	[image: image9.png]



	Fermilab

TD/SRFD

Department
	General handling and inter-facility transport of RTCH resonators
	Doc. No. OP-333965

Rev. No. None

Date 19-Jan-2010
Page 1 of  9



[image: image1.png]



FERMILAB

Technical Division

SRFD Department

GENERAL HANDLING AND INTER-FACILITY TRANSPORT OF RTCH RESONATORS
	Prepared by:

   Leonardo Ristori                     Date: 27-Jan-10
Leonardo Ristori, RTCH Responsible Engineer      
	Organization

TD/SRFDD
	Extension

X4401

	Reviewed by:
   Harry Carter                            Date: 19-Jan-10
Harry Carter, SRFDD Deputy Head
	Organization

TD/SRFDD 

	Extension

X2458

	Approved by:

   Mark Champion                      Date: 29-Jan-10
Mark Champion, SRFDD Head
	Organization

TD/SRFDD 
	Extension

X3906


Revision History
	Revision
	Date
	Section No.
	Revision Description

	None
	19-Jan-10
	All
	Initial Release – TRR 2091

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


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

	Revision
	Date
	Comments

	None
	January, 2013 (expected review date)
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table of Contents
41
Introduction


42
Authorized personnel and training


43
PPE, clothing


44
General handling guidelines


55
Handling RTCH resonators


65.1
Exceptional manual lift of RTCH resonators


65.2
Transport/storage boxes for RTCH resonators


75.3
Packaging RTCH resonators


86
Inter-facility transport


97
Resonator handling variance requests




1 Introduction
Room Temperature Crossbar H-type resonators (RTCH) operate at 325 MHz. The HINS front end comprises 16 of these resonators with a geometrical beta ranging from 0.0744 to 0.1422.
This procedure describes the general handling of RTCH resonators within buildings and their transport between facilities. It includes the handling methods, the correct packaging and the approved containers in which these should travel and be stored. 
2 Authorized personnel and training
Any activity performed on RTCH resonators requires approval from the RTCH Responsible Engineer. The approval process consists in verifying that the person is qualified for working with RTCH resonators. 

As a minimum, personnel handling RTCH resonators should:

· Be familiar with this procedure having reviewed it with the RTCH responsible engineer.
· Be current with the course “Safe Handling of SRF Cavities“[FN000434/CR].
· Be current with any course related to the specific location and activity.

3 PPE, clothing
Whenever a resonator is handled outside its crate, all personnel coming in contact with any part of the resonator or fixture must wear clean latex gloves (or equivalent).

Steel toed shoes, work gloves and safety glasses may be required depending on the location or operation. 
4 General handling guidelines

· Refer to Doc. No. OP-333951 (Radio-frequency cavity handling guidelines)

· Resonators shall be handled in a manner to prevent damage or contamination of the structure.

· All resonator ports shall be blanked off using a copper gasket and silver plated bolts to secure the blank-off flange whenever possible.  

· Resonators shall be transported between facilities only inside approved crates.

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

· Resonators must be stored in areas where they are not unduly exposed to dust, dirt, debris, grease, oils, or other detrimental contaminants.

· Resonators are often equipped with delicate RF couplers, tuners and feedthroughs.  These devices shall be protected during resonator handling.

5 Handling RTCH resonators

The weight of RTCH resonators varies. The largest (CH-16) weighs 240 lbs with all hardware installed (tuner, coupler, blanks, fasteners, etc).
The preferred method for handling RTCH resonators is using an overhead crane. Two slings are used in connection with two shackles to pick up the resonator by its two lifting points as shown in Figure 1. Any other division-approved
 lifting device (with appropriate rating) may be used to lift the resonator in such way.
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Figure 1 : Handling RTCH resonators with crane, slings and shackles.

An RTCH resonator may be rested on a flat surface (e.g. granite table or clean room cart). Care should be taken to place padding material between the resonator and the surface as shown in Figure 2. Resonators resting on a cart may be moved around within a building. 
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Figure 2 : An RTCH resonator resting on a flat surface.

5.1 Exceptional manual handling RTCH resonators

In some cases it becomes necessary to manually slide the resonator across surfaces. This operation is often necessary to move resonators from one cart to another or from a cart to a working surface or vice versa in small areas with no crane access (e.g. IB4 RF room).

In order to perform this type of manual handling, at a minimum, these rules must be followed: 
· Assure that the support stand is securely fastened to the resonator.

· Padding material must be kept under the support stand at all times during the slide; the bolt heads on the bottom flange will be damaged if not protected.

· Two persons must be present, all wearing PPE and clothing as described in Chapter 3.
· The slide should not cover distances larger than a few feet.
· The surfaces should be smooth and meet at the same height to avoid steps.
· Care should be taken not to damage any part of the resonator or instrumentation connected to it. 

5.2 Transport/storage boxes for RTCH resonators
All boxes for the transport and storage of RTCH resonators must be approved by the RTCH Responsible Engineer and are usually provided by the manufacturer of the resonator. A typical box is shown in Figure 3.
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Figure 3 :  Boxes for the shipment of RTCH resonators (left) and box with top and front panels removed (right).
Transport crates shall be labeled with the following information: 

· Resonator serial number (RTCH-XX)
· A picture of the content

· Maximum gross weight
· “Fragile content” stickers
· “Do not stack”
· “Do not open or move without approval from RTCH Responsible Engineer”
5.3 Packaging RTCH resonators
RTCH resonators must be lowered into the box as shown in Figure 4. The front panel may be removed to facilitate the operation. The holes in the support stand of the resonator are aligned with threaded inserts present in the bottom of the box and secured using 4 bolts (see Figure 5).
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Figure 4 :  Lowering a bare resonator inside the crate. 
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Figure 5 : Securing the support stand to the bottom of the box (only one of the two bolts shown).
6 Inter-facility transport

Resonators may be transported between facilities only when secured inside their transport crates. Only Fermilab vehicles or commercial carriers are allowed to transport resonators. Use of personal vehicles is not allowed under any circumstance.

Hand lifting crates is never allowed due to the heavy weight. Crates may only be picked and moved with a forklift, walk-behind fork truck, pallet jack or similar device by trained personnel. Forklift or fork truck use for crate transport is limited to areas within buildings.  Over the road transport of resonator with a fork truck or forklift is subject to the approval of the RTCH Responsible Engineer and should be limited to short distances.

Crates loaded into/onto vehicles shall be secured with come-along straps as shown in Figure 6. 

For open-air transport in a pickup truck during threat of inclement weather, care must be taken to prevent moisture from contacting the transport crate using weatherproof covers.

Crates must not be left outdoors for more time than is necessary to transport between buildings.
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Figure 6 : Transport crate secured on pick-up truck.
7 Resonator handling variance requests

In the case where the above procedure is not suitable for handling or transporting RTCH Resonators, an exception request may be prepared, and/or reviewed, by the RTCH responsible engineer for submission to the SRF Development Department Head and for approval by the TD Division Head.

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

Variance requests will be handled on a case-by-case basis.































































� See section 3.1 of Policy on Safe Lifting TD-4120, � HYPERLINK "http://tdserver1.fnal.gov/tdweb/hq/policies/4120.pdf" ��http://tdserver1.fnal.gov/tdweb/hq/policies/4120.pdf�
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