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The ground segment would build on the overall SBIRS ground segment that had
been under development for the SBIRS High portion of the architecture since 8
November 1996. The unique software and equipment for SBIRS Low would be
developed during its EMD Phase as a discrete addition (referred to as a “plug”) to the
basic Master Control Station (MCS) developed under SBIRS High. The result would be

a consolidated SBIRS ground processing station,”*

The space segmerntt—the SBIRS Low satellites and their exact orbital placement—
was the object of more strenuous planning. The constellation would consist of perhaps
20 to 30 satellites in low earth orbits, Although their low altitude would require a greater
number of satellites in orbit to provide adequate coverage of the earth, their proximity to
potential targets would make it easier for their sensors to acquire longwave infrared
radiation from missiles in mid flight and to provide surveillance of theaters of conflict at

higher resolutions.”

Each satellite would have two primary infrared sensors. They would cover a wide
part of the clectromagnetic spectrum, enabling them to observe targets of different

temperatures. They would also be able to carry out surveillance of space objects and

FY96 hup:/iwww.dote.osd.milreports/FY96/96S BIRS himl (Doc V-84); Document (U), Ballistic Missile
Defense Organization, “National Missiie Defense Program Space and Missite Tracking System (SMTS),”
ino date] (Doc V-85); WWW Page (U), OSD/NSSA, “National SecuritySpace Road Map: Cobra Brass,”
25 Mar 99 \ittp://www.irmspace.tasc.convirin/nssafouo/surwarn/inivhtml/cobrabra.htm (Doc V-86); WWW
Page (U), OSD/NSSA, “National Security Space Road Map: Mid-Course Space Experiment (MSX)),"” 25
Mar 99 http://www.irmspace/tasc/com/irny/nssafouo/surwarn/init/html/midsex.htm (Doc V-87).

¥ Document (W), SMC/MT, “Statement of Objeclives Space Based Infrared Systems (SBIRS) Low
Program Definition and Risk Reduction (PDRR) Program,” 16 Sep 97 (Doc V-88); Document (U),
SMC/MT, “Statement of Objectives Space Based Infrared Systems (SIBRS) Low Program Defintion and
Risk Reduction (PDRR) Program, Section M," 22 Sep 97 (Doc V-89); Document (U), SMC/MT,
“Statement of Objectives Space Based Infrared Systems (SBIRS) Low Program Definition and Risk
Reduction {PDRR) Program, Section L,” [no date] 97 (Doc V-90); Briefing Charts (U), SMC/MT,
“Industry Forum # I: SBIR Low Acquisition Strategy,” 26 Jun 97 (Doc V-01); see also note 21 above, Doc
V-79 to Doc V-87.

%5 Descriptive Pamphlet (1J), SMC/MT, “Space Based Infrared System, SBIRS,” 1998, pp. 14-16 (Doc
V4; see also aote 21 above, Doc ¥-79 1o Doc V-87.
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battlefields. The first sensor, the Acquisition Sensor, would be a scanning infrared sensor
operating in the shorter wavelengths. It would cover the visible area in a fast scan mode
from horizon to horizon, using a wide field of view and a small aperture to acquire

missile targets during their boost-phase. The Acquisition Sensor, after initiating a two-

dimensional track of the target, would then pass information about the target to the
6

Tracking Sensor.?
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Dlustration 5-11: An Artist’s Concept of An Operational SBIRS Low Satellite

The Tracking Sensor would be a staring infrared sensor with a narrow field of
view and large aperture, and it would be mounted on a two-axis gimbal. After receiving
. the target from the Acquisition Sensor, it would verify the target, lock on to it, and track it
through midcourse trajectory into re-entry. If a target were to leave a given satellite’s

field of view, that satellite would use an inter-satellite crosslink to hand off the target to

%8 Descriptive Pamphlet (U), SMC/MT, “Space Based Infrared System, SBIRS,” 1998, pp. 14-16 {(Do¢
V-4); Ibid {(Doc V-79 to V-87); Document {UJ), SMC/PK, “Letter RFP Rev 3.7,” 6 May 94 (Doc V-92);
Document (U), SMC/PK, "Consclidated Requirements: Letter RFP Rev 3.7 Requirements with
Modifications from 9 Dec LRFP Change Package Rev 4.2," 8 Dec 94 {Doc V-93).
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another satellite in a better viewing position. This crosslink would enable any satellite to

communicate with all other satellites in the constellation.?’

