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[bookmark: _Purpose]Purpose and Scope

This procedure describes the steps for preparing a C75 cavity for HPR to setting up a C75 cavity for drying after HPR. HPR is the last interior cleaning process before vertical RF test or cavity string/pair assembly; therefore, it has direct impact on the RF performance of the cavity. Great care should be taken during HPR process, to ensure the proper cleaning of the cavity interior without introducing contamination. Always check glove cleanliness visually and by nitrogen blowing when in doubt, especially before removing/attaching covers from/to cavity flanges. 
 
1. This procedure applies to the new SPEC High Pressure Rinse (HPR) tool that was installed and commissioned in June 2015. 
2. Only properly trained and qualified operators shall operate the HPR tool (upon approval from the Production Chemistry Work-center supervisor or Cavity Production Group leader) 
3. Personnel access into the processing chamber shall be accomplished via portable stairs or step ladder. Portable stairs/step ladders must be stowed in a location so that it does not interfere with the ceiling mounted emergency fire door. 
4. The HPR tool shall only be operated when the Ultra-Pure Water (UPW) system is fully operational. 
5. The HPR wand head is not to be removed by the operator. If the wand head needs to be removed or replaced, contact the SRF Technical Support Group. 
Deviations from this procedure require approval from the Production Chemistry Work center supervisor, Cavity Production Group leader, PI, or SOTR and documentation of the deviance.

NOTE: 
High Pressure Rinsing (HPR) takes place in the Cleanroom. The user MUST follow the necessary protocol to gain entrance into the Cleanroom. Failure to do so will compromise the cleanliness of the work environment. 

This procedure supports the Quality Management System as described in SRF-01-ML-001 Quality Manual. 


Definitions and Diagrams

The following terms have specific meanings within this procedure.

	Term
	Definition

	DI 
	Deionized water, also referred to as ultra-pure water (UPW) 

	HPR 
	High Pressure Rinse 

	Ozone 
	A gas used to be injected in the DI water system during the HPR process 

	PI/PM/TR
	Someone knowledgeable of or responsible for the project or item in question who can provide guidance if questions arise.
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Roles and Responsibilities

The following roles have responsibilities described in this document.

	Role
	Responsibility

	HPR Trained Technician 
	To operate the entirety of the run of the HPR. Placing cavity in HPR, obtaining measurements, inputting data, recording data, removal of cavity from cabinet, and covering/uncovering of flanges prior to/or after finished rinse. 

	
	



Safety

Individual must keep safety as the first priority in the process; before beginning any job, the user must assure they have the correct PPE for the individual job. Maintaining the level of safety and secure nature of the work area is paramount. Assure personal safety by using caution in movement and taking necessary steps to avoid unnecessary personnel in the immediate area. 

Procedure


[bookmark: Required_Identifiers][bookmark: MSAstepsdiagram][bookmark: Secton4_Reference_Docs]Before HPR

1. If utilizing the Ozone injection system, ensure it is in place and ready for the HPR process by confirming with the Technical Support Group.
2. Don new gloves.
a. Throughout process, check glove cleanliness visually and by nitrogen blowing over the particle counter when in doubt, especially before removing/attaching covers from/to cavity flanges. 
3. Begin with a clean, degreased cavity.
4. Inspect the flanges and sealing surfaces of the cavity, if any questionable marks, scratches, or stains are present; contact your supervisor or the PI/PM/TR. 
5. If the cavity was not already caged, install in a C75 cage. Image A
a. The FPC should be facing to the left or right of the brackets. 
b. The HOMs should be facing away and to the side of the brackets. 
c. No flanges should be facing the brackets once caged.
i. Orientation of the cavity is dependent on if going for a single cavity test or into a pair, ensure cavity is caged according to its next steps. 
6.  C75 cavities use the Production Nozzle which is normally installed and ready for use on a regular basis. 
a. Consult with PI/PM/TR if necessary. 
b. If a nozzle change is necessary, contact the SRF Technical Support Group. 
7. Open processing chamber doors. 
8. Once doors have raised fully and safety latch has engaged, remove the wand shield and set to the side in the cabinet. 
9. Verify that the wand has fully retracted into the protective cone. 
a. Do not attempt to load the processing cabinet unless the wand is fully retracted and in the “load” position. 
10. Attach the BackTech (with the longer adapter) to the cage/cavity tooling, secure the cage, and lift the cavity. 
11. Insert cavity into HPR processing chamber. Manipulate BackTech lift cart to align and insert cavity cage legs into the turntable sockets. 
a. C75 cavities are normally rinsed with the FPC in the top right position. 
12. Disconnect Back-Tech lift cart from cage/cavity tooling. Return the BackTech to the storage area. 
13. Firmly press down on cage/cavity tooling to verify that all four legs are fully seated into the turntable sockets. 
a. If unable to fully seat cage/cavity in turntable sockets, stop, contact the Chemistry Work-center Lead.

