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Section 1 Introduction

—

Ball’s low risk technical approach combined with our corporate commitment to
MTI and extensive development and integrated project team experience provides
SNL/LANL with the best value for the MTI spacecraft bus subassembly.

——

We recognize the importance of MTI. The
Multispectral Thermal Imager (MTI) project will
demonstrate a technology that is of increasing
importance to our national security. The spread
of nuclear weapons in a multi-polar and
regionally unstable world is a more proximate
and dangerous threat to security than at any
previous time. Add to that the proliferation of
nuclear delivery systems, and the result is a
compelling need to monitor nuclear proliferant
activities. As illustrated in Figure 1-1, a space-
based system can be used to monitor nuclear
activities in areas where ground and air access is
denied. Ball appreciates the opportunity to show
how its more than 30 years of spacecraft
experience can contribute to the Sandia National
Laboratories/Los Alamos National Laboratory
(SNL/LANL) team’s demonstration of the
feasibility of the MTI approach to satisfying this
national security need.

1.1 Best Value for MTI

Ball delivers mission success. A successful
MTI program needs a bus subassembly supplier
who can work effectively as part of a team and
bring to that team the experience and capability

‘needed to solve problems efficiently and

correctly. Ball brings:

Experience: For over 30 years Ball has been
a supplier of high-quality space hardware. A
continuous evolution of spacecraft from the
Orbiting Solar Observatory series in the early
60’s through the advanced GEOSAT Follow-On
(GFO) satellite of today provides Ball’s engineers
with an unparalleled base of lessons learned that
will be available for the MTI program.

Innovation: Small satellite systems such as
MTI are the core of Ball’s spacecraft business.
Over the years we have successfully balanced
advanced small spacecraft capabilities with risk
and cost to achieve mission success.

Affordability: We have a demonstrated abil-
ity to deliver highly capable systems at a frac-
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tion of the cost of our competitors. For example,
our GEOSAT Follow-On system will provide the
U.S. Navy with an operational ocean altimetry
mission at a mission cost of $60 million (space-
craft, payloads, launch vehicle, ground segment
upgrades) that is comparable in performance and
longer-lived than NASA’s over $500 million
TOPEX/POSEIDON mission.

Attitude: Because of our long history in the
space instrument business, our spacecraft
engineers have an unique payload first attitude,
Advancing the state of the art for spacecraft
subsystems is secondary to getting the mission
accomplished. We understand the technical
challenges of MTI as a mission and will work
only toward accomplishing that mission.

Figure 1-1 The MII Misslon—MTl will demonsirate the
feasibility of monitoring nuclear profiferation activities
frorn space.
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Teamwork: In our science instrument, sup-
port services, and spacecraft businesses Ball fre-
quently participates as a member of a team. As
either a leader or a follower, we realize that open
communications and teamwork are essential to
keeping a tearn moving toward a common goal.

Commitment: As a company, we have made
a long term commitment to New Mexico. We
have an established Albuquerque office for sup-
port services work and are eager to expand our
presence, demonstrate our capabilities, and en-
hance our reputation in this growing area.

We our excited about the opportunity to par-
ticipate in the MTI project. We believe our pro-
posal demonstrates that Ball provides the best
value for MTI1.

1.2 Low-Risk Technical Approach

Ball proposes a low-risk approach to the
spacecraft bus subassembly that makes maxi-
mum use of existing designs, high heritage com-
ponents, and lessons learned from actual hard-
ware programs. Overall mission risk will be re-
duced by MTT having access to the broad base
of technical resources available at Ball.

Low Risk: Ball builds quality, high technol-
ogy satellites. The experience and lessons learned
from small satellite programs such as DARPA-
SAT, Brilliant Pebbles, LOSAT, and GEOSAT
Follow-On will be used to reduce risk on MTI.
Figure 1-2 illustrates how Ball’s MTI design
concept uses existing designs and off-the-shelf
components to keep this part of the MTI project
low risk. The components and vendors we have
selected, have proven reliable on previous pro-
grams. The majority, such as Eagle-Picher,
Ithaco, Adcole, and Spectrolab have either just
completed fixed price contracts or are perform-
ing on one now with Ball. We know the vendors
and their hardware, and have recently reviewed
and approved their designs and their production
and quality procedures. The selection of exist-
ing designs and off-the-shelf components to-
gether with engineers who have gained their ex-
perience building hardware will keep technical,
cost, and schedule risk low.

