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December 20, 2002

Princeton Plasma Physics Laboratory (PPPL)

Attn: Mr. Irving J. Zatz and Mr. Jim Chrisnowski

P.O. Box 451

Princeton, NJ  08543

Subject:
Rough Order of Magnitude Quotation for NCSX Engineering Support

Ref:
(a) Draft Statement of Work (SOW) dated 12/12/2002

Dear Mr. Zatz and Mr. Chrisnowski:

Composite Technology Development, Inc. (CTD) is pleased to provide the following Rough Order of Magnitude (ROM) quotation in response to the reference (a) Statement of Work.  The work scope includes investigation and characterization of the mechanical and thermal properties of the NCSX modular coil.  This ROM quotation is provided for budgetary and planning purposes only.  A Firm-Fixed-Price quotation will be provided upon request, when the SOW has been fully definitized.

Tasks 1 and 2 of the SOW will be performed as part of an existing CTD Department of Energy Phase II SBIR grant.  Therefore, only Task 3 requires funding by PPPL.

Please contact the undersigned for contractual questions, or Mr. Paul Fabian for technical questions.

Best Regards,

Composite Technology Development, Inc.

Fred L. Beavers

Sr. Contracts Manager

enclosure

Draft Statement of Work

for

NCSX Engineering Support

12/12/2002

Task 1.  PROCESS DEVELOPMENT


CTD shall develop a comprehensive fabrication process and written procedure for the production of vacuum impregnated modular coil cable in lengths of approximately 45 inches.  It is assumed that PPPL will provide the mold, the necessary coil cable, and the proper glass tape and Kapton.  Process development will involve the following:

· Adaptation of the PPPL provided mold with CTD’s vacuum impregnation fixturing

· Development of a wrapping and insulating technique to apply the glass fabric tape and Kapton to the cable

· Development of procedures of vacuum impregnation of the cable

· Performance of trial vacuum impregnations with liquid resin

· Visual and microscopic evaluation as to the degree of impregnation

Estimated cost of Task 1:
$23,400

Task 2.  SPECIMEN PREPARATION

CTD shall fabricate a sufficient quantity of specimens for tension and flexural testing of a single modular coil cable at four different temperatures.  Six specimens of each type will be needed at each temperature, resulting in a total of 24 specimens each.  Additionally, CTD shall produce specimens for measurement of thermal conductivity and specific heat.

Assuming 45 inch, useable section of insulated cable is produced from a single impregnation run, the following number of production runs will needed:

· Tension specimens – assumed to be 15 inches long, 10 production runs

· Flexural specimens – assumed to be 10 inches long, 6 production runs

· Thermal Conductivity and specific heat – specimen size TBD, 1 production run

CTD shall produce two-by-two bonded cable bundle (four cables) specimens for shear and flexural testing.  Production of these specimens will require the fabrication of a mold capable of ensuring adequate resin impregnation to all four cables.  CTD shall test these specimens in shear and in flexure if possible.  As with the single modular coil cable above, 24 specimens of each type will need to be produced.  A mold approximately 30-inch long is envisioned, enabling multiple specimens to be taken from one production run.  The following number of production runs will needed:

· Shear specimens – assumed to be 7 inches long, 6-7 production runs

· Flexural specimens – the necessary specimen size is estimated to be approximately 16-18 inches.  CTD is unable to test specimens of this size, therefore, specimens will not be produced.

Estimated cost of Task 2:
$33,100

Task 3.  MECHANICAL AND THERMAL TESTING

CTD shall conduct testing as described below at four temperatures: 76 K, 100 K, 150 K, and 295 K.  Six (6) specimens of each type shall be tested at each temperature.  The tests to be performed are described below:

Task 3.1.  Mechanical Tests on a Single Modular Coil Cable

Tension Tests
CTD shall perform these tests in accordance with an applicable ASTM test standard (such as ASTM D3039), modified as necessary to conform to the specimen’s insulated nature.  CTD shall fabricate appropriate grips as required to grip the cable and assure uniform load distribution.  Two strain gages shall be bonded to each specimen, on opposing sides, to determine elastic modulus and Poisson’s ratio.  Yield strength, ultimate strength (if attainable), modulus, Poisson’s ratio, and failure mode shall be reported.  Failure criteria shall be determined through consultation with PPPL prior to the start of testing.

Flexure Tests
CTD shall perform flexure in accordance with ASTM D790, which uses a 3-point bend fixture.  CTD shall fabricate test fixturing as required to support the specimen.  The flexural strength and the flexural modulus of the specimens shall be reported.  CTD shall perform a brief evaluation of the results to determine if the properties are dependent on cable orientation.

Estimated Cost of Task 3.1:
$21,100

Task 3.2.  Thermal Properties of a Single Modular Coil Cable

Thermal Conductivity and Specific Heat
CTD shall subcontract these test measurements to Precision Measurements and Instruments Corporation (PMIC) in Corvallis, Oregon.  CTD shall fabricate specimens for testing by PMIC at the four temperatures listed above.

Estimated cost of Task 3.2:
$17,600

Task 3.3.  Mechanical Testing of a Two-by-Two Bonded Cable Bundle

Shear Tests
CTD shall perform shear tests will be conducted on a two-by-two cable bundle in accordance with ASTM 2344, which is a Short-Beam Shear test using a three point bend test fixture.  CTD shall fabricate test fixturing as required to support the specimen.  The apparent shear strength and flexural modulus shall be reported.

Flexural Tests

Due to the size of the two-by-two cable bundle specimen, flexural tests shall not be performed.

Estimated cost of Task 3.3.
$13,900

Total Estimated Cost of Task 3
$52,600
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