	[image: image4.png]


[image: image4.png]
	Radio-Frequency Cavity Handling Guidelines
	Doc. No. OP-333951
Rev. A
Date: 03-Jun-2011
Page 2 of  9



[image: image1.png]



FERMILAB

Technical Division

SRFD Department

RADIO-FREQUENCY CAVITY HANDLING GUIDELINES
	Reviewed by:
  Allan Rowe                      
        Date: 03-Jun-11
Allan Rowe
	Organization

TD/SRFDD
	Extension

X4474

	Authored and Approved by:

  Mark Champion
                      Date: 06-Jun-11
Mark Champion
	Organization

TD/SRFDD Head
	Extension

X3906


Revision History
	Revision
	Date
	Section No.
	Revision Description

	None
	14-Sep-09
	All
	Initial Release – TRR 2076

	A
	03-Jun-11
	2
5
	Single-cell coordinator changed
Added trollies or dollies as approved transportation method between industrial buildings

TRR 2201

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Review History
The review period for this document is three years.

	Revision
	Date
	Comments

	A
	June, 2014 (expected review date)
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table of Contents

41.
Introduction


42.
Responsibilities


53.
Training Requirements


54.
General Guidelines


65.
Cavity Transport


76.
Cavity Storage


87.
Appendix A – Responsibilities for RF cavity handling




1. Introduction

The development and deployment of Radio-Frequency (RF) cavities is a major part of the Fermilab Technical Division mission. The Technical Division is developing normal conducting (copper) and superconducting (niobium) cavities primarily under the High Intensity Neutrino Source (HINS), Project X, and International Linear Collider (ILC) R&D programs.

RF cavities are expensive and long-lead components. For example, a 1.3 GHz nine-cell ILC cavity costs $80-100k and requires a lead time of approximately one year. Once a cavity is received from a vendor, it undergoes extensive processing and testing. By the time it is installed in a cryomodule, the total investment per cavity is on the order of $250k.

Although cavities appear to be robust objects, they are in fact quite fragile. The cavity interior surface condition and geometry is critical to the cavity performance. Any cavity, if dropped, will essentially be ruined due to deformation of the cavity shape. Mishandling of a cavity can result in small deformations and detuning, which will need to be corrected in the tuning lab at significant expense.

RF cavities are also vacuum vessels. They are operated with interior vacuum pressures less than 1e-6 Torr. As such, it is imperative that the vacuum integrity of the cavity be preserved throughout all processes applied to the cavity.

The cleanliness of the cavity interior surfaces is critically important to the cavity performance. This is especially true for superconducting cavities, which receive extensive surface processing, cleaning, and assembly in a clean room.

Finally, in the case of a superconducting cavity, the cavity is a cryogenically cooled object that is bathed in liquid helium at either 2 K or 4.5 K during operation.

2. Responsibilities

Every individual who performs work involving RF cavities is responsible to perform the work safely and according to applicable procedures and ES&H requirements (the word “safely” refers to both personnel and equipment safety in this context). Every individual has the right and the responsibility to stop work if he or she does not feel adequate procedures and equipment are in place to carry out the work safely.

The persons responsible for facilities in which RF cavities are handled are listed in the attached memo (Appendix A), which was distributed Aug 21, 2009. The TD SRF Development Department Head must be notified of and concur with any changes in these responsibilities.

Cavity coordination is necessary to facilitate cavity processing and testing and the movements of cavities between the various facilities. The cavity coordinators have the following responsibilities:

· Know the location and status of all cavities under their control

· Guide the cavities through the processing, testing and installation phases and provide integrated coordination of work flow

· Present the cavities status and performance at meetings

The cavity coordinators are not responsible for the detailed procedures utilized at the cavity processing facilities. Rather, they ensure that the cavities move along the processing stream, from facility to facility, according to the priorities and goals for each cavity.

Alex Romanenko is responsible for 1.3 and 3.9 GHz single-cell cavity coordination.

Camille Ginsburg is responsible for 1.3 GHz nine-cell cavity coordination.

Bob Webber is responsible for HINS cavity coordination.

The SRF Development Department Head, Mark Champion, has overall responsibility for the handling, coordination and decision making regarding RF cavities in the Fermilab Technical Division. He will serve as a backup to the cavity coordinators as necessary.

