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This PowerPoint file represents a distillation of the Alternate Access to Space (AAS) final report presented November 6,
2000 under contract to the NASA Marshall Spaceflight Center. Out of a field of 17 small business bidders, HMX, Microcosm,
Andrews Space & Tech, and Kistler Aerospace were selected to perform concept studies of alternate methods for
"contingency" resupply of the International Space Station. (Other contracts, to Boeing, Lockheed, Orbital and Coleman were
awarded non-competitively.) Per the NASA Act of 1958, this information should have been made publicly available but the
results were largely suppressed in order to kill the AAS program, which had been imposed on NASA by OMB and the
Congress against NASA's will. Especially opposed to AAS was the Johnson Space Flight Center, on the grounds that any
alternate to the Space Shuttle would reduce the need for expensive and dangerous Shuttle missions, and reduce the
available flights for the large pool of unflown NASA astronauts. Also strongly obstructionist was Marshall's Dennis Smith,
then SLI program manager and now in charge of the Orbital Space Plane (OSP) who simply wanted the money to be used
for his massive Space Launch Initiative (SLI) boondoggle.

HMX determined that use of a fully proven launcher, the Titan I, would have allowed AAS missions to the station to begin in
2003 for half the money approved by OMB for this program. Instead of acting, NASA/ MSFC delayed the AAS program, and
watered it down until for all practical purposes it became a technology research effort on the methods of docking unmanned
vehicles to the ISS. While small follow-on contracts have been awarded, the program is set to terminate in early summer,
and the OSP project will absorb the remaining funds.

While the AAS program never intended the resupply vehicle to be crewed, HMX found that the only way to perform the
mission was to build a reusable AAS transfer vehicle (designated the XV). This approach was also adopted by other AAS
contractors. Reuse of the XV reduced per flight costs and enhanced reliability, but it also meant that the vehicle could serve
as both a lifeboat for the ISS and also carry crews to orbit. Of course, given the vicious opposition to AAS on the part of
JSC, HMX never briefed the manned option, but the last slide in this presentation illustrates one version of a crewed XV.

It is ironic, in light of the Columbia disaster, that this capability would just now be coming on line if NASA had not badly
bungled the entire program. Given NASA's track record of not being able to successfully complete a single space
transportation project (e.g., X-33, X-34, X-37, X-43, X-38 and the SLI| program) in the past twenty years, plus their
mismanagement of the Shuttle program, one wonders why they should be entrusted with the development of the OSP. Only
Congress can answer that question.

Gary C. Hudson, CEO, HMX  March 1, 2003



HM’%AS - Requirements
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¢ Provide contingency access to the International Space Station.

¢ Meet the requirements of SSP 50235 Visiting Vehicle Interface Definition and ISS SSP
41000 and 50021.
¢ Light Mission.
¢ 300-1000 pounds deliverable
cargo mass.
¢ Launch on one week notice or

ISS
less. Requirements
& First flight in 2003. Definition

XV

Concept
Definition

¢ Heavy Mission.

¢ 4000 pounds deliverable cargo mass.
¢ First flight by 2005.

HMX-SPEC-XXXX
XV
System Specification

Vehicle Specific Segment
Draft Specification

R TBD
Interface Control Documents




HM’%AS = Top Level Requirements Flowdown
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¢ Greatest possible safety when near ISS ¢

Redundant avionics and propulsion subsystems: fail operational/fail
operational/fail safe.

¢ High reliability <
Use proven launcher, redundant XV subsystems, low risk technologies.
¢ 1 week or less call up to launch ¢

Use booster which has demonstrated this type of performance; provide
dedicated launch and mission ops facilities and teams.

& Low cost of operation ¢

Minimal funds for booster NRE; must recover XV in order to provide
affordable redundant avionics and propulsion elements.

¢ First flight in 2003 <

Must use proven booster; low risk XV technology with proven heritage
components.



HM’%AS -~ Docking Options at ISS
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APAS -- Androgynous Peripheral ﬁ A = APAS

Attachment System ,I'
Shuttle/PMA
XV

Probe & Drogue
Soyuz
Progress
ATV

P = Probe & Drogue

+R Bar
Approach







The HMX XV Transfer Vehicle




Comparing Progress to XV

[:@ - - 0 Approximately
n L e To Scale
Progress XV

¢ Insertion Mass (pounds) 15633 8400-9500+
¢ Delivered Cargo (pounds)

Light n/a 300-1000

Heavy 3969 4000
¢ Pressurized cargo volume (ft3) 231 205
¢ On-orbit stay time 180 days 4 days (separated)



HM)%AS == Why Reusability?
==

¢ Reusability offers two significant advantages contrasted with an expendable
transfer spacecraft:

& First, the spacecraft can be built with much more redundancy for the same dollars
since the cost is now to be amortized over whatever number of flights the vehicle can
perform. Or if the redundancy is required by the customer (as in the case of AAS) the
cost per flight can be lowered through reuse of the spacecraft.

Reuse of a complicated spacecraft is not new. A Gemini spacecraft was reflown, and the
Russian Merkur was designed for routine reuse.

& Second, if something works on one flight it is reasonable to assume that it will work
again on subsequent flights. Airlines have learned this and as a result adopted, nearly
twenty years ago, “on condition maintenance.” In other words, don’t fix it if it isn’t
broken.

Failures which do not result in loss of vehicle are recorded by on-board computers and/or

telemetry or are uncovered by post-flight inspection. This permits HMX to fix problems before
they become serious enough to jeopardize either safety or future mission completion.



10

Aerodynamics of the XV
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Note: Geometry is not precise. Dimensions are rounded to nearest inch and angles are rounded to
nearest degree.



HM’%AS == XV Configuration On Orbit
R L

Once separated from the booster, the XV circularizes itself and opens the
nose door. This action exposes the fwd RCS thrusters and laser AR&C
system for proximity operations and docking.
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Video Guidance System (VGS)
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Cold Gas RCS Thrusﬁ;s
(Typical 4 Places). =
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Batteries (2)
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Boat-Tail View of XV
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