-appear after 2-minutes, if no other button activity occurs.  A 

muted audible alarm will reactivate in 10 minutes (default time) as a reminder to address the 

critical alarm condition.  The audible alarm reactivation / delay time can be accessed from the 

factory menu.  

    LN2        

    5 in              MUTE 

ENTER STEP 

LOW ALARM 

    LN2       

    21 in            MUTE 

ENTER STEP 

HIGH ALARM 
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5.1 User Menus (cont) 

 

 

 

SOURCE ALARM:  If a FILL is activated, and LN₂ level does not increase, an internal 

SOURCE-TIMER timer is activated, default 120-min (2 hrs).  Source Alarm will sound the 

audible alarm and activate the Remote Alarm contacts. Audible “MUTE” can be initiated to 

silence alert, text will change to UNMUTE to re-activate audible.  The SOURCE ALARM 

screen will toggle in conjunction with any other pre-existing alarm screens.  SOURCE alarm 

will automatically clear when liquid level increases by 1 inch.  A muted audible alarm will 

reactivate in 10 minutes (default time) as a reminder to address the critical alarm condition.  

The audible alarm reactivation / delay time can be accessed from the factory menu.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    SOURCE    ALARM         

                         MUTE 

ENTER STEP 

5 in 
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6. Factory Menu Screens: 

 

CAUTION:  The Factory menu screens are protected from general user menu access.  The factory menu screens 

contain system calibration parameters and default value settings that do not typically require user accessibility for 

normal operation.  Accessing or changing values contained in the factory menu can be detrimental to the system.  

Consult factory prior to any access or changes specific to the factory menu settings for more information.   

 

For FACTORY menu access hold both STEP/ENTER buttons for 5 seconds.  Repeat button-hold STEP/ENTER for 

5-seconds to Exit Factory menu.  Note: Menu will revert to Main menu after 2-min non-activity timer expires. 

 

 

 

CALIBRATION LOW-LEVEL:   Value are changed using the UP/DOWN arrows.  Adjust to 0” with no 

LN2 present in tank (atmosphere pressure).  Press ENTER to store the new value.  If ENTER is not 

pressed, screen will reset back to MAIN after 2 min of no activity without storing new calibration value.  

ADJ* will indicate the calibration value is stored. Calibration value is permanently stored in EEPROM.   

 

 

 

CALIBRATION HIGH-LEVEL:  Calibrate using Manometer connected to pressure port, adjusted to 29”.  

Adjust the UP/DOWN arrows until 29” is displayed.  Press ENTER to store the new value. If ENTER is 

not pressed, screen will reset back to MAIN after 2 min of no activity without storing new calibration 

value. ADJ* will indicate when calibration value is stored. Calibration value is permanently stored in 

EEPROM.   

 

   CAL  LEVEL    LOW 

                           ADJ* 

ENTER STEP 

0 in                

    CAL  LEVEL   HIGH         

                           ADJ* 

ENTER STEP 

29 in 
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6. Factory Menu Screens (cont): 

 

 

LOW ALARM TIMER: 7-min default setting.  A LOW-ALARM (REMOTE/AUDIBLE/SCREEN) indication 

will occur if LN2 level drops below the LOW-LEVEL set-point for the duration of the LOW-ALARM timer 

(10-min default).  Timer range adjustment is 1-min to 60-min.  ADJ up/down arrows to change value.   

ENTER to save. If ENTER is not pressed, the new value will not be saved.  Non-activity timer will return 

to MAIN screen, retaining original value.  Values permanently saved to EEPROM.  

 

 

 

 

 

HIGH ALARM TIMER:  A HIGH-ALARM (REMOTE/AUDIBLE/SCREEN) (2-min default) if level exceeds 

HIGH-SETPOINT by 1”. Range is limited from 0 to 60-min. ADJ up/down to change value.  ENTER to 

SAVE. Values permanently saved to EEPROM.  If ENTER is not pressed, the new value will not be 

saved.  The Non-activity timer will return to MAIN screen.   

 

 

 

 

 

 

 

 LOW ALARM   TIMER     

                           ADJ 

ENTER STEP 

7   min 

HIGH ALARM   TIMER     

                            ADJ 

ENTER STEP 

2   min 
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6. Factory Menu Screens (cont): 

 

 

SOURCE ALARM TIMER:  Source Alarm timer default is 120-minutes (2hrs).  Adjustable range is 2hrs 

to 4hrs (default is 2hrs).  A 1” increase in liquid level will automatically cancel Source-Alarm countdown.  

Adjust by pressing UP/DOWN arrows to change value. When done ENTER will store the new value. 

ADJ* will indicate when calibration value is stored.  

NOTE:  An asterisk * will appear after ADJ* once ENTER is pressed, indicating a calibration value has 

been stored.  

 

 

 

LEVEL FILTER:  Increasing value slows or deadens level transducer response to rapid changes in LN2 

level due to filling turbulence, splashing etc.  Default value is 5.  Range is limited from 0 to 10.  Adjust 

UP / DOWN arrows to change value.  NOTE: Increasing value can cause delay in solenoid response, 

resulting in overfill condition.  ENTER to SAVE.  If ENTER is not pressed, the new value will not be 

saved.  Non-activity timer will return to MAIN screen.  Values permanently saved to EEPROM.  

 

 

 

 

 

    SOURCE    ALARM         

                         ADJ* 

ENTER STEP 

120  min 

        LEVEL FILTER      

                           ADJ 

ENTER STEP 

5 
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6. Factory Menu Screens (cont): 

 

            

 

 

 

UNITS  in or cm:  Default is INCHES. User can select level units to be displayed in English (in) or 

Metric (cm) values.  Press ADJ to select.  UP/DOWN to toggle between cm & in.  ENTER to SAVE 

selection. If ENTER is not pressed, the new selection will not be saved.  Non-activity timer will return to 

MAIN screen, retaining original selection after 2-min.  ENTER permanently saves selection to EEPROM.  

