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1. Purpose

SRF Cavities are complex, delicate, and high-value devices. They can be easily damaged, and rendered useless, if they are not handled, transported, or stored appropriately. In addition, due to the long lead times for their procurement and preparation, damage to or loss of a cavity can have a severe negative impact on the Laboratory’s mission with significant consequences to the Laboratory’s program. In order to prevent these negative impacts, a training plan has been established to ensure that only authorized personnel perform these activities, and do so in a manner that is consistent with established procedures and practices.
1.3GHz SRF cavity handling at the IB4 RF lab includes:

- Incoming field flatness, frequency and cavity alignment QC for unprocessed bare cavities.

 - Straightening, field flatness and frequency tuning of the bare cavities after bulk CP and 800C baking (if needed).
- Straightening, field flatness and frequency tuning of the vertical tested cavities (if needed).
- Final field flatness and cavity alignment QC of the cavities welded with the helium tank (if needed).
2. Authorized Personnel

Cavities are to be handled / transported within IB4 RF LAB by only by authorized and trained personnel. The responsible RF engineer shall perform this training and grant authorization. A list of currently trained and authorized personnel shall be maintained by SRF Department management (Procedure to Authorize Personnel for SRF Cavity Handling at IB4 RF LAB, OP-333959).

3. PPE, Clothing
All personnel handling cavities in IB4 RF LAB shall wear the appropriate Personal Protective Equipment (PPE) and Class 1000 clean room garments and accessories. This includes, but is not limited to, safety shoes when transporting /lifting cavities or their shipping containers, and safety glasses when using hand-held power tools (e.g., cordless drill) when removing screws fastening shipping crate covers.

When manual cavity handling is required, personnel must wear clean Nitrile, latex, or equivalent material gloves. Bare hands or work gloves likely to deposit any oils or dirt onto the cavity or support frame are unacceptable.  

4. SRF Cavity handling at IB4 RF LAB
Bare Cavities:

Preparation for Helium Vessel welding

· 1.3GHz vertically tested cavities arrive to CAF-MP9 either from JLAB or IB1 VTS. The cavities are usually sealed and outfitted with flanges and peripheral components needed for VT. These cavities are shipped inside a wood box with foam liners inside.

· When the cavity arrives to CAF-MP9, the cavity is removed out of the box with straps (5 feet long, clean) and crane. The cavity is then set on the bare cavity storage fixture, tie-down clamps are installed, and the cavity is moved (rolled on the fixture with wheels) into the Class 1000 soft wall clean room. 

· In the soft wall clean room, cavity is installed (with hands, 2 techs) on the measurement fixture for straightness measurements See Figure 3. If the straightness measurement data is not acceptable by the RF engineer, the cavity needs to be transported to CAF-IB4 RF QC lab for field flatness tuning. The cavity is removed the measurement fixture with hands by 2 techs. It is installed on the bare cavity storage fixture. Tie-down clamps are installed. The vertical test peripheral components and flanges need to be disassembled in the soft wall clean room. The cavity is then outfitted with the flange configuration required for the cavity tank welding. The cavity is then rolled with the fixture outside of the soft wall clean room. The cavity is the installed into a wood box with wheels. See Figure 1. The cavity is transported from MP9 to IB4 with a truck.
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Figure 1: Bare Cavity wood box to move the cavity from CAF-MP9 to CAF-IB4
· Remove the bare cavity outside of the wooden crate using slings and the crane on IB4 production floor. CAF personnel who are trained and authorized can only perform this task. (Procedure to Authorize Personnel for SRF Cavity Handling at CAF, OP-333954)
· Install the bare cavity onto the storage cart. Secure with radial clamps. See Figure 2.
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Figure 2: Bare cavity storage fixture
· Move the cavity on the storage cart to IB4 RF LAB. 
Cavities with helium tank:

· [image: image11.png]Cavities with the helium tank are transported from CAF-MP9 to IB4 inside a wooden crate by trained CAF personnel. See Figure 3. 
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Figure 3: A helium vessel w/o cavity and cavity lifting attachment photographed

· Trained CAF personnel remove the cavity with tank out of the wooden crate and install the cavity on the cavity storage cart on the IB4 production floor
· Lift cavity with crane form container 10” or more above container and 10” or more above storage fixture. Move cavity away from container to storage fixture.
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· Lower cavity to storage fixture

· Move cavity on storage fixture to RF lab.
All RF measurements of ILC 1.3 GHz cavity will be done after its installation on bead pull fixture.

