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Boeing — Business Mix

BDS N&SS | Space & Intelligence Systems

Defense, Space & Commercial
Security Airplanes
47% 53%

2011 Revenue $68.7B

Balanced Portfolio
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Boeing Space & Intelligence Systems




Mature and Enduring Need for Satellites

= Satellites have been in use for more than
50 years

- First U.S. satellite launched in 1958
- First commercial satellite launched in 1962

= Over 500 satellites in use today

= More than 300 satellites in development or
manufacture today

= Satellites provide unique abilities...

- Ubiquitous global coverage without violating
sovereign airspace

— 24/7/365 operations in almost any condition
— Ultimate high ground for operations

» Market for satellites is stable, quantifiable
and verified
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How Far Aw
Satellite Orbit Po

Radio Communications
(Sirius Satellite Radio)

Highly Elliptical Orbit (HEO)

Military Satellite @ommunications

Commercial SatCom
(Sky Terra Geomobile)

Medium Earth Orbit (MEO)
1,500 — 12,000 miles

Navigation

ellite Services (FSS) Space Sur\eillaTTCE

Mhtelsat (SBSY) ~. - —
\ Low Earth Orbit (LEO)
Geosynchronous Earth Orbit (GEO) 200 -1000 miles
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Survivability Challenges in Space

= Average design life
Deployable

= 15yr radiators

for larger
= Temperature payloads

Radiator surfaces reject
heat
to minimize solar loading

; Variable
= External temp between | ——— reflections/

heat rat
— Cold: -390 °F eat rates
— D+ ° : :
Hot: +390 °F White paints
» Spacecraft maintains minimize solar

room temperature loading and
reject heat

= Radiation
Thermal

» Daily exposure of multilayer

100M rads insulation

) protects
= Equivalent to 220M spacecraft from

chest x-rays everyday harsh conditions
= Micro meteorites

» |n 1984 two Boeing satellites recovered from space
showed millions of strikes from micro meteorites
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Boeing Space & Intelligence Systems
Celebrating 50 years of satellite innovation

Intelsat IV

Intelsat IVA
1975

Marisat
1976

Comstar
1976

Leasat
1984

376/376L/376W
1980 SBS 1

1981 SBS 2

1982 Westar IV, V
1982 Anik C3, D1
1982 SBS 3 F2
1983 Anik C2
1983 Palapa B1
1983 Telstar 3A
1983 Galaxy |, Il
1984 SBS 4 F4
1984 Telstar 3C
1984 Galaxy Il
1984 Anik D2
1985 Brasilsat A
1985 Anik C1
1985 Morelos A, B
1985 Telstar 3B
1985 AUSSAT A1, A2
1987 Palapa-B2P
1987 Aussat A3

1976 Palapa A

1989

1990
1990
1990
1990
1992
1992
1993
1994
1994
1994
1994
1995
1996
1996
1997
1998
1998
2000

% F
% 1966
1971

@ TACSAT
1972 Anik A 1969

1974 Westar

393
1989 JCSAT (393)
1990 SBS 6 (393)

Intelsat VI ﬁ
1988 SBS 5 F5
1989 BSB

AsiaSat 1

Palapa B2R

BSB-2

Galaxy VI

Galaxy V

Palapa-B4
THAICOM 1 (3767L)
Galaxy I-R

APSTAR 1

Brasilsat B1 (376W)
THAICOM 2 (376L)
Brasilsat B2 (376W)
Galaxy Xl

APSTAR 1A
BSAT-1a

Brasilsat B3 (376W)
BSAT-1B

Brasilsat B4 (376W)

601HP 1999 DIRECTV 1-R
1997 PAS-5 2000 Galaxy XR
Intelsat Il 1997 Astra1G 2000 Superbird 4
1966 Intelsat | 1997 Galaxy VIIIl-i 2000 PAS-9
(Early Bird) 1998 Astra 2A 2001 PAS-10

