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1. PURPOSE

This document describes the procedure to operate the High Pressure Rinse (HPR) system located in the Industrial Building 4 Cleanrooms A & C as part of the Cavity Processing Laboratory (CPL). 

2. GENERAL AUTHORIZED PERSONNEL REQUIREMENTS

Operating the CPL HPR system is restricted to personnel who have been authorized per 

OP-333998.
Review the following document with the CPL Responsible Engineer:  “Procedure to Authorize Personnel to Operate the CPL High Pressure Rinse System”, OP-333998, A. Rowe.
3.  SPECIFIC TASK RELATED TRAINING REQUIREMENTS

Operators must demonstrate competent operational skill in the presence of a trained operator to be considered trained.

4. RECORDS

The HPR System Maintenance Log is shown in Appendix A.  The paper copy located in the CPL Cleanroom is to be completed at each maintenance interval or with each maintenance activity.  Maintenance activities will also be recorded in the ILC ELog found here:
http://dbweb2.fnal.gov:8109/ilc/Index.jsp
5. HPR SYSTEM BACKGROUND INFORMATION
Clean high pressure water is used to remove particulate contamination from niobium radio frequency (RF) cavities and attached hardware.  High pressure rinsing RF cavities using ultrapure water is a fundamental surface processing technique used to reduce field emission producing surface contaminants that result from upstream processes like electropolishing.
The CPL HPR system will be used primarily as a device following surface removal R&D processing on 1-cell and 9-cell 1.3 GHz cavities.  The cavities that will be high pressure rinsed using the CPL HPR tool will generally follow the established ILC post-processing rinse and cleaning techniques established at JLab and at the ANL SCSPF.  Each cavity will receive several hours of high pressure rinsing followed by a drying period inside the cleanroom.  The cavity will then get hardware attached to prepare for performance testing.
The HPR tool, while not in operation, will constantly flush with low pressure water to keep bacterial growth to a minimum.
6. HPR SYSTEM OPERATING PROCEDURE
WARNING:  Disable the high pressure pump with the key switch whenever working on or maintaining the HPR tool or configuring the water system.

WARNING:  HPR doors must be closed and latched before engaging HPR key switch.

Personal Protective Equipment
Safety glasses must be worn whenever HPR doors are open or when configuring the plumbing in the class 1000 cleanroom.

Emergency Response

1.  For immediate shutdown of HPR System, press Stop button in the Class 10 cleanroom or adjacent to the LEWA pump.

2. For emergency responders, dial x3131.
6.1. Initial Startup of Lewa Pump Following Installation or Maintenance
6.1.1. Remove LOTO devices and engage circuit interrupts if necessary.
6.1.2. Check make-break manifold to ensure water lines are connected.

6.1.2.1. If nitrogen gas purge was configured, turn off gas purge and cap the purge line.

6.1.2.2. Connect water lines and open valves MV-15 and MV-16.
6.1.3. Close HPR doors.
6.1.4. Turn supply water on to system by opening supply valve and verify flow through system and out of wand nozzles.

6.1.5. Charge the low pressure pulsation damper using a bicycle pump to 40 psi.  Specific instructions are found in the Blacoh Sentry pulsation damper operating manual located in the CPL HPR document cabinet.

6.1.6. Charge the high pressure pulsation damper using the charging kit and nitrogen gas bottle to 1000 psi.  Specific instructions are found in the “Flow Guard USA Pulsation Damper CA-7 Charging Instructions” located in the CPL document cabinet.
6.1.7. Enable pump by turning key switch to the Enable position.

6.1.8. Follow Lewa pump startup instructions found in the Lewa operating manual located in the CPL document cabinet.
6.1.8.1. LEWA Pumps & Systems Operating Manual:  S/N:  512.486-010-001 Section 5:  B 0.100 en Metering Pumps, Process Pumps pgs. 8-9.
6.1.9. Slowly increase stroke length to 15 on both diaphragms.

6.1.10. Slowly increase pressure to 1300 psi using VFD controls on the HMI.
6.1.11. Verify 1350 psi set point on the HMI.

6.1.12. Operate pump for a few minutes and inspect system for leaks.
6.1.13. If leaks appear, stop pump and repair leak.  Repeat above steps until leak-tights operation verified.
6.2. Normal Operation Sequence
6.2.1. Disable the high pressure pump by using the key switch in the class 1000 cleanroom.  Turn the key to the ‘Off’ position.
6.2.2. Put on appropriate cleanroom clothing to enter the Class 10 cleanroom.
6.2.3. Close valve MV-16 to isolate water spray while loading cavity.

6.2.4. Remove spray catch stocking from wand.

6.2.5. Roll cavity mounted to BackTech cart and position in front of the HPR tool.

6.2.6. Raise cavity above wand using BackTech cart.  Be careful that cavity does not contact overhead skirting.

6.2.7. Push BackTech cart forward until cavity frame is properly seated into the grip frame on the HPR tool.  Adjust the height of the HPR grip frame using the pendant as required so the locking collars rest on the tube seats of the grip frame.

6.2.8. Lock down four toggle clamps to the cavity frame.

6.2.9. Slowly lower cavity to remove cavity weight from BackTech cart.

6.2.10. Release four toggle clamps on BackTech cart grip.

6.2.11. Park BackTech cart away from the HPR tool.

6.2.12. Close and latch doors on the HPR tool.

6.2.13. Move the HPR to the ‘home’ position using the pendant.  Set the position on the HMI.
6.2.14. Open valve MV-16.

6.2.15. Start the HPR nozzle and wand rotation.

6.2.16. Start high pressure pump and begin rinse cycle.

6.2.17. At completion of rinse cycle, stop high pressure pump using pendant or HMI.
6.2.18. Disable the high pressure pump by using the key switch in the class 1000 cleanroom.  Turn the key to the ‘Off’ position.
6.2.19. Close valve MV-16.

6.2.20. Return cavity to ‘home’ position.

6.2.21. Remove cavity from HPR tool using the reverse procedure described in 6.2.5 to 6.2.10.

6.2.22. Install spray catch stocking.

6.2.23. Once cavity is removed, close and latch doors.

6.2.24. Open valve MV-16.
7. APPENDIX A: HPR SYSTEM MAINTENANCE RECORD
The following maintenance activities will be logged in the form below and on the ILC ELog.

	Activity
	Frequency

	Wand filter replacement
	Annually

	Manifold filter replacement
	Every 3 months or as needed

	Visual inspection
	Monthly

	Sanitization Procedure
	Annually

	Passivation Procedure
	Every 2-3 years or as needed

	LEWA Pump Maintenance
	

	       Pump Oil Inspection
	Weekly

	       Pump Oil Replacement
	As needed—6 months minimum


	Maintenance Activity
	Name
	Date
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