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Specifications
For a
Tow Tractor
1.0 Introduction

This statement of work describes the specifications for a tow tractor for the NASA Space Power Facility (SPF).  The tow tractor will provide for pushing and pulling large, heavy equipment throughout the SPF.  Tow tractor will be a human-operated device when operating on rubber-tires.  Tow tractor will be a wireless remote-controlled device when operating on standard-gauge rail-track ‘wheels’.  
2.0 Scope

The goals of this specification are to provide specific technical requirements for the SPF tow tractor.  This specification forms a part of the procurement contract for the tow tractor.
2.1 Implementation Schedule

The project goal is to receive delivery of hardware no later than December 25, 2008.

3.0 Applicable Standards, Documents and Definitions
3.1
Industry Codes and Standards
Equipment shall comply, at a minimum, with the latest edition of the following industry codes and standards as defined in the technical requirements:

3.1.1 Occupational Safety and Health Administration (OSHA).  (OSHA standards are available at: http://www.osha.gov/comp-links.html).
3.1.2 Federal Standard 595.  Federal Standard, Colors used in Government Procurement.
3.1.3 National Electrical Code (NEC).
3.1.4 NASA Specification 5004.  Welding of Aerospace Ground Support Equipment and Related Non-Conventional Facilities.

3.2 Government Document and Standards


3.2.1 The Contractor shall comply with the latest revision of the following documents, standards, and materials and information (as applicable) that will be provided by the Government:

3.2.1.1 NASA GRC Safety Manual. 
(Web Address - http://smad-ext.grc.nasa.gov/gso/manual/chapter_index.shtml).  
This includes Chapter 17, Construction Safety.
3.2.1.2 NASA GRC Occupational Health Programs Manual (Web Address - http://smad-ext.grc.nasa.gov/shed/index.html).

3.2.1.3 NASA GRC Environmental Programs Manual (Web Address - http://smad-ext.grc.nasa.gov/shed/index.html).

3.2.1.4 NPR 8715.3, NASA Safety Manual.

3.2.2 Government Furnished Documents

3.2.2.1 The following sketches/drawings are supplied with this procurement:

PF40680
Rail Track Dolly
PF40327A
Section “L”- Facility Rail Tracks

PF40328A
Section “D”- Facility Rail Tracks

Sketch 1
Rail Track Cart Assembly 

3.3 Definition of Terms 

“NASA” means the National Aeronautics and Space Administration, Glenn Research Center, Plum Brook Station, part of the Government of the United States.

“Contractor” means the contractor, its employees, agents, or Contractors performing the work detailed in this Statement of Work (SOW).
4.0 Technical Requirements
4.1 Regulatory Requirements

4.1.1 Occupational Safety

Tow tractor shall comply with the latest revisions of the Occupational Safety and Health Association (OSHA) codes and related reference materials as applicable.  (OSHA standards are available at: http://www.osha.gov/comp-links.html).

4.1.2 Electrical Safety

Tow tractor electrical system design and fabrication shall be accomplished in accordance with the latest revisions of the National Electrical Code (NEC).
4.1.3 Documentation
The tow tractor drawings and specifications used for fabrication, test, operation and maintenance shall be prepared in accordance with drawing practices equal to or more stringent than the American Society of Mechanical Engineers (ASME) engineering drawing and related documentation practices.

4.1.4 Welding

Tow tractor structural welds shall conform to NASA Specification 5004; “Welding of Aerospace Ground Support Equipment and Related Non-Conventional Facilities”.

4.1.5 Testing

Society of Aerospace Engineering (SAE) ARP 1247.  General Requirements for Motorized and Non-Motorized Aerospace Ground Support Equipment
4.2 Technical Requirements

4.2.1 Performance Requirements

The tow tractor shall comply with the following performance requirements:

4.2.1.1 Minimum (straight and level) tow capacity of 125,000 pounds in both push and pull directions.  (125,000 pounds includes a load margin of 25%).
4.2.1.2 Minimum drawbar pull (DBP) of 5,000 pounds.

4.2.1.3 The Contractor shall provide calculations for their proposed tractor indicating sufficient drawbar pull (DBP) to push and pull a 125,000 pound payload using the following duty cycle and physical criteria:
- Speed: Approximately 3.5 feet per minute under maximum load.  (All towing operations will be performed under very slow speeds).
- Distance: 300 feet maximum under maximum load per tow.  No greater than 3 tows in one 8-hour period.
- Elevation Grade: 1% grade over a 50-foot up and 50-foot down distance per towing operation (50-foot, 1% grade is included in 300-foot distance).  Grade change is in the facility aluminum vacuum chamber which has a 6” rise towards the centerline of the facility.
- Floor material: Smooth epoxy-painted concrete for 200- foot distance of tow.  Smooth aluminum plate for the 1% grade 50-foot up and down distance.
-  125,000 pound payload is a rail-track cart structure.  Drawings for the rail-track cart structure are provided with this procurement for review by the Contractor.

-  Tow tractor shall be capable of operating via wireless remote-control.  For remote-control operation, the tractor steering gear (wheels) shall ride upon and be steered by SPF facility standard-gauge rail-tracks.  Facility tracks are standard gauge (56.5” center-to-center distance, 85# ASCE rails).  Rail track design and spacing drawings are provided with this procurement for review by the Contractor.
-  Rail tracks and floor surfaces will be dry during all towing operations.

