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1. Purpose
This procedure controls the transport and handling of 1.3 GHz one-cell cavities between facilities on the Fermilab site as well as between Fermilab and Argonne.  Shipment of cavities between Fermilab and offsite locations like Jefferson Lab, and Cornell University are also addressed.  Appropriate packaging, handling, off-site shipping, and operator training requirements are described.  General guidelines for handling and storing cavities are also described.  Cavity handling and transport within facilities for specific tasks as well as handling at offsite locations are not covered in this procedure.

2. Authorized Personnel

Cavities are to be handled and transported between facilities by authorized and trained personnel only.  Personnel required to handle and to transport cavities between facilities will be identified by employee supervisors via the ITNA questionnaire.  Facility managers are to verify that personnel in their areas of responsibility have received the appropriate training course titled “Safe Handling of SRF Cavities“ (course number FN000434/CR).  A list of authorized and trained personnel will be maintained on the Fermilab TRAIN database. 

3. PPE, Clothing
In addition to work-area specific PPE, the following applies.

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.  When necessary, protective gloves made of cotton or leather may be worn under clean nitrile or latex gloves.

Steel toed shoes are required when handling crates or when moving cavities.  

4. Inter-facility Transportation and Handling Procedure
4.1 General Guidelines --  See also:  “Radio-Frequency Cavity Handling Guidelines”.  TD Doc No.:  OP-333951
4.1.1 Cavities shall be handled in a manner to prevent plastic deformation (bending) of the structure.  

4.1.2 Cavity ports shall be closed with protective caps or flanges except when the cavity processing requires these ports to be open.  

4.1.3 The internal cavity integrity shall be maintained in accordance with the process step requirements.
4.1.4 Cavity flange sealing surfaces shall be protected at all times during all processing steps.

4.1.5 Cavities shall be transported between facilities inside properly packaged and approved crates.

4.1.6 Cavities shall be stored in approved crates in low traffic areas designated by facility supervisors unless effectively secured in measurement, inspection, or processing tooling.

4.1.7 Cavities and their frames must be stored in areas where they are not unduly exposed to dust, dirt, debris, grease, oils, or other detrimental contaminants.  In industrial areas where clean environments are not achievable (i.e. e-beam welding vendor, MDB, etc.), location specific procedures or controls may be required to ensure internal cavity surface integrity.

4.1.8 Cavities are often equipped with delicate RF couplers and feedthroughs.  These devices shall be protected during cavity handling.  Protective covers shall be utilized where appropriate.
4.2 Transport Crate Details
4.2.1 There will be one preferred style of one-cell cavity transport crate.  ACCEL/RI provides this type of crate when they ship to Fermilab newly fabricated 9-cell 1.3 GHz cavities. A photo of the crate is shown below in 4.2.2. This type of crate is usable for both “bare” and “assembled” cavities.
A second style of crate, as shown below in Figure 2, is acceptable for  transporting and storing bare one-cell cavities provided the crate has a secured lid.“
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Figure 1:  Approved one-cell cavity storage and transport crate.
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Figure 2:  Approved one-cell storage and transport crate for bare cavties only.
4.2.2 All transport crates designated solely for one-cell use must be labeled “For Use 1.3 GHz 1-Cell Cavities Only”, and “Gross Weight not to Exceed 100 lbs”.  Other markings and labels should be removed.
4.2.3 In the event that the above detailed crates are unavailable, an alternative approved crate may be substituted by seeking a variance request as described in section 7.  This substitute crate must have suitable internal closed-cell polyethylene padding and external labels.  The substitute crate approval may be granted by the acting 1-cell Cavity Coordinator (Radio Frequency Cavity Handling Guidelines – TD Doc No.: OP-333951).
4.3 Packaging Instructions
4.3.1 The one-cell transport crate lid shall be fitted with 2” light density closed cell white polyethylene foam.  
4.3.2 Each cavity shall be supported on the beam tubes by v-blocks made of 2” light density closed cell white polyethylene foam on each end of the cavity.  A drawing of this v-block pattern is located in Appendix A.  These v-blocks shall support the cavity such that the cavity cell equator region will compress the lid mounted foam by 1/2” when the lid is fully closed.  Figure 3 shows a close-up of how to use the v-block supports for a one-cell cavity.
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Figure 3:  One-cell cavity supported in crate with foam v-blocks.
4.3.3 Extra v-blocks that remain in the crate shall be used as spacer when transporting multiple cavities as well as end padding.  See Figure 4 for an example of a properly packaged pair 1-cell cavities.
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Figure 4:  Two one-cell cavities packaged in crate.
4.3.4 Fully assembled one-cell cavities ready for vertical testing must be packaged and transported individually utilizing the same v-block foam supports.  The cavity should be centered in the box with the spacer blocks located at the ends of the crate.
4.3.5 Occasionally, one-cell cavities may be transported within 4-bar frames.  In these instances, the 4-bar frame acts as the primary support mechanism within the crate.  The v-block supports should be used as end spacers and may be used to wedge the frame against the side of the crate to keep the cavity from moving.
4.3.6 Cavities should be positioned inside the transport crate by hand.