The satelilites’ on-board data processors would work out the target missile’s
trajectory, predict its impact point, and relay the information to anti-missile batteries that
would intercept and destroy the target. SBIRS Low sensors would cover a wider area
than the ground-based radars used to aim any particular battery of anti-missile weapons.
They would allow such batteries to take several shots at any given hostile missile, and to

do so at a safer range.”®

Iustration 5-12: A Concept for a SBIRS Low
Flight Demonstration System (FDS) Satellite

The first part of Phase I of the SBIRS Low acquisition was known as Program
Definition and Risk Reduction. The program office at first planned to award two
contracts for this phase, and each contractor was to build and fly two demonstration
satellites to resolve some technical problems and demonstrate that the systems could

detect, track, and discriminate missiles and perform kill assessments. The product of

o Descriptive Pamphlet (U}, SMC/MT, “Space Based Infrared Systerm, SBIRS,” 1998, pp. 14-16 (Doc
V4Y; see also note 21 above, Dog V-79 to Doc V-87.

b Descriptive Pamphlet (U), SMC/MT, "Space Based Infrared System, SBIRS,” 1998, pp. 14-16 (Doc
V-4); see also note 21 above, Doc ¥-79 to Doc V-87.
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these efforts was known as the SBIRS Low Hlight Demonstration System (FDS). OSD

approved an acquisition plan for it in August 1992.%

Unfortunately, after the initial source selection and system design was completed,
the program’s budget was not large enough to support two prime contractors developing
two demonstration satellites each. Congress had cut the President’s budget for Bril}iant
Eyes from $250 million to $140 million in FY 1994, and it limited spending in FY 1995
to $80 million until OSD submitted a statement of compliance with the 1972 Anti-
Ballistic Missile Treaty. OSD submiited the statement of compliance on 2 May 1995.
The program office decided in 1994 to award only one contract—known as the “flyer
contract”—for the sétellitcs and another, lower cost, supporting contract to develop

algorithms and simulations.™

On 2 May 1995, SMC awarded the FDS flyer contract to TRW to design and
build two FDS satellites to be launched in FY 1999. The actual contractual mechanism
was a restructuring of the Brilliant Eyes Demonstration and Validation Contract

(FO4701-92-C-0062). The additional work was valued at $15.314 million. On 8 March

¥ See note 21 above, Doc V-79 to Doc V-87; see also note 22 above, Doc V-88 to Doc V-90; Document
(U), RDT&E Budget Item Justification Sheet (R-2 Exhibit), “0603441F Space Based IR Archive
(Demonstration/Validation) (Space ),” Feb 97 (Doc V-94); News Release (U), Aviation Week, "TRW Wins
Brilliant Eyes,” 8 Apr 95 (Doc V-95); News Release (Uf), Defense News, “Rockwell Keeps Integral Role in
Brilitant Eyes Successor,” 29 May — 4 Jun 95 (Doc V-96); Document (U), Inside Missile Defense, “Air
Force Prepares for Accelerated Space and Missile Tracking System,” 27 Sep 95 (Doe V.-97); Memorandum
(L), SMC/MTKA to U.S. Departiment of Commeree Business Daily, “Synopsis Number 75 — Presolicitation
Notice/Procurement,” 15 May 96 (Doc V-98); Document (U), Douglas Berenson, “Space Architect
Considers Having SBIRS Low Perform Double-Duty,” 19 Jun 97 (Dog_V-99); Memorandum (U), SBIR
Low Program Manager to AFPEQ/SP & SAF/AQ, “SBIR Low Monthly Activity Report, “15 Jul 97 (Doc
V-100); News Release (U), Astro News, “AF restructures Space Based Infrared System,” 12 Feb 99 (Doc
V-101); News Release (L), SMC/PA, “Contract Announcements: Defense Logistics Agency, Navy, Army
& Air Force,” 2 May 95 {(Doc V-102); News Release (U), SMC/PA, "Contract Announcements: Army, Air
Force & Navy,” 8 Mar 96 (Dog¢ V-103}; News Release (U), SMC/PA, “Coniract Announcements: Air
Force,” 3 sep 96 (Doc V-104); News Release (U), SMC/PA, “Contract Announcements: Air Force, Navy,”
2 Oct 96 (Doc V-103); Document (U), SMC/MT, “Sources Sought Synopsis for SBIRS Low Strategy,” 3
Mar 57 (Doc_¥Y-106); Memorandum (U), SMCMTKA to U.S. Department of Commerce Business Daily,
“Sources Sought Synopsis Number 21, 21 Apr 97 (Doc_V-107).