 

 

NOTE:  When level UNITS are changed, ALL the corresponding menus change to selected “units” on 

the display.  Also see note below.  

Selecting “cm” uses a multiplier / scalar x 2.54.  So 4” level would display as 10” (truncate up/down 

based on value > .5 cm internally).   

 EXAMPLE:   33 in = 84 cm (33 x 2.54 = 83.82cm, rounded to whole number)  

 

 

 

NOTE:  LIQUID LEVEL SET-POINT VALUES WILL NOT CHANGE WITH UNITS.  Only the measured 

values / units displayed will change.  User must manually change ALL corresponding LEVEL set-

points manually to correspond to the desired levels in units selected.  

 

 

 

 

 

 

   UNITS            SET  

                            

ENTER STEP 

 in                

    UNITS            SET         

                             

ENTER STEP 

cm  
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6. Factory Menu Screens (cont): 

 

ALARM MUTE TIMER:  Setting provides the option to MUTE an existing audible alarm for a select 

duration of time.  The audible alarm will re-initialize after the duration of time expires or a new alarm 

occurs.  The duration of time is adjustable from 10 minutes to 60 minutes in 5-minute increments.  A 

value less than 10 minutes disables the timer.  Press ADJ.  Up / Down arrows change value.   ENTER to 

save. If ENTER is not pressed, the new value will not be saved.  Non-activity timer will return to MAIN 

screen, retaining original value.  Values permanently saved to EEPROM.  

 

 

DEFOG TIMER:  This defog function, when enabled will activate the FILL valve for a selected duration 

of 1 to 5-minutes.  The defogging function provides a vapor clearing action inside the storage tank by 

introducing a short-duration FILL of liquid nitrogen.  This typically allows better viewing of items inside 

the tank.  Defog will not enable if liquid level is already at HIGH level, to avoid tank overfilling.  Enable / 

Disable function by pressing ADJ button.  The UP button will increase the Timer value from 1 to 5 

minutes.  Decreasing using the DOWN button will Disable the function when reduced below 1-min.  

ENTER to save the value to EEPROM.  
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6. Global Alarm Contacts: 

When a system alarm condition or power loss occurs, the global remote alarm will 

change state indicating an alarm has occurred. 

 

Contacts can be used to interface with accessory items such as a remote dialer or local 

alarm system for notification of the alarm condition.   
 
 

Global Remote Alarm 
Contacts are “DRY” or unpowered, rated at 24VDC @ 5A.    
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7. 0-5VDC Analog Output / Level 

The controller is equipped with an analog output of 0-5vdc for remote monitoring of liquid 
level.  The 0-5V output voltage is proportional to the displayed level. 
 
Note polarity of Analog output voltage for 0-5VDC proportional signal 
 
 
 

 
 
 
 
Level: Scaled Analog voltage is proportional to liquid level (1-psi / 3.63-psi sensors) 
 
 

0-5Vdc 0V = 0.0” 5V = 33.0” 

0-5Vdc 0V = 0.0” 5V = 119.0” 

   

 
   
Example:  Using the scaling factor 0 - 33” = 0 - 5VDC. 
 
20 inch displayed level is equal to: 20” x (5V / 33”) = 3.03 volts. 
 
Note:  3.03V value will have a +/- 1% Full-Scale tolerance (+/- 0.33” or +/- 0.05V)  
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8.0 Troubleshooting 

Condition Potential Causes Solutions 

High Alarm 
 
Audible alarm present.   
Liquid level has risen 
above the high-level set 
point.  

• Auto STOP not 
functioning 

 

• Solenoid Valve stuck / 
failed  

 

• Plugged or disconnected 
sensor tube. 

• If the unit is still filling, turn off 
the LN2 supply.  

• Check solenoid valve if stuck 
or frozen open.  

• Check pressure of supply 
tank not exceeding 25 PSI.  

• Remove solenoid valves and 
disassemble for service. 

Low Alarm 
 
Visual alarm **LOW 
ALARM** 
 
Audible alarm present.  
 
Liquid level has fallen 
below the low-level set 
point.  

• Supply tank is empty, or 
pressure is too low. 
 
 

• Supply tank is turned off. 
 
 

• Sensor tube is plugged, 
pinched or disconnected 
or leaking 

 

• Solenoid valve 
malfunction 

• Check supply tank pressure 
and level. Replace as 
needed.  

 

• Open manual valve on supply 
tank or supply line. 
 

• Check sensor tubing 
connections on the tank and 
controller. Re-clamp or 
replace as needed.  
 

• Reset the alarm.  Press 
“STOP” and listen for 
solenoid coil deactivating.  
Release “STOP” button and 
listen for solenoid activation 
ON.  If a click is not heard, 
the valve or a connection may 
defective. 

 

Source Alarm 
 
Visual / Audible Alarm 
SOURCE ALARM 
 
Audible alarm present.  
Liquid level did not 
achieve the high level 
during a fill within a 
preset amount of time.  

• Supply tank is empty, or 
pressure is too low. 
 

• Supply tank is turned off. 
 
 

• Unit is connected to a 
bulk supply with a long 
transfer line.  

 

• Check supply tank pressure 
and level. Replace if needed.  

 

• Open manual valve on supply 
tank or supply line. 
 

• Source timer delay may 
require additional time. 
Consult manual or contact 
mfg.for instructions.  

No Power, Controller not 
responding to power ON 

• Power supply 
disconnected 

• Power supply failure.  

• Plug in power supply jack 

• Replace power supply 
module if defective. 

 
 