4.3.7 A properly packaged crate will have the load balanced such that one end of the crate is not heavier than the other.

4.3.8 The gross loaded transport weight of the crate shall not exceed 100 lbs

4.3.9 Prior to moving the crate, ensure locking clasps are fully engaged.
4.3.10 Each crate must have an external label indicating the serial number of the cavity or cavities it contains.
4.4 Crate Transport Instructions
4.4.1 Two people are required to lift the musical instrument style transport crate shown in Figure 1 by hand.  The single bare-cavity crate shown in Figure 2 may be carried by one person.
4.4.2 The transport crate may be loaded or unloaded into or out of Fermilab vehicles by hand.

4.4.3 If necessary, a crane or forklift may be used to load or unload a crate from Fermilab vehicles by utilizing authorized crane and forklift operator skill.

4.4.4 Only Fermilab vehicles are authorized to transport 1-cell cavities.
4.4.5 Cavity transport between buildings in the Industrial Building complex may be accomplished using wheeled dollies or trolleys as shown in Figure 5.

[image: image6.jpg]



Figure 5:  Wheeled dolly used for cavity transport between IB complex buildings.

4.4.6 A Fermilab van or truck should be used to transport 1-cell cavities between Fermilab and Argonne National Laboratory.  The cavity crate should be tied down with come-along straps to prevent crate movement during transport. .

4.4.7 Any appropriate Fermilab vehicle can be used to transport 1-cell cavities between buildings at Fermilab.  The cavity crate should be secured to the floor of the transport vehicle with come-along straps.

4.4.8 For open-air transport in a Lab pickup truck during threat of inclement weather, care must be taken to prevent moisture from contacting the transport crate.  When possible, avoid transport during rain, snow, or sleet.  If transport is necessary during periods of rain, snow, or sleet and a covered vehicle like a Lab van is not available, carefully cover the transport crate with a water-proof tarp prior to loading it into the transport vehicle.
4.4.9 Do not leave cavity crate exposed outdoors for more time than is necessary to transport between buildings.
5. Cavity Sign Off Instructions
5.1.1. The person responsible for transporting the cavity crate between locations must electronically sign the “Cavity Tracking Database” verifying the following items prior to loading the transport vehicle:
5.1.1.1. Cavity crate contents and internal status.

5.1.1.2. Location to be delivered.

5.1.1.3. Person receiving cavity.
5.1.2. The person receiving the cavity must electronically sign the “Cavity Tracking Database” when receiving the cavity and verify the cavity crate contents. This signature indicates a transfer of responsibility for the cavity to the receiver.
6. General Cavity Storage Guidelines

6.1.1. Cavities, when not undergoing processing, measurement, testing, or other work, should remain in the transport crates.

6.1.2. Crate storage areas in the various facilities should be located away from foot and machine traffic.

6.1.3. Individuals responsible for cavity processes are also responsible for providing safe storage within their facilities.

7. Cavity Transport and Handling Variance Requests

7.1.1. In the case where the above procedure is not suitable for transporting or handling 1-cell 1.3 GHz cavities, an exception request may be filed with the TD SRF Development Department Head.

7.1.2. A justification statement as to why this procedure is not appropriate as well as an alternative handling procedure and hazard analysis must be provided to receive the exception.

7.1.3. Variance requests will be handled on a case-by-case basis.
8.  Appendix A – V-block Support Pattern for 1-cell Cavity Crate
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