HPR Wand Alignment

Using the pendent, manually raise wand to align the lower nozzles just inside the lower cavity flange. 
Rotate the turntable while watching the distance between the internal surface of the cavity and the wand head. 
a. This either is typically done by sight, using the built in camera, or using the retractable mirror. 
b. The wand head must be at least ¼” (7 mm) from the internal cavity wall for the entire 360° rotation. 
c. Do not allow the wand to contact the cavity at any time. 
If shims are required, lower the wand and install shims under cage/cavity tooling as needed for alignment. Repeat this step until the lower flange of the cavity is aligned with wand head. 
d. Contact the Chemistry work-center supervisor if the cavity cannot be aligned to the above specifications. 
Record the “bottom” measurement in the log book. 
Manually raise wand to the upper cavity flange. Use the built-in camera or a mirror to watch the wand as it travels through the cavity. 
e. Do not allow the wand to contact the cavity at any time. 
When the wand head reaches the upper flange, rotate the turntable while watching the distance between the internal surface of the cavity and the wand head. 
f. The wand head must be at least ¼” (7 mm) from the internal cavity wall for the entire 360° rotation. 
g. Do not allow the wand to contact the cavity at any time. 
Lower the wand and adjust shims under cage/cavity tooling as needed for alignment. Repeat this step until the cavity is aligned with wand head. 
h. Contact the Chemistry Work-center supervisor if the cavity cannot be aligned to the above specifications. 
Record the “top” measurement. Take wand top position number when the tip is even with top flange surface, round down to the nearest tenth, then subtract 0.1 inch. (e.g. 52.39 > 52.2). 
Record shim location(s) if used. 
Attach a blank to the top flange of the cavity securely. 
i. This is a minimum requirement to protect the filters in the top of the HPR cabinet. 
C75 cavities use a Gore-Tex gasket ring that sits proud seated in a groove of a niobium blank on the top beam line flange only. IMAGE B 
j.  If the Gore-Tex does not sit high enough to protect the blank from touching the flange, replace the gasket or contact the PI/PM/TR/ supervisor. 
k. Blanks used during the HPR run should not have Gore-Tex where the HPR water can touch it directly (i.e. a Gore-Tex O-ring on a blank is acceptable, but a solid piece over a flange is not). 
Close processing chamber door. 
On the HPR software control panel, access the “Motors” screen and return the lift to the “idle” position. 