Bare cavity installation:
· Put cavity support frame of the bead pull fixture in horizontal position.
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· Remove removable half rings from locking rings.
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· Move the cavity on storage fixture to the support frame. Power coupler end of the cavity near top of the support frame.
· If applicable, adjust distance between locking rings of the support frame. Especially when switch from short-short cavity to long-short and vice-versa. This distance should be same as cavity length, flange to flange. Lower locking ring position is adjustable. Upper locking ring position is fixed.
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· Install RF flanges with antennas on main coupler port flange and field probe coupler port flange.
· Install laser installation rings to the beam pipe flanges. 
· Install cavity on support frame of the bead pull fixture. Move storage fixture with the cavity closer to support frame. Cavity beam pipe flanges and locking half ring of the support fixture should be aligned.
· If applicable use cavity lifting fixture. Remove blocking fingers from arms on the Cavity Lifter and install on parking holes. Move Cavity Lifter to the cavity installed on Storage Fixture with the center of the arms on top of irises #2 and #7. Lower Cavity lifter, install blocking fingers in arms when arms are clamped around irises and blocking holes of the arms are aligned. Lift cavity above Storage Fixture using the Lifter. Move Storage Fixture to safe place. Move Cavity Lifter with cavity to Support Frame. Position the cavity.  Beam pipe flanges should be above Locking half rings. Position the coupler up (12AM) position, rotating the cavity carefully if necessary. Lower the cavity to the Support Frame. Remove blocking fingers from arms, install them on parking holes. Raise arm above cavity. Move Cavity Lifter from Bead Pull Fixture to the parking place.
· If not, two persons lift cavity from storage fixture supporting on 1st and 9th cells and put it on support frame. [Note: This a deviation from the standard manual handling from the beam line flanges of the cavity]. Power coupler end of the cavity near top of the support frame. Power coupler on 12:00 position. 
· Lock cavity on support frame by installing half ring around cavity flanges.
· Lift support frame with cavity and put it in position when coupler end of the cavity up direction.
· Secure support frame position. Upper locking ring is designed to secure the cavity position in vertical direction.
· Connect cables to the connectors installed on cavity flanges.
· Cavity is ready for RF measurements.
Cavity with helium tank installation:
· Put cavity support frame of the bead pull fixture in horizontal position.
· Remove removable half rings from locking rings.
· Move the cavity on storage fixture to the support frame. Power coupler end of the cavity near top of the support frame.
· If applicable, adjust distance between locking rings of the support frame. Especially when switch from short-short cavity to long-short and vice-versa. This distance should be same as cavity length, flange to flange. Lower locking ring position is adjustable. Upper locking ring position is fixed.
· Install RF flanges with antennas on main coupler port and field probe coupler port.
· Install laser installation rings to the beam pipe flanges. 
· Install cavity on support frame of the bead pull fixture. Move storage fixture with the cavity closer to support frame. Cavity flanges and locking half ring of the support fixture should be aligned.  Use Cavity lifter2 rated up to 200 lb. Power coupler end of the cavity near top of the support frame. Power coupler on 12:00 position.
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· Lock cavity on support frame by installing half ring around cavity flanges. Move Cavity Lifter from Bead Pull Fixture to the parking place.
· Lift support frame with cavity and put it in position when coupler end of the cavity up direction.
· Secure support frame position. Upper locking ring is designed to secure the cavity position in vertical direction.
· Connect cables to the connectors installed on cavity flanges.
· Cavity is ready for RF measurements.

























































Cavity with tank lifting attachment








