	[image: ]
	
Fermilab
	



Particle Physics Division
Mechanical Department Engineering Note

Number: PPD-doc-1350	Date: February 28, 2011


Project: CMS CO2 Cooling Test Stand	
Title:	CMS CO2 Cooling Test Stand Commissioning Procedures
Author(s): Erik Voirin
Reviewer(s): _______________________________
Key Words:  Commissioning CMS CO2 Cooling Test Stand 
    Carbon Dioxide
Abstract Summary:  
This document describes the planned commissioning procedures for the CMS CO2 Cooling Test Stand.








System Overview:
The CMS Test Stand is a refrigeration system which uses three commercial R-404a chillers to cool Carbon Dioxide for use as a working fluid down to temperatures of -40C.  The cooling system has a 6000 Watt test heater which will be used as a simulated heat load to test and tune the systems capabilities.  Users also have the option of attaching additional heat loads to numerous ports on the cooling system to run additional experiments.  P&ID of the system can be found on drawing 9212.750-ME-466879.  A Simplified system layout, oriented similar to the P&ID is shown below:  
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Specific System Component and Commissioning Plans:
 
· Pressure Transmitters (Calibrated in house by Bob Barger) 
· Check each instrument is wired to correct input by either directly applying pressure or blocking continuity of signal wires of each transmitters separately.  Observe display to check for consistency of sensors physical and displayed location.

· Temperature Elements 
· Direct immersion into ice water baths of known temperatures, check for correct wiring and readout.

· Air Flow Monitors
· Check for proper operation by removing from air flow path, make sure correct alarms signals are sent.

· CO2 Monitors
· Test with known CO2 composition air mixtures
· Check trouble signals sent through FIRUS
· Check evacuation horns and light activate as set
· Check activation of Lab C exhaust fan
· Actuated Valve
· Check for manual activated closure
· Test automated closure by tripping CO2 monitor 

· Chillers
· Performance Test: activate each chiller with closed storage tank and observe dT/dt and dP/dt.

· Trim Heater
· Equipped with power monitor.  Measure units output vs. input.  Compare to the claimed 6000 Watt output rating.

· Pump
· Equipped with pressure differential transmitter.  Piping has flow meter.  Test output of pump at various flow rates and differential pressures. Compare to the claimed capabilities.


· Test Heater
· Equipped with power monitor.  Measure units output vs. input.  Compare to the claimed 6000 Watt output rating.
· Performance Tests Using Test Heater

· Cooling System
· Check systems cooling capacity up to 6000 Watts from -40C to 15C. 
· Record all data from instruments. 

· Commissioning for unattended operation
· The CO2 Cooling System contains many lockouts, redundancies, fail safes and alarms. 
· Every testable built in safety measure will be tested for proper operation and execution by the previous steps in the commissioning procedures.  
· The cooling system will then be tested for extended stability.  The expected detector load of 2500 W will be maintained by the test heater and the cooling system will hold the temperature at -20 C.  This will continue for 6 hours while all system components are monitored for stability.  If the system temperature, pump load, heaters, and chillers function normally during this time and show no signs of performance sway or oscillation growth, the system will be considered stable for extended unattended use.        
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