Starting the HPR

1. On the On the HPR software control panel, put the machine into “Auto” mode. 
2. On the Recipe screen, select “settings” then “Load”, select the recipe with the desired amount of passes to edit, background screen should be green. 
3. Modify the “low limit” and “high limit” values in the appropriate recipe with data recorded previously recorded in 5.2.4 and 5.2.8. 
a. The lift speed is typically set to 0.4 in/min. Table speed is normally set to 2 rpm. 
4. Select the appropriate rinse water temperature. 
a. Ambient is typical, but may be ran hot.
5. Ensure you have the correct number of passes listed in the recipe and save the changes.
a. C75 first rinse – 4 passes
b. C75 second rinse – 2 passes 
6. Load the modified recipe and verify all values are correct for the cavity in the processing chamber.
7. Press the “Start” button on the front of the cabinet to begin the HPR.
a. If delay starting, enter your desired delay time in the “delay start” box on the main screen, verify “Start” button is flashing green and timer is counting down.
8. Verify the wand reaches the programmed “high limit” from recipe. 
9. Verify the pump pressure is between 1250 - 1300 psi on the HPR software control panel. 
a. Adjust pump pressure “Set point” on the Setup screen if adjustment to the pump speed is necessary
i. Any deviations from the typical parameters require PI/PM/TR approval and must be documented in both handwritten and electronic logbooks.
10. Record all pertinent HPR data in both handwritten and electronic logbooks
a. Date 
b. Cavity ID 
c. Cage Number 
d. Technician/Operator Name(s); who put the cavity in and who took it out 
e. Top measurement 
f. Bottom measurement 
g. Start Time 
h. DI Plant Resistivity (MOhm) 
i. Pump Pressure (PSI) 
j. Pump Controller (%) 
k. Inlet Resistivity 
l. Number of passes 
m. Notes on cavity orientation or deviations from the “normal” parameters. 

Finishing the HPR

1. Enter the cleanroom enough ahead of time to prepare clamps and covers for cavity removal.
a. Bring the wide four wheeled cart near the HPR as you will need it after removing the cavity.
2. Don new gloves and blow with nitrogen over the particle counter to remove any particles. 
a. Throughout process, check glove cleanliness visually and by nitrogen blowing over the particle counter when in doubt, especially before removing/attaching covers from/to cavity flanges. Change gloves if they do not blow down.
3. Prepare the blanks to cover any cavity openings. IMAGE C
a. C75 uses Gore-Tex gaskets and mirrored stainless steel blanks. 
b. Blow the pre-cleaned blanks, gaskets, and clamps over the particle counter until particle-free. 
c. Place them on a new wipe on a cleanroom cart. The cart should be away from the direction of nitrogen spray. 
d. The gaskets are placed on top of the mirror side of the corresponding blank with the mirrored / clean side facing up. 
e. Gore-Tex gaskets need extra care because they directly face the cavity inner surface. 
f. Position cart carefully near HPR cabinet. 
4. Once HPR is complete, open the cabinet door. Verify that the wand has fully retracted into the protective cone.
a. If wand not fully retracted, do not attempt to remove the cavity, access the “Motors” screen and move the wand to “Load” position.
b. Wait for the safety mechanism at the top of the door to engage before leaning into or entering the cabinet
5. Cover the cavity openings with the prepared blanks. 
a. First rinse for C75- Work from the bottom up (HOMs and field probe  FPC) 
i. Use only ONE clamp to secure the Gore-Tex and blank to the FPC, HOMs, and Field Probe flanges. 
1. Center the clamp on the FPC and HOM flanges. Be sure to position the FPC clamp so that it does not interfere with removal of the beam line blank.
ii. Use TWO clamps for the beam line flanges.
iii. It may be necessary to rotate the turntable to access the HOM and Field Probe flanges. To do so, verify HPR is in “Manual” mode.
iv. Do not replace the blank already installed on the top flange of the cavity unless directed to do so by the PI/PM/TR.
v. End with the FPC opening towards the front or back of the cabinet (¼ turn from “home”). IMAGE D	
b. Second rinse for C75 (Non pair orientation) - Only the bottom beam line flange should need to be covered.
i. Use TWO clamps to secure the Gore-Tex and blank to the flange. 
ii. It may be necessary to rotate the turntable to access some flanges. 
iii. Do not replace the blank already installed on the top flange of the cavity unless directed to do so by the PI/PM/TR. 
iv. End with the cavity in the “home” position (FPC to the right). IMAGE E
c. Second rinse for C75 (Pair Orientation) – Cavity should be blanked like 5.4.5-A 
i. Cavity will be rinsed FPC down with 2 open elbows attached on the HOM flanges.
ii. Still working bottom to top (FPC  HOMs) blank off the cavity.
iii. FPC should be facing you when removing the cavity from the cabinet, ensure the elbows will not make contact with the BackTech. 
iv. Remove cavity and proceed with tipping procedure in 5.5.1.	
6. To remove the cavity, attach the BackTech lift cart to the cage/cavity tooling.
7. Life and remove cavity from HPR chamber.
8. Replace protective HPR wand cover. 
9. Close HPR processing chamber doors.
a. Re-home the turntable if necessary. 