3. Training Requirements
All workers engaged in the handling of RF cavities shall take the TD training course on RF Cavity Handling (course number FN000434/CR). Handling and storage training for specific facilities will be provided by area supervisors.

4. General Guidelines

a. Workers shall wear clean latex or nitrile gloves when handling RF cavities. Cotton or leather gloves may be used if needed for hand protection, but they must be clean (new) or covered with an outer latex or nitrile glove. The requirement to wear gloves applies to bare cavities, cavities mounted in frames, and cavities that are contained in clean room bags. The intent is to prevent the introduction of oils and other contaminants onto cavity surfaces, either directly or indirectly, which may be detrimental to downstream processes and ultimate cavity performance.

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

c. Cavity port flanges are delicate because they have vacuum sealing surfaces. The flanges typically utilize one of two configurations:  CF (Conflat) geometry, which consists of knife-edges and a copper gasket; or diamond-seal geometry, which consists of smooth, flat sealing surfaces and an aluminum-alloy gasket. The flange sealing elements must be protected from damage during all processing operations.

d. Cavities shall be kept in a clean environment and shall not be subjected to dust and other debris to the extent possible.

e. Cavities shall be handled in a way that prevents plastic deformation (bending) of the structure. This is especially important with the 1.3 GHz nine-cell cavities, which are susceptible to deformation due to the nature of their construction.

f. Engineered lifting devices shall be used whenever possible to ensure personnel and equipment safety.

g. Cavity-support frames shall be utilized during processing and handling of 1.3 GHz cavities to the extent possible. The frames protect the cavity from deformation and damage during handling. In addition, the frames are utilized by various holding devices during cavity processing.

h. Cavities are equipped with delicate RF couplers and feedthroughs. These auxiliary devices shall be protected during cavity handling. Protective covers shall be utilized where appropriate.

5. Cavity Transport

All cavities are to be transported in a way that ensures personnel safety and minimizes the risk of damage during transport. Generally this means the cavities will be packed in transport boxes or crates, but in some cases pallets may be more appropriate. The following guidelines shall be followed in all cases:

a. With the exception stated in ‘b’ below, laboratory vehicles shall be used for all on-site cavity transport.

b. Crates secured on low-wheeled dollies or on trolleys may be rolled in work areas or between buildings in the Industrial Building complex.
c. Laboratory vehicles or commercial carriers shall be used for all off-site cavity transport.

d. Cavity crates or boxes shall completely enclose the cavity. The cavity shall be secured in the crate such that normal handling of the crate does not result in cavity damage. The crates shall be labeled in a way that clearly identifies the contents (cavity serial number) and the maximum gross weight of the crate.

e. Cavities shall be secured in the transport vehicle by appropriate strapping and rigging to prevent movement under normal driving conditions.

f. The TD Cavity Tracking System shall be utilized for all cavity transport between facilities, both on-site and off-site. This computer-based system can be accessed remotely via the internet.

g. Cavity transport shall be performed according to the written cavity transport procedures
: OP-333950 for one-cell cavities, OP-333952 for nine-cell cavities.

Required documentation:

- Online Cavity Tracking System form completed

- Cavity crate label affixed to crate

It is the responsibility of the originator to ensure the correctness and existence of the required documentation. In most cases, the originator will be the facility manager or his/her delegate.

6. Cavity Storage

RF cavities shall be stored only in designated cavity storage areas. Many of the facilities that are utilized for cavity processing do not have adequate space for storage. Instead they have staging areas where a few cavities at most may reside temporarily prior to or immediately following processing in that facility. Each facility must have a storage plan that defines the location and maximum capacity for cavity storage within that facility.

Cavity storage areas should be secure and separate from other work areas.

If the process flow is interrupted such that a cavity will be idle for more than a five work days, the cavity shall be transported to its storage facility. It is the responsibility of each facility manager to ensure that cavities are properly moved to storage when needed. The facility managers shall determine when to move a cavity to storage in collaboration with the respective cavity coordinator.

Cavities shall be stored in fully-enclosed and approved crates or boxes. The boxes shall be clearly labeled as to their contents (cavity serial number).
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