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1 PURPOSE AND SCOPE  

The purpose of this procedure is to set forth the requirements for operation of the RI Beamline 
Cryocooler. The scope of this procedure includes the following: 

  System Startup (Pre-operations)  

  System Operation 

  System Shutdown 

  Troubleshooting (in automated modes) 

  Emergency Shutdown and Restart 

This procedure does not apply to the Bruker-ASC Cryocooler, the FMB Oxford Cryocooler or the 
Suzuki Shokan Cryocooler, which are operated in accordance with PS-C-XFD-PRC-012, NSLS-II 
Beamline Cryocooler Operations – Bruker-ASC, PS-C-XFD-PRC-011, NSLS-II Beamline Cryocooler 
Operations – FMB Oxford and PS-C-XFD-PRC-034, NSLS-II Beamline Cryocooler Operations – 
Suzuki Shokan. 

This procedure also does not apply to troubleshooting and repair that includes “hardware hacking” 
(e.g., breaking hoses, venting, etc.). Troubleshooting and repair beyond the automated modes shall be 
performed by System Experts and/or RI Staff, and shall be planned in accordance with PS-ESH-
PRM-1.3.6, Work Planning and Control Procedure. 

This procedure is performed in accordance with the Research Instruments GmbH, Cryocooler 
Installation and Operation Manual (referred to herein as the RI User Manual), which is included as 
Attachment A. 

2 DEFINITIONS   

None.  

3 RESPONSIBILITIES 

3.1 Authorized Beamline Staff 

3.1.1 Perform system startup, operation, shutdown, and emergency shutdown of the RI 
Cryocooler in accordance with this procedure. 
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3.1.2 Perform troubleshooting of the RI Cryocooler within the limitations of this 
procedure. 

3.2 System Experts and RI Staff 

3.2.1 Perform troubleshooting and repair for the RI Cryocooler as needed. 

3.3 ESH Manager and Photon Division Director 

3.3.1 Permit restart of the cryocooler system after the system has been stopped using the 
Emergency Stop feature for an emergency. 

4 PREREQUISITES 

4.1 Authorized Beamline Staff have read the RI User Manual (Attachment A) and are familiar 
with the following: 

 Location of the emergency stop button 

 Warnings and Alarms  

 Overview schematic 

 Location and description of valves and temperature sensors 

4.2 The compressed air supply that is used to operate the control valves on the cryocooler is 
properly connected and operating. 

4.3 The nitrogen gas supply (i.e., site supplied, compressed gas cylinder or Dewar) is properly 
connected and operating. 

4.4 All pressure relief valves and exhaust venting valves are free of ice. 

4.5 The high pressure lines to the beamline optical chamber are properly connected in 
accordance with the RI User Manual (Attachment A)  

Note:  Portable Dewar(s) may be used in lieu of the NSLS-II LN2 System. 

4.6 The fill lines are connected to an NSLS-II LN2 supply drop OR a portable Dewar.  

4.7 The fill line is equipped with a relief valve to prevent overpressure caused by trapped 
LN2. 
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4.8 Authorized Beamline Staff have verified (in the following order) that the cryocooler may 
be safely started, specifically:  

a. All LN2 drops along the beamline are in a safe configuration as directed by the System 
Expert. 

b. The LN2 beamline supply valve may be safely opened and/or closed as directed by the 
System Expert. 

c. The beamline optical component may be cooled AND the optical chamber is under 
vacuum. 

4.9 The cryocooler is properly grounded. 

4.10 The control system is properly connected (see Attachment A, Figure 7) to the cryocooler 
AND powered in accordance with section 3.3 (Connecting the Control System) of 
Attachment A, RI User Manual. 

4.11 Authorized Beamline Staff have completed training for Cryogen Safety (HP-OSH-025) 
AND Compressed Gas Safety (TQ-COMPGAS1). 

4.12 The system is in the proper configuration, as shown in Figures 2 and 3 of section 3.2.2 of 
Attachment A, RI User Manual. 

5 PRECAUTIONS AND LIMITATIONS 

5.1 Authorized Beamline Staff shall only operate and troubleshoot the system by the 
automated modes as described in this procedure. All troubleshooting and repair that 
includes “hardware hacking” (e.g., breaking hoses, venting, etc.) shall be performed by 
System Experts and/or RI Staff, and shall be planned in accordance with PS-ESH-PRM-
1.3.6, Work Planning and Control Procedure. 

