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Procedures and Checklists are organized in the order 
in which work will be performed and with a primary 
technician type in mind (Beamline vacuum technician 
or Plasma processing technician).

Procedures and Checklists developed based on 
experience in the single cavity vertical plasma 
processing in the VSA and cryomodule plasma 
processing in the CMTF.  

Relevant existing procedures and checklists were 
reviewed to ensure alignment to trained work 
practices and Beamline vacuum technicians provided 
input during the development of the plasma 
processing beamline work documents.

All documents are currently in review status.



Work Control Document Sequence Overview
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Plasma Processing Checklists

Connect Cryomodule 
to Plasma Carts

• Cleanroom Setup 
Checklist 
(WMGRDR)

• Beamline 
Connections and 
Leak Checks

Prepare for 
Cryomodule Plasma 
Processing

• Cable and Network 
Analyzer 
Calibrations

• Determine Phase 
Shifter and Create 
Modes File

• Setup Gas Flow

• Setup RF Cables

Cryomodule Plasma 
Processing

• Cavity cell / cell pair 
processing figures

• Coupler breakdown 
examples

• End of Shift / Round 

• Start of new Round 
/ Shift

Disconnect 
Cryomodule from 
Plasma Carts 

• Cleanroom Setup 
Checklist 
(WMGRDR)

• Cryomodule 
Pumpdown

• Beamline 
Disconnections

Cryomodule Pre-
Processing 

Measurements

Cryomodule Post-
Processing 

Measurements



JLab DocuShare – PLACLN Project Folders

• DocuShare is a web-accessible 
centralized file storage database (Lab-
wide & SRF)

• Stores files for common access to the 
latest approved document versions.

• Revision control is maintained for history 
and records.

• The Plasma Processing Project 
(PLACLN) has a file directory in 
DocuShare to manage documents

• All Procedures and Checklist are 
available in the 06 – Process Documents 
and Travelers folder
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Work Control Document (WCD) Register

• Available in the Project’s DocuShare folder for 
Process Documents and Travelers

• Lists all documents needed to perform work, 
including beamline vacuum, setup, and plasma 
processing.
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Beamline Vacuum Work Checklist

• Checklist provides an overview of 
primary actions required and points to the 
procedures

• Procedure provides detailed step-by-step 
instructions
－Connect Plasma Processing Carts to 

Closed Volume

－Disconnect Plasma Processing Carts 
from Closed Volume

• Intended to be performed by trained 
beamline vacuum technicians

• Reference existing WMGRDR 
documents when appropriate

• Plasma processing staff will provide 
oversite and assistance for operating the 
plasma processing carts
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Vacuum work.

1
Assemble a portable clean hood covering the area around the upstream and 
down stream girders.

FM-WMGRDR-
CLNRM-SETUP

2

Using appropriate clean hood and clean assembly techniques connect the 
cavity to the pumping cart to the valve located on the ion pump just upstream 
of the cryomodule.  
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3
Pump out the line to UHV and open the valve between the pump cart and the 
ion pump.

4

Insure that the “B” beam line valve just upstream of the cryomodule is closed 
and unplugged* from the control system.  *Unplugging it makes it such that 
no one from operations can open the valve while we have the cryomodule 
beam line up to 0.3 Torr.

5

Using appropriate clean hood and clean assembly techniques, connect the 
supply line manifold to the closed valve located on the downstream ion pump 
{downstream beam line valve}.  

6
Pump out the supply manifold {for CMTF do this with the right-angle valve 
attached to the beam line open}.

7

Using a local* valve control box, open the valve connected to the downstream 
ion pump {for the CMTF open the downstream beam line valve. *Using a local 
box insures that no one from ops can close the valve when we are flowing gas 
through the cryomodule.

8

Turn off the two ion pumps that one just upstream of the cryomodule and 
one just down stream of the cryomodule and unplug them from their 
respective power supplies.

9
Using established procedures establish gas flow to the cavity and process the 
cavity and adjust the oxygen percentage.

PLACLN-PR-CM-
PREP

10 After processing stop the flow of gas to the cavity using the MFC. PLACLN-PR-CM-
PROC11 Close the valve between the gas supply cart and the gas supply manifold.

12
When the gas supply and pump out manifolds are below 10 mTorr, open the 
main valve to turbo pump B.
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13

When the system is at UHV close the valve between the downstream ion 
pump and the gas supply manifold {in the CMTF close the downstream beam 
line gate valve.}

14 Turn on the two ion pumps {CMTF turn on the ion pump}

15 Close the valve on the upstream ion pump.

16

Using a flow of less than 70 SCCM backfill the supply manifold to slightly over 
1 ATM. {CMTF While someone is watching the ion pump pressure backfill the 
supply manifold with 70 SCCM of inert gas.}  If the pressure on the ion pump 
increases stop and evaluate the situation.

17 Turn off the RGA.

18 Turn off the turbo pumps and let them spin down for 20 minutes.

19 Turn off the backing pumps on the turbo cart.

20 Backfill pump out manifold with nitrogen via valve VB5 or VA5.

21

Using appropriate clean hood and clean assembly techniques disconnect the 
pumping manifold and gas supply manifold from the beam line {cryomodule} 
and apply blank conflat flanges to all open ports.



