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1.0 INTRODUCTION

1.1 The contractor shall furnish ten (10) each, 35-INCH HIGH VACUUM GATE VALVES (subsequently called valves).  Each valve will be mounted underneath a flange on the vacuum chamber (flange shown in drawing # PF-21198 (Detail 1)) and above a CVC PMC-32 Diffusion Pump mounted below the valve.
2.0 DELIVERABLES
2.1 The contractor shall furnish:  Completely operational high vacuum gate valves as defined in this specification.
2.2 The contractor shall furnish five (5) complete sets of o-rings and soft goods as spares. 

2.3 The contractor shall provide installation, operation, maintenance and rebuild manuals which include operation and trouble shooting information with each system. These manuals shall identify both mechanical and electrical requirements of the system as well as an exploded view of the valve with bill of materials.  

2.4 The contractor shall provide a complete set of assembly drawings that identify all repair components by part number to allow purchase of valve replacement components and special tooling for future service.

2.5 The contractor shall provide system evaluation pre-shipment test data prior to delivery of the valves:
2.5.1.  Leak check certificate for each valve.

2.5.2.  Welding procedures and welder qualification certification.
2.5.3.  Valve cleaning procedure.

3.0 FABRICATION/PERFORMANCE SPECIFICATION (for each valve):

3.1 Material of Valve:  Stainless Steel 304.  Stiffeners may be painted mild steel or stainless steel 304.  All moving joints shall be hardened to increase durability, reduce particulate generation and provide smooth actuation and shall be compatible for use in a high vacuum system.
3.2 The valve shall be capable of holding one and a half (1.5) atmospheric pressure differential across the valve gate in both directions, with leakage of less than 1.0x10–9 std cc/sec of Helium across the gate. The valve shall be cycled 300 times and leak checked again.  The valve body shall be leak tight between process gas (vacuum) and atmosphere to 1x10–9 std cc/sec of Helium.  The leak rate of each valve shall be less than 1 x 10–9 std cc/sec of helium and verified by a suitable mass spectrometer leak detection device.

3.3 The valve shall be inert gas welded  (TIG welded) to ensure reliable operation and to minimize virtual and real leakage at high vacuum and ultra high vacuum pressures.

3.4 The valve shall provide high conductance within a compact design.
3.5 The valve shall not require service prior to 10,000 cycles or five years.  Mean time between repairs shall be less than 100,000 cycles.

3.6 The valve shall have one limit switch that indicates full open and one limit switch that indicates full closed positions.  These switches shall be normally open; that is, when the gate valve is fully open the full open switch will be closed; when the gate valve is closed, the fully closed limit switches shall be closed.  The limit switches shall meet National Electric Code Class I, Division II, Group B classification
3.7 The valve shall be designed so that ordinary maintenance can be performed.  The valve shall be adjustable.  The valve’s internal parts shall be able to be removed for repairs or rebuilding without removing the valve body from the vacuum chamber.

3.8 Any lubricants used shall have a vapor pressure of 1 x 10–13 Torr or less, and shall be compatible with ultra clean vacuum environments.  

3.9 The valve shall operate horizontally with the valve bore oriented vertically with the gate (vacuum) side on top.  Mating faces shall be compatible with the flanges described on drawing number PF-21198 (detail 1) and CVC 35 inch diffusion pump with 28 bolts.  The mating flange dimensions are:  35.0 inch ID with 28 equally spaced, drilled blind and tapped holes, 1.3 inch deep, to accept 0.750 inch diameter 10-UNC-2B bolts on a 38.5 inch diameter bolt circle.  There shall be an o-ring groove on the chamber side of the valve (gate side of valve) and the appropriate Viton o-ring shall be supplied.  The surface that mates to the diffusion (the side without the o-ring groove) shall have a 32 RMS finish in the area between the inside diameter (ID) of the bore and the bolt circle, for mating to an o-ring in the diffusion pump; the same surface shall be parallel and flat to 0.005 inches.    The flange to flange distance shall be less than 11 inches.
3.10 The valve shall be pneumatically actuated with a cylinder from a standard industry air cylinder supplier.  Valve actuation shall be compatible with air supplied in the range of 60 – 120 psi.  The actuation seal type shall be dual viton o-rings with pump-out port.
3.10.1.  The air cylinder shall be controlled by a 120 VAC solenoid valve that causes the vacuum gate valve to fail closed on loss of power.  The solenoid shall be classified per National Electrical Code for operation in a hazardous area classified as Class I, Division II, Group B.
3.11 The operating temperature range of the valve shall be 283K to 310K (10ºC to 37ºC)

3.12 O-rings shall be viton and shall be vulcanized without glued ends.

3.13 The valve shall be self supporting with the CVC 35 inch diffusion pump attached.  Estimated weight of diffusion pump is 1000 pounds.
4.0 TECHNICAL TASK & QUALITY ASSURANCE:

4.1 The contractor shall submit design and fabrication drawings of the valves prior to fabrication.  NASA shall have two weeks to review drawings and provide comments.  Fabrication shall not proceed until drawings are approved by NASA..

4.2 Contractor’s acceptance test of the valves shall be carried out at the contractor’s facility prior to delivery of the valves. The contractor shall be responsible for necessary consumables and test arrangements to carry out the acceptance test at their site.

4.3 NASA reserves the right to witness at its discretion the fabrication of acceptance testing of the valves.
4.4 The valves shall pass acceptance testing test prior to being shipped.

5.0 SHIPPING REQUIREMENTS:

5.1 The valve shall be wrapped in clean plastic and shipped in a wooden crate.

5.2 The contractor shall deliver the valves with all associated equipment and manuals to the Space Power Facility, Building 1411, NASA Plum Brook Station, 6100 Columbus Avenue, Sandusky, Ohio 44870.  The delivery will be F.O.B. destination.

6.0 SPECIAL CONSIDERATION:
6.1 The contractor shall provide complete 5 year warranty information.

7.0 SOLICITATION REQUIRMENTS
The Contractor shall provide the following information with their quote:
7.1 Outline drawing of valve including flange interface.
7.2 Provide supply references for any American company that has your high vacuum gate valves that are 35” ID or larger that were shipped in the last five years.
7.3 Quality assurance plan:

7.3.1.  Leak check procedure to insure that valve meets leak specification.  Include description of equipment to be used, calibration technique, and methodology.
7.3.2.  Cleaning procedure.

7.4 Explanation of any specification that requires a deviation or that an alternate approach is recommended.
8.0 DELIVERY REQUIREMENTS

8.1 The Contractor shall deliver all items awarded in this contract within 180 Calendar Days from the date of contract award.  All items shall be shipped to the address listed in paragraph 5.2, above.  Partial delivery is acceptable.
Page 1 of 5