** Descriptive Pamphlet (U), SMC/MT, “Space Based Infrared System, SBIRS,” 1998, pp. 14-16 (Doc
¥Y-4); see also note 21 above, Doc V-75 to Doc V-87; see also note 27 above, Dog V-85 to Doc V-107.
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1996, SMC added another $214.1 million to the contract to cover the remaining
provisions for fabrication, test, and operation of two FDS satellites for validation of the
Space and Missile Tracking System (SMTS), as SBIRS Low was sometimes called.

TRW was to launch both FDS satellites into the same orbit using a Delta I launch vehicle
in the second quarter of FY 2000. Bocing North America (formerly Rockwell
International Space Systems Division) was awarded the FDS “non-flyer” contract—

actually a restructuring of its efxisting contract (FO4701-92-C-0063) for Brilliant Eyes.*!

Nevertheless, after obtaining adequate funding, the program office decided to
issue another flyer contract for SBIRS Low Demonstration al;d Validation to make Phase
I'more competitive. SMC therefore issued another request for proposals in June 1996.
On 2 September 1996, it awarded the contract (FO4701-96-C-0044) to Boeing North
America. This was to be a risk reduction effort for a cost-effective alternate design
concept for SBIRS Low (also known as the Space and Missile Tracking System). The
product of Boeing North America’s efforts was known as the Low Altitude
Deinonstration System (LADS). Boeing would launch one LADS satellite on a Lockheed
Martin booster, and it would also operate a ground demonstration payload. The satellite
would use a spacecraft bus and a launch vehicle built by Lockheed Martin. The FDS
non-flyer contract with Boeing was terminated in December 1996 in favor of the

competitive Demonstration and Validation contract.*

The two FDS satellites and the LADS satellite were scheduled for launch in the
third quarter of FY 1999. They were to operate in orbit for two years, conducting tests
and experiments to verily the concept. A deployment decision for the operational
constellation could then be made in the year 20601, If the decision were favorable, the

first operational SBIRS Low satellite could be delivered in 2004. (SMC had announced

3 Bee note 21 above, Doc V-79 to Doc Y-87; see also note 24 above, Doc V-92 to Doc V-93.

2 See note 21 above, Doc_V-79 1o Doc V-87; see also nole 27 above, Doc V-94.
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plans in 1994 for a first satellite and launch in 2006, but Congress had directed that the

schedule be accelerated. )™

IHustration 5-13: An Artist’s Concept of a
Low Altitude Demonstration (LADS) Satellite

The next part of Phase I, known as Program Definition, would proceed at the
same time. It would involve selecting two contractors in about the first quarter of BY
1999 to produce initial system designs for SBIRS Low. This would be followed by the
start of Phase II (Engineering and Manufacturing Development) in 2001. During this
phase, a single contractor would develop the operational SBIRS Low system, launching

the first satellite, as mentioned above, in 20043

M See note 21 above, Doc V-79 to Doc V-87; see also note 22 above, Doc V-88 to Doc V-91.

** See note 21 above, Doc V-79 to Doc V-87; see also note 22 above, Doc V-91.