5.2 Proper PPE, in accordance with the SBMS Subject Area, Cryogenics Safety, shall be worn 
to prevent personnel injury. Direct contact with LN2 or exposed surfaces that are cooled 
by LN2 may cause a burn. The required minimum PPE for handling cryogenic liquids 
include long pants, lab coat or apron, long sleeved shirt, eye protection, and insulated 
gloves.  
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5.3 System over pressurization caused by the expansion of nitrogen gas and pressure build-up 
is possible. All LN2 lines that can be closed at both ends shall have a relief valve to 
prevent over pressurization.  

5.4 If the system is not functioning in accordance with this procedure or the RI User Manual 
(Attachment A), the System Expert shall be notified.  

5.5 Standing in or near nitrogen gas vapor clouds may cause hypothermia. Personnel shall 
take precautions to avoid standing in or near vapor clouds.  

5.6 The system may become hot during operation and cause burns. Personnel shall avoid hot 
surfaces and take precautions, including the use of signs or barricades as necessary, to 
prevent injury.  

5.7 Purge gas shall be high purity gaseous nitrogen from one of the following: 

  Site-supplied gaseous nitrogen (preferred if available) 

OR 

  A compressed gas cylinder of 99.999% purity nitrogen  

OR 

  The gas output (boil-off) of an LN2 Dewar 

5.8 The purge gas system shall be pressure regulated below the cryocooler manufacturer’s set 
point OR a pressure relief valve shall be used to prevent over pressurization. 

5.9 The cryocooler shall be positioned and set up such that it is protected from incidental 
damage from equipment and personnel in the area. If the cryocooler is on wheels, the 
wheels shall be locked or chocked, or equivalent. 

5.10 A large amount of nitrogen exhaust gas will be generated during cool-down. The nitrogen 
exhaust gas shall be ducted to a safe location to avoid risk of asphyxiation from the 
accumulated gas. 

5.11 All cryocooler alarms that occur during normal cryocooler operations shall be 
immediately acted upon. False alarms from the cryocooler are not expected during normal 
operations.  
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5.12 Personnel shall follow the requirements of PS-C-XFD-PRC-006, Beamline Enclosures 
and Cryogen Fill Station ODH Monitoring System Alarm Response Procedure for 
response to all alarms related to the PureAire Air Check O2 Oxygen Deficiency Monitors. 

5.13 Only Authorized Beamline Staff and System Experts shall be inside the hutch during any 
of the steps of System Startup (purge, cool-down and fill), and the hutch door shall remain 
open. The opening to the hutch shall be posted indicating that no personnel are permitted 
and that purge/cool-down/fill is in progress. Once System Start-up (purge, cool-down and 
fill) is complete and the system is in routine operation, the entry door may be closed and 
personnel may enter the hutch; however, personnel are never permitted to be inside the 
hutch with the door closed. 

5.14 Warm-up shall be performed prior to each time the beamline optic is accessed. 

6 PROCEDURE 

6.1 System Startup (Pre-Operations) 

6.1.1 Perform system startup in accordance with Attachment A, RI User Manual, 
including: 

a. Purge 

b. Cool-down 

c. Fill 

6.2 System Operation 

6.2.1 Operate the system in accordance with Attachment A, RI User Manual. 

6.3 System Shutdown 

6.3.1 Shut down the system in accordance with Attachment A, RI User Manual, 
including: 

a. Warm-up 

b. Shutdown 
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6.4 Troubleshooting  

6.4.1 Perform system troubleshooting in accordance with Attachment A, RI User 
Manual. 

6.5  Emergency Shutdown and Restart 

Note: The following steps should be followed if there is an emergency (e.g., LN2 leak, ODH 
alarm, other safety issues, etc.) or the cryocooler appears to be heading towards an unsafe 
condition.   

6.5.1 Emergency Stop: Press the “STOP OFF” button for less than 1 second. 

Note: The ready signal for the beamline interlock is now disabled. 

6.5.2 Restart after Emergency Stop in accordance with Attachment A, RI User Manual. 

7 REFERENCES 

7.1 PS-C-XFD-PRC-006, Beamline Enclosures and Cryogen Fill Station ODH Monitoring 

System Alarm Response Procedure 

7.2 PS-C-XFD-PRC-012, NSLS-II Beamline Cryocooler Operations – Bruker-ASC 

7.3 PS-C-XFD-PRC-011, NSLS-II Beamline Cryocooler Operations – FMB Oxford 

7.4 PS-C-XFD-PRC-034, NSLS-II Beamline Cryocooler Operations – Suzuki Shokan 

7.5 SBMS Subject Area, Cryogenics Safety 

7.6 PS-ESH-PRM-1.3.6, Work Planning and Control Procedure 

8 ATTACHMENTS 

Attachment A,  RI User Manual 

9 DOCUMENTATION   

None.                                                                                                                         –END– 
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