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Statement of Work 

high altitude FLIGHT test (HAFT)
BALLOON LAUNCH SERVICES
All aspects of the MATADOR proposal and model design that may become known to the contractor shall be considered proprietary and shall not be divulged to anyone outside of the designated proposal / test team. An award of this work is subject to the availability of funds and will be no earlier than February 1, 2005. 
A.
Background Summary

NASA / Ames Research Center (NASA) has recently completed High Altitude Flight Tests 1 and 2 (HAFT1 and 2). For these tests a Mars airplane prototype NASA 731, was used. This prototype was jointly developed by NASA and the Naval Research Laboratory (NRL). Balloon launch services were provided by contracted services. 

NASA has recently been awarded proposal work to develop the Mars Advanced Technology Airplane for Deployment, Operations, and Recovery (MATADOR) The work requires a minimum of two HAFTs. One additional, OPTIONAL, SEPARATELY PRICED, HAFT may be considered by NASA based on an assessment of funding availability and risk management.

b.
Scope

The work involves lifting the Mars airplane prototype payload into the stratosphere and releasing it. The payload will be the MATADOR aircraft, 733, provided by NASA. Size, mass, configuration, performance and altitude data is provided below. Views of the payload are provided in Figure 1. During at least one flight, the wingtips will be folded prior to launch and unfolded in-flight
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In all flights, the airplane will be lifted in a horizontal attitude and released. In the early stages of the flight, an Attitude Control System (ACS) will keep the airplane stable until it achieves flight airspeed of approximately 200 m/s (450 mph). A main rocket will provide the necessary flight speed. After achieving flight speed, the airplane will perform a simulated deep stall landing, at an  altitude of approximately 31 km (101,000 ft), using the ACS. The main rocket and thrusters will use Hydrogen Peroxide (H2O2) as fuel. Fuel system pressures will be less than 600 psi. Handling of the fueled airplane payload shall be  only be by personnel designated by NASA.
Following the simulated landing the aircraft will use GPS navigation to fly within a safe area. After the aircraft descends to 6000 m (20,000 ft), a transition towards the primary recovery area will be preformed. After the aircraft reaches an altitude of approximately 700 m (2,000 ft.) it will be flown manually by a NASA pilot to a landing. The primary recovery area shall be adjacent to the launch area.

The airplane will have primary command, control and telemetry uplink/downlink capability in the 900 Mhz Radio Frequency (RF) band.  Primary tracking information will be included in the telemetry stream. Avionics necessary to control the model and data handling systems will be provided by NRL.

C.
TRACKING , RECORDING  AND PUBLIC OUTREACH

A secondary  tracking downlink shall be provided by the contractor to allow tracking of the airplane from the ground or from a chase aircraft, independently from NASA’s primary tracking system. Video downlink and image acquisition from the airplane payload and the balloon shall also be provided by the contractor. Data from the secondary tracking and video systems, as described in Tasks 6 and 7, shall be used by NASA and the contractor for monitoring the flight and reporting progress to the FAA and cognizant military command reporting purposes. The tracking and video data will also be used by NASA for Public outreach and educational purposes. NASA will use the output from the secondary tracking system in order to publish real-time tracking information on the world wide web (internet) via an RF to Internet “gateway” (I-GATE) provided by NASA. Video feeds from the airplane and the balloon shall be available for NASA documentation. NASA will use video imagery from the airplane and the balloon on a delayed basis in order to provide information to the public regarding the flight. 

The contractor’s work also includes flight train integration, range safety, airspace clearances, video image acquisition, weather constraint definition and activities necessary to track the balloon and release the airplane. 

Should the model deviate from its planned flight path, OPTIONAL, SPEARATELY PRICED, search and recovery services in the form of aircraft and personnel may be required.

D.
Intended Use

The data obtained from the HAFTs will be used to provide critical technology development / risk reduction input into future Mars exploration missions that use unmanned airplanes. 
E.
BASIC CONTRACT: Balloon Launch Service Provider Work Tasks FOR TWO HAFTS - DESIGNATED HAFT3 AND HAFT4

1.
The contractor shall establish and confirm the balloon lifting capability for each flight. The maximum NASA 733 airplane payload mass will be 32.0 kg (70.4 lbs), including the secondary tracking and video systems provided by the contractor (see Tasks 6, 7 and 8). The NASA 733 payload length, will be approximately 1.3 m (4.2 ft.). Main wing span will be approximately 2.7 m (8.7 ft.)  unfolded, and approximately 1.3 m (4.2 ft.). folded. The maximum release altitude will be 33.5 km (110,000 ft.). Views of the NASA 733 payload are provided in Figure 1.  

2.
The contractor shall provide a release mechanism and integrate the mechanism with NASA 733 at the launch site.  The release mechanism shall include a feature that provides a release indication to the model’s control system.

3.
The contractor shall furnish one (1) helium balloon for each flight and shall integrate the flight train described below. A radiosonde shall be provided on the balloon. 

4. The helium balloon shall be outfitted with all of the equipment that is necessary for the contractor to track and control the balloon and command the release of NASA 733. 

5. The primary on-board avionics required to track and control the model during the test will be furnished by NASA / NRL. The control ground station shall be provided by NRL.