*1965

2001 Astra 2C
2001 DIRECTV-4S
2003 Galaxy Xl
2003 AsiaSat 4

2006 MEASAT-3

1998 SatMex 5
1998 PAS-6B
1999 AsiaSat 3S
1999 Astra 1H

Syncom
1963

601 Mobile
1995 AMSC
1996 MSAT

376HP

1996 MEASAT 1, 2
1997 Thor I

1998 Thor llI

1998 Sirius 3

1998 Bonum 1
2000 Astra 2D
2002 Astra 3A
2003 e-BIRD

601

1992 Optus B1

1992 Galaxy VII

1993 Astra 1C 1996 PAS-3R
1993 Galaxy IV 1996 Astra 1F

1993 Solidaridad 1 1996 MSAT-1
1993 DIRECTV-1 1996 Palapa-C2
1994 PAS-2 1997 JCSAT-4, -5
1994 DIRECTV-2 1997 Superbird C
1994 Optus B3 1999 JCSAT 6
1994 Solidaridad 2 2000 TDRS H

1994 Astra 1D 2002 TDRS I, J
1995 MSAT-2 2002 JCSAT 8
1995 DIRECTV-3 2006 GOES-N
1995 PAS-4 2009 GOES-O
1995 JCSAT-3 2010 GOES-P
1995 Astra 1E 2012 TDRS K
1995 Galaxy IlI-R 2013 TDRS L
1996 Palapa Cl1 2015 TDRS M

GPS IIE*

2010 GPS Sv1
2011 GPS SV2
2012 GPS Sv4

201X GPS SV3
TO2GEM 501 GPs svs

2000 Thuraya-1 201X GPS SV6

2003 Thuraya-2
201X GPS SV7
2008 Thuraya-3 X GPS SV8

2010 SkyTerra-1
~ 201X GPS SV9
201X Centenario 201X GPS SV10

201X Morelos 3 201X GPS SVi1
201X GPS SV12

1999 Galaxy X 702SP

2000 PAS-1R 201X ABS-3A
2000 Anik F1 201X Satmex-7
2001 XM-1, -2 201X TBA
2002 Galaxy IlIC 201X TBA
2004 Anik F2 702MP

2005 XM-3 2012 1S-22 (hosted payload)
2005 Spaceway F1, F2 2012 1S-21

2006 XM-4 201X 1S-27 (hosted payload)
2007 DIRECTV-10 201X TBA

2007 Spaceway F3
2007 WGS-1

2008 DIRECTV-11, 12
2009 WGS-2, WGS-3
2012 WGS-4

2013 WGS-5

201X Inmarsat-5 F1
201X Inmarsat-5 F2
201X Inmarsat-5 F3

201X WGS-6

201X WGS-7

201X WGS-8 * Boeing also built 40 predecessor
201X WGS-9 GPS satellites, launched between
201X WGS-10

1978 and 1997



Boeing Satellite Factory and Mission
Control Center in El Segundo

l(L feet

* $1.2Biin capltal eqUIpm__ent |

= Mission Control Center,
-conductsiflightioperations */ =
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Where Boeing Satellites are Built

BDS N&SS | Space & Intelligence Systems
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In 1955, Hughes purchased the 500,000-square-foot facility for $3M and began its evolution from

an automobile manufacturing plant to today's Boeing Satellite Factory "
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— Over a Dozen Satellites In

Factory Now
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Commercial & Government Customers —
Worldwide

DIRECTYW ;
SATELLITE RADID

"

& it D

Asia Broadcast Satellite
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Boeing Spac
Programs

Government
Programs

Commercial
Programs

National
Programs

Inmarsat

GPS IIF

Intelsat

Space
Superiority

MUOS PL ﬁ
>

SPACEWAY

SEES

Spectrolab

GOES—-N,0O,P

@ -

Sky Terra  Mex-Sat

Classified




o Supports all space missions —

Boel ng Satellite Communications, Navigation, Earth
. Observation, Government Use
PrOd uct LI ne « Scalable payloads from 3kW to >12kW

o T, « Technology roadmap focused on cost
i S ' reduction and long-term competitive
advantage
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