Beamline Vacuum Work Procedures
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Beamline Vacuum- Connect Plasma Processing Carts to Closed Volume Procedure

Section 8

• Install Manifold on Plasma Vacuum Cart

• Leak Check Plasma Vacuum Cart and  
Manifold

• Install Plasma Vacuum Cart to Cryomodule

• Leak Check Plasma Vacuum Cart Connection 
to Cryomodule

• Open Cryomodule to Plasma Vacuum Cart

Section 9

• Install Manifold on Plasma Gas Supply Cart

• Install Plasma Gas Supply Cart to 
Cryomodule

• Leak Check Plasma Gas Supply Cart 
Connection to Girder

• Open Girder to Plasma Gas Supply Cart
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Plasma Processing Checklist

• Checklists provides an overview of 
primary actions required

－Initial setup

－Beginning of each day

－End of each day

• Procedure provides detailed step-by-step 
instructions

－Cable Calibrations

－Network Analyzer Calibration

－Create Modes File

－Determine Phase Shift

－Prepare Carts, System, Software

－Plasma Process

• Intended to be performed by trained 
plasma processing technicians 

C100 Plasma Process Work Control Documents 8

RF work for plasma processing a cryomodule accelerator tunnel {and CMTF}

1

Using appropriate LOTO procedures remove a section of waveguide upstream of 
the one-half to full-height waveguide transition. Place a metal blank on the 
upstream waveguide and a waveguide to type-N transition on the downstream 
waveguide. (EES-RF {SRF cryomodule assembly} group task)

2 Using established procedures calibrate the RF cables.

3

Using a calibrated network analyzer S1 port connected to the HOM coupler being 
used to drive the cavity and connect the motorized phase shifter to the second 
HOM port use the established procedure to measure S11 and S21 as a function of 
phase shifter position for all 8 cavities.  The phase shifter position shall be varied 
between 0 and 360 degrees of two-way phase shift in 5 degree increments.

4
Using established procedures determine the optimal phase shift position for 
processing each cavity.

5
Connect the output of the RF system to the selected HOM and the input to the RF 
system to the waveguide top-hat.

6

Using established procedures, process each cell or combination of two cells for 
one hour.  Up to four cavities can be processed at the simultaneously.  One may 
not process adjacent cavities simultaneously.

7
The RF controls must be attended at all times when the coupler interlock is not 
engaged.

8
Process all of the cavities twice with at least a 24-hour break between processing 
cycles on individual cavities.



Plasma Processing Checklists Continued

Plasma Processing a cryomodule Beginning of Day Checklist

1

Verify the cryomodule's upstream gate valve (near the plasma vacuum cart) is 
closed and the cryomodule's downstream gate valve (near the plasma gas cart) 
is open.

2 Verify the cryomodule's ion pumps are off.

3
Verify the PlasmaMain software is running and reading all sensors, meters, 
gauges, etc. correctly.  Verify the RGA is running and the filament is on.

4
Verify the cryomodule's pressure is in the E-5 Torr or lower range and the 
plasma gas cart is reading 0.1 Torr (bottom of scale).

5 Verify the MFC is closed.  

6
Close the plasma gas cart valves to the scroll pump (Pump Main and VN2).  
Open the gas tanks, VA1, VA2, VM1, and VM2.

7

Slowly open the valve on the gas cart manifold between the plasma gas cart 
and the girder isolation valve.  Verify the cryomodule's pressure remains 
steady.  If any significant change in the cryomodule's pressure is observed, 
close the gas cart manifold valve and seek assistance to troubleshoot.

8

Using the PlasmaMain software, set the MFC setpoint to the value used on the 
previous plasma processing day.  Verify the pressure setpoint is correct.  Start 
gas flow with the PlasmaMain software.

9
Once the gas flow is regulating at the correct pressure, check the O2%.  Adjust 
the gas cart slowly as needed to ensure the O2% is in the target range.

10 Move the RF input and phase shifter cables to the cavities to be processed.

11
Load the correct mode files to the PlasmaMain software and set the phase 
shifter position for each cavity.

12 Turn on the amplifier(s).

13
In the PlasmaMain software, set the network analyzer S21 baseline trace and 
modes for frequency shift calculation.

14
Verify the RGA is reading good baseline partial pressures.  Begin plasma 
processing in accordance with the procedure.
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Plasma Processing a cryomodule End of Day Checklist

1

Stop gas flow by closing the MFC.  Note the MFC setpoint on the PlasmaMain 
program.  Close the gas tanks and the valves on the gas cart.  Continue pumping 
the cryomodule with the plasma vacuum cart.

2
Close the valve on the plasma manifold between the gas cart and the girder 
isolation valve.  Leave the isolation valve open.

3
Using the scroll pump on the gas cart, pump out the gas line from VA2, VM2 
through to the closed gas cart manifold valve.

4
Once the capacitive manometer on the plasma vacuum cart manifold reads in the 
E-5 Torr range, fully open the V21 valve on the vacuum cart.

5 Turn off the amplifier(s).

6 Back up files.

7
Create Elog entry noting which cavities and cells were processed, the gas 
pressure, gas flow, and O2% used. 

8
Complete fields in the traveler PLACLN-CMTF-CM-PLSM for work performed.



Cable Calibration Procedure
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Determine Phase Shift Procedure
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In Development



Prepare for Plasma Processing Procedure
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Cryomodule Plasma Processing Procedure
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Questions?

CEBAF C100 Cryomodule Plasma Process Readiness Review

Work Control Documents (WCD)

• All process documents saved to an accessible DocuShare location

• WCD Register provides a list of all documents

• Checklists and Procedures were developed for Beamline vacuum work and Plasma processing

• Checklists provide control of the sequence of actions and verification for actions that need to be completed 

• Procedures provide the detailed instructions on how to perform each action 

• Existing WMGRDR documents were used as reference while developing the beamline vacuum work 
procedures

• Plasma processing and beamline vacuum work documents were developed based on experience during the 
single cavity and cryomodule plasma processing cycles
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