6. Special contractor Furnished Items:  

6A. 
Secondary Tracking System (STS)

The contractor shall furnish a secondary tracking system (STS), capable of sending tracking information to tracking stations on the ground or in the air to be used as described in Section C. The secondary tracking system shall use Global Positioning System (GPS) tracking.

6B. 
Airplane Payload Video System (APVS)

The contractor shall furnish an Airplane Payload Video System (APVS), capable of sending real-time video from two cameras  to a tracking station on the ground to be used as described in Section C. Video from the cameras shall be multiplexed into a single video stream The video shall be recorded on the ground using VHS or Digital formats.

The equipment for the STS and APVS shall include the necessary GPS receiver, receiving and transmitting antennae, RF transmitters, video multiplexer, terminal node controller, wiring interconnect harnesses, packaging chassis and cameras.  All of the equipment except the antennae and cameras shall be integrated in a “drop-in-unit”. The antennae and cameras shall be integrated into the airplane payload in a manner that does not interfere with test performance. Power for the unit will be supplied by NASA. The RF bands for downlink may be between 125 and 440 Mhz. Integration and interface information shall be developed by NASA, NRL and the contractor. The maximum mass of all of the STS and APVS equipment, including the drop-in unit, cameras and antennae shall be no greater than 1.5 kg (3.5 lbs). The maximum volume of the STS and APVS drop-in unit shall be no greater than 9,800 cm3 (600 in3).

Two complete flight-ready sets of STS and APVS equipments, designated for HAFT3 and HAFT4 shall be provided by the contractor. NASA will build a duplicate, non flight-ready, Engineering Development Unit (EDU) to assist off-site payload buildup.

7. The contractor shall furnish one balloon-mounted video camera, and the ground equipment required for reception and VHS recording, to be used as described in Section C. The balloon-mounted camera shall be mounted in a position to allow viewing the entire aircraft, including wing tips, during ascent. Overlaying post-processing to indicate time, altitude and location shall be provided. 
8. The contractor shall exchange technical information with NASA and NRL. Exchanged Information shall include, but not be limited to: 

a. Model dimension updates 

b. Model weight updates 

c. Release and test altitude updates 

d. Rocketry issues, including flight profiles and ground handling

e. Model tracking and control 

f. Launch method 

g. Balloon tracking 

h. FAA and military airspace clearances 

i. Range safety issues 

j. Range recovery options 

k. Flight train configuration, including release mechanism, stabilization method, and model attachment 

l. Weather constraints 

m. Camera and antennae integrations 

9. The contractor shall furnish support personnel and equipment at the test launch site to prepare, launch, track, and the control balloon during the HAFTs. the contractor  shall also furnish support personnel and equipment at the recovery area and perform recovery operations, assisted by NASA and NRL. Handling of the fueled airplane payload shall be  only be by personnel designated by NASA.
10. The contractor shall be responsible for all range safety and shall obtain all required FAA and cognizant military organization clearances. The contractor shall provide aircraft tracking and reporting, as required by Federal Aviation Authority (FAA) regulations, using the secondary tracking system provided in Task 6.

11. The contractor shall provide weather briefings to NASA to enable selection of launch and recovery sites and to allow “go / no go” launch decisions. 
12. The contractor shall select the launch and recovery site to satisfy weather and flight safety requirements. These sites shall be within 1 k (0.6 miles) of each other.

13. The contractor shall archive electronic versions of tracking and altitude data from the balloon and video tapes from all cameras. 

14. The contractor shall prepare a pre-flight report that documents the procedures to be used to plan and conduct the flight tests. 

F.
CONTRACT OPTION 1: Balloon Launch Service Work Tasks FOR ONE ADDITIONAL HAFT - DESIGNATED HAFT5

If NASA elects to exercise Option 1 for HAFT5, the flight will be conducted within two weeks of HAFT4.  All of the tasks for HAFT3 and HAFT4 shall apply to HAFT5 with the following exception:

· Tasks 6– refurbish and use one the flight units provided for HAFT3 No additional new flight unit will be required for HAFT5.

G.
CONTRACT OPTION 2: EXTENDED SEARCH AND RECOVERY SERVICES

If the NASA 733 payload is not recovered at the designated landing area, and NASA elects to exercise Option 2 for any HAFT, the contractor shall provide 4 personnel for eights hours to search for  the payload.  In addition, an airplane search flight of two hours shall be provided with one NASA passenger:

H.
DELIVERABLES

The contractor shall deliver the following items to NASA based on the Performance and Delivery Schedule:

1. Pre-flight report

2. Radiosonde and tracking data (electronic copy)

3. Video tapes from balloon and aircraft cameras, covering the entire flight 

I.
performance and delivery schedule

HAFT3 will occur on or about August, 2005. HAFT4 and the optional HAFT5  will occur on or about August 2006.

· Deliverable 1 –Pre-flight report
June 1, 2005 

· Deliverable 2 - Radiosonde data
within 1 week after each flight

· Deliverable 3 - Video tapes
within 1 week after each flight

J.
PRICING  AND  QUALIFICATIONS  INFORMATION

Price quotations shall be for HAFT3 and HAFT4 as described in Section E. Priced options for a third flight, HAFT5, as described in Section F. and extended search and recovery services, as described in Section G., shall also be provided. Detailed pricing for all costs associated with each work task shall be provided in the following tabular format:
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Figure 1 – MATADOR, NASA 733
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