Draining and tilting to remove trapped water

First rinse for C75 – (Cavity completely disassembled)
a. Moving slowly (it should take about 20 seconds), tilt the cavity 90° so the HOM opening is facing down. IMAGE F
b. With clean gloves, remove the HOM blank and Gore-Tex and let the cavity drain for a minimum of 30 seconds. 
c. Cover the HOM as per step 4.3.5.A-i. 
d. Lower the cage into the wide four-wheeled cart and turn the cavity back ¼ turn to “home” so the brackets face the BackTech and the FPC is at the upper right if you are standing behind the BackTech. 
· For pair orientation, FPC should be facing bottom right if you are standing behind the BackTech. No elbows should be facing the BackTech.
e. Raise the cavity again. 
f. Moving slowly (it should take about 20 seconds), tilt the cavity 90° so the FPC opening is facing down. 
g. With clean gloves, remove the FPC blank and Gore-Tex and let the cavity drain for a minimum of 30 seconds. IMAGE G
h. Cover the FPC as per step 5.4.5.A-i. 
i. Moving slowly (it should take about 20 seconds), place cavity back in upright position.
j. Tilt the cavity 90° so the other HOM opening is facing down. 
k. With clean gloves, remove the HOM blank and Gore-Tex and let the cavity drain for a minimum of 30 seconds. IMAGE H
l. Cover the FPC as per step 5.4.5.A-i. 
m. Return the cage to the four-wheeled cart. 
Second rinse for C75- (Bottom flange no assembled) 
a. Moving slowly (it should take about 20 seconds), tilt the cavity about 60° so the FPC opening is facing down and hold for a minimum of 30 seconds. IMAGE I
b. Slowly, go through the upright position (do not let cavity go upside down) and rotate the cage to the opposite side, about 60° from upright, and hold for a minimum of 30 seconds. IMAGE J
c. Slowly rotate the cavity back to the upright position. 
d. With clean gloves, remove the bottom blank and let the cavity drain for a minimum of 30 seconds before covering as per step 5.4.5.B-i. 
e. Lower the cage into the wide four-wheeled cart and turn the cavity ¼ turn. 
f. Raise the cavity again. 
g. Moving slowly (it should take about 20 seconds), tilt the cavity 90° so the second HOM opening is facing up. IMAGE K
h. Hold for a minimum of 30 seconds.
i. Return the cage to the four-wheeled cart and turn back ¼ turn to the “Home” position where the brackets face the BackTech.
Transfer cage/cavity tooling to ta four wheeled cart if not in one already.
Return the BackTech to the storage area. 

Drying

1. Push the cavity in the four wheeled cart to an appropriate area (drying bay) out of the way of regular foot-traffic. 
Lift the cage and cavity up with a BackTech so that the top blank can be reached without stretching or leaning over the cavity.
a. If a BackTech is not available, contact your supervisor before leaving the cage in the roll cart. 
Don new gloves and blow with nitrogen to check for particles. 
Carefully remove each blank beginning at the top and working from back to front around the cavity towards the bottom.
a. The hand that actuated the clamps (which may be dirty) should not be used to remove the blanks/gaskets. Remove blanks with a lifting motion and move away from the side so your body and gloves stay clear of the cavity opening. IMAGE L.
After removing the upper blanks, raise the cavity to eye level, remove the blanks on the lower half of the cavity.
Raise the cavity to the final elevated dry position. IMAGE M
a. Verify your gloves are still clean after touching the BackTech control module with a particle check. Don new gloves and blow with nitrogen to check for particles if necessary. 
Once finished, slowly back out of drying area. Do not re-enter the drying area once all ports are open. 
Place a cart or chain at the entrance to the drying area to deter unwanted entry. 
Place the removed blanks in the pass through for cleaning or leave for the assembly group to blank the cavity if necessary.
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