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1.0
 INTRODUCTION

The Linac Coherent Light Source (LCLS) will be the world's first x-ray free electron laser when it becomes operational in 2009.  The LCLS is a US-DOE-funded project that is currently in the detailed project engineering and design phase.  Design and construction are accomplished by a partnership of three US national laboratories including the Stanford Linear Accelerator Center (SLAC) as home laboratory, together with the Lawrence Livermore National Laboratory (LLNL) and Argonne National Laboratory (ANL).

2.0
 SCOPE


2.1
Scope of Work.

A total of 40 vacuum chambers and tubing support assemblies are required for the LCLS project. The present procurement is for the vacuum chamber tubing support assembly for each of the vacuum chambers as shown in Fig. 1.   

[image: image1.emf]


Fig. 1 Tubing Support Assembly

The support tubing structure will be made from carbon steel rectangular tube. To facilitate X-Z adjustment of the vacuum chamber assembly, bronze plates will be mounted on top of the tubing and X & Z adjusters will be mounted on top and side wall of the tube. 

There are extremely stringent requirements on the height dimension, flatness, and quality in the final device.  Careful attention must be paid at each step in the construction of the tubing support assembly. The contractor will provide all materials, machines, tools, and inspection of each support in accordance with this Statement of Work and associated documents, and as shown on the latest revisions of ANL drawings:


Drawing No.


Title


L1440202-100200

“Tubing Support Assembly”


L1440202-100201

“Support Tubing”


L1440202-100202

“Bushing Plate”


L1440202-100204

“Bushing Plate”


L1440202-100600

“X Direction Adjuster assembly”


L1440202-100601

“X Direction Adjuster”


L1440202-100200

“X Direction Adjuster Nut”


L1440202-100700

“Z Direction Adjuster assembly”


L1440202-100701

“Z Direction Adjuster”

A single production contract for all 40 tubing support assemblies will be awarded with partial deliveries as described in Section 2.2, Delivery.


2.2
Delivery.

The LCLS Undulator Vacuum Chamber Tubing Support Assemblies described in Section 2.1 of this Statement of Work are to be delivered in accordance with the following schedule. 

· 4 Tubing Support Assemblies - 6 weeks after receipt of order

· 7 Tubing Support Assemblies - 12 weeks after receipt of order

· 7 Tubing Support Assemblies - 18 weeks after receipt of order

· 7 Tubing Support Assemblies - 24 weeks after receipt of order

· 8 Tubing Support Assemblies - 30 weeks after receipt of order

· 7 Tubing Support Assemblies - 36 weeks after receipt of order

3.0
 APPLICABLE DOCUMENTS AND /OR SPECIFICATIONS

The contractor effort shall comply with the following referenced documents, drawings, and specifications.

1) Undulator Vacuum Chamber Tubing Support Assembly drawing 


L1440202-100200, “Tubing Support Assembly”

2) ANL Form ANL-407, “Quality Assurance Procurement Requirements”

4.0
 TECHNICAL TASKS AND QUALITY ASSURANCE


4.1
Fabrication.

The contractor shall furnish all personnel, facilities, tools, equipment, and services to fabricate, test, document and deliver the Undulator Vacuum Chamber Tubing Support Assembly, part no. L1440202-100200 listed in Section 2.1 of this Statement of Work.



4.1.1
Material.

The support tubing shall be made of carbon steel rectangular tube and the entire part shall be painted in accordance with the latest drawing. Bushing plates shall be made of C95400 aluminum bronze alloy.



4.1.2
Stress Relieving.

It is important for the long-term mechanical stability of the tubing that all residual stresses be removed.  If the tubing is welded, a vibratory stress relief shall be done after welding or before machining.



4.1.3
Marking.

Each tubing support shall be marked for identification with its ANL Part Number (L1440202-100201) and Revision Number, its SLAC number (PF-381-008-05).  These numbers are all on the part drawing.  In addition, the tubing support shall be marked with a unique serial number to distinguish it from the other tubing supports so that accompanying documents and data can be correctly correlated to each individual tubing support.

All these identifying marks are to be etched or stamped on the center of the vertical surface of the tubing in three lines.

a) The first line shall be the ANL Part Number-Revision Number (L1440202-100201-00).  

b) The second line shall be the SLAC Part Number (PF-381-008-05).  

c) The third line shall be the unique serial number for the particular tubing support (Serial No. 01).

