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North American Sustainable Refrigeration Council (NASRC)
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Mission Create sustainable future for supermarket 
refrigeration by removing barriers to natural refrigerant adoption

Goals
• Build sustainable 

workforce

• Increase funding 
options

• Increase education 
& awareness

501c3
Non-Profit Organization

150+
Members

51,000+ 
Food Retail Locations

Propane
R290

Carbon 
Dioxide 
R744

Natural Refrigerants

Ammonia
R717



Need help? Look for NASRC staff!
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Danielle Wright
Executive Director

Morgan Smith
Program & Communications Director

Jeanne Ackerman
Membership & Communications 

Coordinator





Before we get started…

• Please make sure you sign in by the door
• To receive an electronic certificate for this training:

• Complete the survey at the end of the session
• Share your name and email at the end of the survey



Troubleshooting the High Pressure 
Control Valve and Flash Gas Bypass 

Valve

Rusty Walker



Advansor R-744 Booster Refrigeration System
• Utilizes same vapor-compression refrigeration cycle as used in traditional 

refrigeration systems, including the same components.
• Since CO2 has a high volumetric heat capacity, smaller diameter piping 

may be used for the system.
• The same refrigerant moves between the low- and medium-temperature 

compressors. The LT compressors discharge to the suction of the MT. 
In other words, the LT compressors serve as a booster to the MT 
compressors.

• Under some operating conditions (high ambient) the CO2 can
become supercritical. Thus a special type of condenser is utilized.
A condenser that works as a gas cooler under higher ambient conditions



Advansor CO2 Booster System Diagram

2 Outputs
• 0-10 VDC to operates the 

HPCV
• Four wire stepper valve to 

operate FGBV

3 Inputs
• Drop Leg Pressure  
• Drop Leg Temperature 

at the outlet of the 
condenser/gas cooler

• Receiver Pressure



Controllers for HPCV/FGBV
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Subcritical Operation

3-50 of Subcooling. 
Set point is set inside EKC-326A



Transcritical Operation

Maximum COP control
The controller maintains 
optimum pressure in the 
transcritical range based 
on a pressure and 
temperature reading. The 
reference line is defined 
with a point at 100 bar. 
The desired temperature 
can be set here



Drain Leg Temp Sensor



Advansor CO2 Booster System Diagram



High Pressure Control Valve



High Pressure Control Valve (ICMT)



High Pressure Control Valve

Subcritical - The ICMT valve 
controls subcooling to about 3-50F  
Transitional  - Between 720F – 850F 
Tries to maintain 3- 50F Subcooling 
while the fans are controlled to 770F
Transcritical  - Above 850F ICMT 
work to drop the pressure of the 
supercritical gas to create a change of 
state



High Pressure Control Valve (ICMTS)



High Pressure Control Valve (ICMT)



High Pressure Control Valve (ICMT)



High Pressure Control Valve (ICMT)



High Pressure Control Valve (ICMT)



High Pressure Control Valve (ICMT)



High Pressure Control Valve ICMTS
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ICMT Valve Bad Gap



High Pressure Control Valve



High Pressure Control Valve Manual Operation



ICMT Actuator

Presenter Notes
Presentation Notes
This show a bad acturator, some one put on thermal paste Don’t do that



High Pressure Control Valve

Presenter Notes
Presentation Notes
Red is 24 volts DC/black is the 0-10 DC singnal coming for pins 5 & 6 on the 326a



High Pressure Control Valve Cable 

Red Cable
Black Cable

Presenter Notes
Presentation Notes
Cable pin out fro the high pressure control valve – D&F on the cable to the high pressure control vavle 



High Pressure Control Valve Alarms 

Presenter Notes
Presentation Notes
Flashing Alarm Codes 



Magnet for High Pressure Control Valve



Flash Gas Bypass Valve



Flash Gas Bypass Valve (CCM)



Flash Gas Bypass Valve (CCM)



Flash Gas Bypass Valve (CCM) with Bypass Line



Flash Gas Bypass Line (Why???)



Flash Gas Bypass Valve (CCM) Isolation Valve
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Flash Gas Bypass in Parallel

Presenter Notes
Presentation Notes
Larger system with Parallel Flash Gas Bypass Valve



Flash Gas Bypass Valve (CCM) with Hot Gas Dump



Controller UPS 
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If rack losses power 
UPS will keep power to 
shut down the High 
Pressure Control Valve 
(HPCV) and Flash Gas 
Bypass alve. 
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Questions?



Share Your Feedback!
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Troubleshooting HPCV/FGBV
Rusty Walker

Affiliation/Company

To receive an electronic training certificate:
1. Scan or visit nasrc.org/session-surveys
2. Provide your name and email at the end of the survey

Please Note: You will not receive a certificate unless you share your name on the survey form. 
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