Unique Breadth of Technical Expertise:
Ball has thousands of man-years of spacecraft,
electro-optical payload, and mission operations
experience in our 839-person aerospace division.
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The engineers who solved jitter and pointing
challenges on the Relay Mirror Experiment
(RME) or built the corrective optics for the
Hubble Space Telescope are available for trades
and “what if” analyses, as are the people who
packaged DARPASAT and performed launch
vehicle trades for GFO.

1.3 Experience and Performance

Ball has over 30 years of experience in de-
veloping high quality spacecraft and electro-
optical payloads for NASA/DOD/DOE, com-
mercial, and international customers. Our re-
cent success in developing and launching a small,
high technology satellite for ARPA (DARPA-
SAT) and in providing the corrective optics for
the Hubble Space Telescope (installed in Decem-
ber 1993) shows that Ball remains on the cutting
edge of small satellite and imaging satellite tech-
nology. Figure 1-3 shows a representative
sample of Ball’s successful and on-going pro-
grams. We currently are working on contracts
for two follow-on instruments for the Hubble
Space Telescope, and both Radarsat and GFO
have options that are likely to be exercised. Our
on-going programs provide a stable environment
that enables us to retain our key technical people
and ensure that the support proposed will remain
available throughout the MTI project.

1.4 A Team Player

Ball has an outstanding record filling a va-
riety of roles on integrated project teams. For
the initial flight tests for Brilliant Pebbles com-
ponents and technologies, we were fully inte-
grated into a team led by Lawrence Livermore
National Laboratory (LLNL). On Radarsat, we
delivered a spacecraft bus assembly to Spar Aero-
space Ltd. (SPAR) of Canada for payload and so-
lar array integration and we continue to provide
task support; on our current effort with INTA (the
Spanish National Space Agency), we initially
colocated system engineers at INTA to assist
them in the design of a small satellite and are
now providing a variety of components and task
order engineering support; on the current GFO
program, we are responsible for delivering a fully
operational satellite on orbit. As a company that
has experience as a team member and a team
leader, we appreciate both our potential role on
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Figure 1-2 Ball’s MTI Design Concept—Ball will use existing designs and high heritoge components for the MTI
spacecraft subassembly.
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Figure 1-3 Examples of Bal's Applicable Experlence—Ball brings extensive experlence, In both spacecraft

and space instruments to the M1l team,

1-4
DO191.VIS1[10B]CEC

Vol. I
Technical Volume



W Ball Corporation Sanda
Aerospace aton
7| Systems Divsion Laboratories LosAlamos

MTI as well as the need to follow the lead of the
mission integrator. Ball will provide quality hard-
ware and engineering support without attempt-
ing to infringe on the mission integrator’s role
or grab the spotlight when the mission succeeds.
Ball’s experience as a team player is demon-
strated in letters from recent customers presented
in Figure 1-4.

1.5 Committed to MTI

Ball is fully committed to helping SNL/
LANL demonstrate the potential of MTI.

Business focus on small satellites. Ball has
pioneered the push to highly capable small sat-
ellites like MTI. Since 1988, we have invested
100 percent of our spacecraft IR&D funds to-
ward developing small satellites and supporting
technologies.

Long-term commitment to New Mexico.
We believe New Mexico is an important and
growing center of space excellence and are com-
mitted to increasing Ball’s presence. We already
have more than 50 people working full time in
Albuquerque and we have over 10 years of con-
tinuous on-site support of SNL programs.

Commitment to working with national
laboratories. Ball fully understands how work-
ing with national laboratories maintains our
competitive edge, and we are committed to
establishing long-term relationships with national
centers of excellence. Our small satellite pro-
grams greatly benefited from our association with
LLNL on Brilliant Pebbles. The technology trans-
fer from APL and JPL on the GFO program gives
us significant advantages in competing for fu-
ture environmental remote sensing missions. For
a mid-size aerospace company like Ball to ef-
fectively compete in today’s market, close
working relationships with national laboratories
are a must. Ball is willing to share our experi-
ence and expertise in return for the opportunity
to work with SNL/LANL.