The information in brackets is examples of the information to be stamped on the tubing support.  The actual revision and serial numbers shall be whatever is applicable to the part being marked.



4.1.4
Packaging and Shipping.

The assemblies shall be appropriately packaged to protect them from shipping damage, especially bending The contractor shall prepare drawings, a plan and procedure describing the lifting, handling, packaging, and shipping of the support tubing assemblies. ANL shall review, recommend, and approve the drawings, plan and procedure prior to packaging the assemblies by the contractor. 

. Shipment of the tubing support assemblies shall be FOB ANL’s shipping dock.


4.2
Testing.

The contractor shall conduct testing of the tubing support assemblies listed in Section 2.1 of this Statement of Work prior to delivery and acceptance by the Laboratory.  Acceptance tests shall be in accordance with Section 4.2.1 of this Statement of Work.  Test results shall be submitted by the contractor to the Laboratory within two weeks after conclusion of the test.  Each shipment shall be accompanied or preceded by reports of actual test results identifiable to the acceptance criteria of items submitted and shall meet the requirements of the contract document and applicable drawings and specifications.  These reports shall contain the signature and title of the authorized contract representative of the agency performing the tests and shall be approved by Supplier Quality Assurance.  The data submitted shall also be transmitted in electronic PDF format directly to the ANL technical contact.  



4.2.1
Measurements.

The tubing support assemblies shall be measured or otherwise tested by the contractor to verify all dimensions and other drawing requirements. While most dimensions may be reported as in conformance with the drawing, critical features in Section 4.2.2 shall be reported with the actual measured values and with the drawing required value or tolerance.  Any non-conforming dimension or feature must be reported with the measured value and the required value or tolerance, using an ANL-311 Supplier Disposition Request form.  All dimensions apply at a temperature of 20(C.  The part must be in thermal equilibrium during measurements and at the same temperature at the beginning and conclusion of the measurements within ±0.3(C.  The part temperature before, during, and after dimensional measurement shall be recorded and reported.


4.2.2
Critical Features.

The following items are critical features needing actual measured values to be reported. After machining or shimming to meet the dimension described in the drawing, the final dimension and the thickness of stainless steel shims, if applicable, shall be reported and recorded. The shape of shim shall be the same as that of bushing plate. All dimensions are in millimeters. 
[image: image2.emf]
1) Overall height dimension (209.55  ± 0.050 mm) and flatness of three top surfaces of the bushing plates while the tubing is clamped or fixed to a flat surface such as machined fixture or granite surface plate.  The size of the flat surface should be sufficient to allow measurement of the flat surface while the support is clamped so that the deflection of the flat surface caused by clamping can be determined.  The amount of clamping force applied should be verified by using feeler gages or other suitable methods in order to ensure that the tubing is in contact with the flat surface.

4.3
Special Tooling.

The contractor shall design and fabricate any special tooling required for fabrication of the tubing support assemblies listed in Section 2.1 of this Statement of Work, which is not provided by the Laboratory.  All special tooling fabricated by the contractor is the property of the Laboratory and shall be accounted for by the contractor.  


4.4
Quality Control.

The contractor shall adhere to all quality control requirements as specified in this Statement of Work and the accompanying Quality Assurance Procurement Requirements Form ANL-407.  Any deviations or changes to the requirments of this statement of work shall be submitted for ANL approval using an ANL-311 Supplier Disposition Request form.

4.5
Inspection and Test Plan.

The contractor shall prepare and maintain an Inspection and Test Plan.  The contractor shall submit to the Laboratory Procurement Official or technical contact for written approval by LCLS Quality Assurance within 2 weeks of the purchase order, a plan, in the contractor's format, listing components, subassemblies and assemblies to be inspected or tested; identifying the inspections and tests planned for verification of quality and the measurement and test devices to be used for to accomplish the inspections or tests.
4.6 Use of Subcontractors

Should the contractor intend to subcontract any portion of this work, such intentions, possible subcontractors, and the scope of their involvement shall be included in the contractor’s proposal.  ANL reserves the right to both evaluate and reject the use of any subcontractor.
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