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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, and stored properly. In addition, due to the long lead times for their procurement and preparation, damage to or loss of cavities can have a severe negative impact on the Fermilab’s mission with significant consequences to the SRF 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.

This procedure controls handling and storage of 1.3 GHz one-cell and nine-cell cavities within the IB4 Tumbling Area.  This procedure is to be followed for all cavity handling and storage from the time a cavity arrives at the IB4 Tumbling Area to the time it departs. The requirements of “Authorized Personnel”, or personnel allowed to handle cavities in the IB4 Tumbling Area are defined.  Personal protective equipment requirements are also described. 

2. [bookmark: _Toc238370502][bookmark: _Toc243371260][bookmark: _Toc243371971][bookmark: _Toc243372145][bookmark: _Toc243372596][bookmark: _Toc243372656][bookmark: _Toc243383505][bookmark: _Toc243387116]Authorized Personnel

	Cavities are to be handled within IB4 Tumbling Area only by authorized and trained personnel. The IB4 Tumbling Responsible Engineer and the Fermilab Scientist in Charge shall perform this training and grant authorization as defined in “Procedure to Authorize Personnel for 1.3 GHz SRF Cavity Handling AT THE IB4 TUMBLING AREA, OP-333977”.  A list of currently trained and authorized personnel shall be maintained by SRF Department management and the Fermilab Scientist in Charge. 
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Fermi National Accelerator Laboratory general PPE requirements are to be followed on all FNAL premises.  See appropriate FNAL ES&H manuals.

All personnel handling cavities in the IB4 Tumbling Area shall wear the appropriate Personal Protective Equipment (PPE). This includes, but is not limited to, safety shoes when transporting or lifting cavities or their shipping containers and safety glasses when using the cavity rinse tool/media loader.

Other PPE requirements are described in activity or tooling specific procedures.
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4. IB4 Tumbling Area 1.3 GHz SRF Cavity Handling Procedure

4.1. [bookmark: _Toc243371263][bookmark: _Toc243371974][bookmark: _Toc243372148][bookmark: _Toc243372599][bookmark: _Toc243372659][bookmark: _Toc243383508][bookmark: _Toc243387119]General SRF Cavity Handling

4.1.1. The following general cavity handling procedures apply and are to be followed where appropriate.
4.1.1.1. “Radio-Frequency Cavity Handling Guidelines”.  TD Doc No.:  OP-333951
4.1.1.2. “Procedure for Inter-facility Transport and Handling of 1.3 GHz Nine-cell SRF Cavities”.  TD Doc. No.:  OP-333952
4.1.1.3. “Procedure for Inter-facility Transport and Handling of 1.3 GHz One-cell SRF Cavities”.  TD Doc. No.:  OP-333950
4.1.2. All cavities must be transported to the IB4 Tumbling Area in approved shipping crates.  If a cavity arrives at the IB4 Tumbling Area without such a crate, receipt of the cavity shall be refused.  Approved shipping containers are detailed in the procedures listed in section 4.1.1.2 and 4.1.1.3.
4.2. [bookmark: _Toc243371264][bookmark: _Toc243371975][bookmark: _Toc243372149][bookmark: _Toc243372600][bookmark: _Toc243372660][bookmark: _Toc243383509][bookmark: _Toc243387120]Cavity Storage Requirements

4.2.1. Cavities may be stored in their transport boxes in designated storage areas.
4.2.1.1. Cavities may be stored in crates in the IB4 Tumbling Area in approved areas designated by the Responsible Engineer.
4.2.2. Both 9-cell and 1-cell cavities may be stored temporarily in the tumbler in the IB4 Tumbling Area.    Storage durations longer than overnight shall require approval from the Responsible Engineer or the Scientist in Charge. 
4.2.3. Cavities may be stored on approved V-blocks on the assembly table or on the media loading rinse table.
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5.1. One-cell cavities shall arrive in approved vehicles as described in “Procedure for Inter-facility Transport and Handling of 1.3 GHz One-cell SRF Cavities”.  TD Doc. No.:  OP-333950
5.2. Loading and unloading one-cell cavity crates from the transport vehicle may be performed by hand.  
5.3. Musical instrument style cavity crates must be loaded or unloaded from transport vehicles by two people.  
5.4. Wooden bare-cavity crates containing one cavity may be loaded or unloaded from a transport vehicle by a single person.
5.5. One-cell cavities may be carried by hand with or without a 4-bar frame. 
5.6. One-cell cavities must remain in the 4-bar frame from the time media is loaded until through the time the cavity is rinsed out.
5.7.  Exact handling procedures that must be followed for single cell cavities undergoing the tumbling procedure are seen in OP-333835 “SINGLE/MULTI-CELL RF CAVITY TUMBLING OPERATING PROCEDURE”. 
6. [bookmark: _Toc243371266][bookmark: _Toc243371977][bookmark: _Toc243372151][bookmark: _Toc243372602][bookmark: _Toc243372662][bookmark: _Toc243383511][bookmark: _Toc243387122]1.3 GHz Nine-cell Cavity Handling Requirements