Ball has shown commitment to working with
SNL/LANL by successfully completing the De-
partment of Energy’s Foreign Ownership, Con-
trol, or Influence (FOCI) review.

Our best people. We have chosen outstand-
ing, experienced people who have proven them-
selves in team environments. We will assign the
people SNL wants and needs as the program
evolves.
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1.6 Mandatory Requirements

Ball exceeds all mandatory requirements for
participation in MTLI.

Demonstrated Company Experience: Ball
has successfully completed a number of satellite
projects comparable in scope and complexity to
MTIL. For evalunation purposes, Ball submits the
Relay Mirror Experiment (RME) as the
satisfactorily completed satellite project that
fulfills the mandatory requirement of “at least
one satellite project that was comparable in scope
and technical complexity to MTL”

As illustrated in Figure 1-5, the RME
spacecraft, orbiting at 450 km, carried a sensitive
optical payload with low jitter requirements that
redirected a laser beam propagated from Earth
back to a 3-m target scoring board on Earth. RME
“achieved relay beam pointing accuracy which
was 16 times beyond the technical requirement,
thereby establishing new standards for
acquisition, tracking, and pointing (ATP)
systems.”l The pitch and pointing maneuvers
required for MTI are similar to the maneuvers
required of the RME spacecraft. RME was
sponsored by SDIO with Phillips Laboratory
heading a team that had Ball as the prime
contractor.

Proven Project Manager: Ball proposes
Ron Young as the MTI project manager. He is
currently employed at Ball as the project manager
for Radarsat. Radarsat is a major spacecraft bus
assembly, which Ball recently delivered to SPAR.
SPAR is integrating the bus with a synthetic
aperture radar payload and solar arrays, and
performing all system-level tests. The Radarsat
bus was developed under a fixed-price contract
with system engineering and support services
provided under a parallel task order contract. We
are currently providing integration and test
support under the task order contract. We are also
developing the Radarsat mission control facility
under contract to MacDonald Detweiler of
Canada.

! Relay Mirror Experiment/Wideband Angular Vibration
Experiment, Vol. I, Phillips Laboratory, Directorate of
Lasers and Imaging, Kirtland AFB, NM, January 1992.
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Figure 1-5 Saiistaction of Prior Development Requiremnents—The Relay Miror Experment was a sateliite project
of the comparable scope and technical complexty as MTL

Experienced System Engineers: Ball
proposes two highly experienced system
engineers for the Phase 1 labor contract. Harold
Montoya, who has 14 years of experience, is
currently employed at Ball as the Radarsat system
support contract manager. In this position, he is
providing technical coordination for on-going
system studies, training, and test support. Prior
to this assignment, he was the electrical design
manager and system engineer for the Radarsat
program. His system engineering duties included
requirements flowdown and end-item
specification development. :

As the launch interface engineer for RME,
he was responsible for all payload documenta-
tion required by the launch vehicle contractor and
the range. He also coordinated all integration
activities at the launch site. Prior to that assign-
ment, he managed the RME thermal subsystem
design, analysis, and integration effort.

Jeff Dierks, who has 15 years experience, is
a current Ball employee just completing an as-
signment as the system engineer responsible for
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all DARPASAT integration, test, and launch ac-
tivities. (DARPASAT was successfully launched
on a Taurus on March 13, 1994.) His previous
assignment at Ball consisted of system engineer-
ing tasks on RME including developing the
spacecraft bus specification and the interface
control documents between the spacecraft bus
and payload. Prior to joining Ball in 1986, he
developed state-of-the-art space structure designs
at Harris.

1.7 Conclusion

Ball is the credible choice for MTI. We are
large enough to have a broad base of experience,
expertise, and financial stability, and yet small
enough to provide high management visibility,
and streamlined management to MTI. We have
demonstrated our ability to deliver mission suc-
cess both as a team leader and as a team player.
Ball is highly motivated to establish working
relationships with SNL/LANL and will commit
the necessary resources to make MTI a success.
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