4.2.1.4 No-spin drive train differential within the drawbar pull load range shall provide no wheel spin up to the tire/road surface break-away point.
4.2.1.5 Speed range:  Zero to 100 feet per minute.  Higher speeds are acceptable, but not required.  Proportional acceleration shall be provided to allow smooth, slow ramp-up to tow speed.
4.2.1.6 Wireless remote controller shall have the following functions minimum: acceleration, brakes, warning horn, forward speed, reverse speed, emergency stop.  Remote controller shall be FCC Part 15 compliant.  Contractor shall verify acceptable wireless controller operating frequency ranges with the NASA GRC Spectrum Manager (Robert Jones, 216-433-3457).  Wireless shall provide communications with the tractor for a minimum distance of 150 feet.
4.2.1.7 Tractor service brakes shall be electric, hydraulic, or pneumatic.  Hydraulic brakes shall be sealed to prohibit leakage.  Brakes shall provide force to stop and hold maximum towed capacity on 1% grade.
4.2.1.8 Parking brake shall automatically apply and hold upon power-off and/or operator exiting driver seat.

4.2.1.9 The Contractor shall provide a 12-month parts and material defects due to faulty material and/or faulty manufacture warranty.

4.2.1.10 The Contractor shall provide operations and maintenance documentation to permit operations and maintenance personnel to fully utilize, operate, troubleshoot, and otherwise maintain the tow tractor.

4.2.1.11 The tow tractor design shall minimize the required personnel training requirements for the operation and maintenance of the tractor.  Design features shall ensure ease of operation and safety.

4.2.1.12 The Contractor shall provide operations documentation as required to meet personnel training for safe operation of the tow tractor.

4.2.2 Physical Requirements

4.2.2.1 Tires shall be soft solid-pneumatic.

4.2.2.2 Tow tractor wheel spacing and size shall be such that the drive wheels will not be affected by the SPF facility rail tracks when positioned directly inline with rail track centerline.

4.2.2.3 Tow tractor shall have overhead guard.
4.2.2.4 Tow tractor shall have vertical-adjustable hitches.  The hitches heights shall be adjustable within 12 to 28 inches above ground level.

4.2.2.5 Tow tractor shall include tow couplers on both (two) ends of the tractor.  The couplers shall be sized for the specified loads, and for a minimum tow-shackle clevis with dimensions of: inside diameter of 2-1/2 inches and cross section diameter of 1-1/4 inches.  The couplers shall be automatic closing and include a cable release mechanism.
4.2.2.6 Tow tractor shall be powered by removable, rechargeable electric batteries only.  The Contractor shall provide the removable, rechargeable battery pack(s).  The tractor is not required to operate real-time via AC power cord.
4.2.2.7 The Contractor shall provide a recharging battery station.  The SPF will supply power hookup to the supplied recharging battery station.  SPF power supply can be either 120 VAC or 208 VAC to the charging station.

4.2.2.8 The tow tractor shall have a welded steel frame.

4.2.2.9 The tow tractor shall have a cushioned drivers seat.

4.2.2.10 The tow tractor shall have a turning radius of no greater than 15 feet.

4.2.2.11 The tow tractor shall have at least one flashing amber warning light which powers-on automatically when the tractor is powered.

4.2.2.12 The tow tractor shall have a warning horn.

4.2.2.13 The tow tractor shall have a cumulative hour meter
4.2.2.14 The tow tractor shall have lifting lugs sufficient to permit crane lift of the tractor.

4.2.2.15 The tractor shall be painted yellow or white per FED-STD-595 color chips 13538, 17875, or 27875.

4.2.2.16 The “instrument panel” shall at a minimum include: operating hours, battery charge indication, maintenance indication, key switch, and light switch.
4.2.2.17 The tow tractor shall have headlights.

4.2.2.18 The tow tractor shall have backup warning alarm.

4.2.2.19 The tow tractor shall have a low battery indicator alarm.

4.2.3 Verification Requirements

4.2.3.1 The Contractor shall perform drawbar pull testing at the factory and provide written documentation to the Government of all drawbar pull tests performed as part of this procurement.

4.2.3.2 The Contractor shall perform two drawbar pull tests to verify that the tow tractor will meet the 5,000 lb minimum DBP straight and level: steady constant pull and break-away.  These tests shall be performed with the drive wheels on a standard concrete surface.

4.2.3.3 The Contractor shall perform one drawbar pull test to verify that the tow tractor will meet the calculated DBP required for the 125,000 pound payload in Section 4.1.2.3 of this specification.  This test shall be performed with the tow tractor drive on an aluminum plate similar in friction coefficient to the SPF vacuum chamber aluminum plate.
4.2.3.4 The tow tractor shall have a conspicuous physical marking indicating the load test date and maximum safe working load.  Maximum speed shall be prominently and permanently displayed on front and rear of tow tractor.  (SAE ARP 1247)
4.2.3.5 A defect-detecting method such as radiography or ultrasonics, which evaluates the material through 100% of its depth, shall be performed on all welds constituting a single-point failure after the initial factory proof-test. (SAE ARP 1247)
5.0 Deliverables
5.1 Documentation

The Contractor’s final deliverables shall include two (2) hardcopy and (1) electronic copy of the following documentation:

Tow Tractor

Technical Maintenance Manuals
Overall Envelope Drawing
Operations Manual

Drawbar Pull Testing Reports[image: image1.png]
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