6.1. [bookmark: _Toc243371267][bookmark: _Toc243371978][bookmark: _Toc243372152][bookmark: _Toc243372370][bookmark: _Toc243372603][bookmark: _Toc243372663][bookmark: _Toc243383222][bookmark: _Toc243383482][bookmark: _Toc243383512][bookmark: _Toc243387123]General Requirements

6.1.1. Cavities in crates shall arrive by approved transport vehicle as described in “Procedure for Inter-facility Transport and Handling of 1.3 GHz Nine-cell SRF Cavities”.  TD Doc. No.:  OP-333952
6.1.2. Crates shall be loaded and unloaded from the transport vehicle using an appropriate fork truck.  The minimum fork truck requirement are as follows: 
6.1.2.1. Load capacity at end of forks:  400 lbs.
6.1.2.2. Fork engagement length:  38 inches minimum.
6.1.3. [bookmark: _Toc243372371][bookmark: _Toc243372604][bookmark: _Toc243372664][bookmark: _Toc243383223]Cavity crates must be put on wooden 4-wheeled low-boy dollies or a large platform rolling dolly for transport within Industrial Building 4.  
6.2. [bookmark: _Toc243387124]1.3 GHz Nine-cell Manual Cavity Handing

6.2.1. Manual loading and unloading of bare cavities from crates requires two people.  Figures 1 and 2 show appropriate techniques for handling a bare nine-cell cavity without a 4-bar frame and one with a 4-bar frame.
[image: IMG_2507]
Figure 1:  Proper technique for manual handling of bare nine-cell cavity.
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Figure 2:  Proper technique for handling bare cavity in 4-bar frame.

6.2.2. Two people may carry a bare empty cavity from the crate to the media loading/rinse table or vice versa.
6.2.3. Once the cavity is loaded with tumbling media and or water the cavity shall only be moved by crane.
6.3. Tumbling Related Handling
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Figure 3:  Proper technique for handling of nine-cell cavity for tumbling

6.3.1. Exact handling procedures that must be followed for nine cell cavities undergoing the tumbling procedure are seen in OP-333835 “SINGLE/MULTI-CELL RF CAVITY TUMBLING OPERATING PROCEDURE”. 
6.3.2. Figure 3 shows how the cavity shall be unloaded from a crate (a), put onto a table with V-blocks (V-blocks not shown) (b), loaded into the media loading/rinse table (c), and finally loaded into the tumbler (d).  The cavity may be manually removed from the shipping crate, as shown in figures 1 and 2, or the cavity may be removed using the crane. After the 9-cell cavity is removed from the crate and put on V-blocks on the table shown, all subsequent moving steps must involve the crane. If the crane is used to lift the cavity directly (with no 4-bar frame) the sling should go on the stiffening ring between cells 2 and 3 and between cells 7 and 8.




7. [bookmark: _Toc243387129]Cavity Handling Procedure Variance Requests

7.1. Where the above procedure is not suitable for handling nine-cell 1.3 GHz cavities in the IB4 Tumbling Area and other authorized areas, an exception request shall be requested from the Responsible Engineer and approved by SRF Development Department Head.
7.2. A justification statement as to why this procedure is not appropriate as well as an alternative handling procedure and hazard analysis as necessary must be provided to receive the exception.
7.3. Variance requests will be handled on a case-by-case basis.
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