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SpaceX Overview

 Founded in mid-2002 with the singular goal of
providing highly reliable, low-cost space L
transportation for both cargo and crew

uDC
Florida

500 - uTexas

~ Kwajalein

- California

« Over 1,270 employees and growing & s

« More P-PODs to orbit than any other launch
vehicle provider

SLC-4E, Vandenberg

Hawthorne (Los Angeles) Headquarters Central Texas SLC-40, Cape Canaveral
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SpaceX People

e Flat structure
— Management extremely accessible
— Minimal red tape
« Team empowered to make key decisions
— Allows programs to take advantage of time-sensitive opportunities

e« SpaceX has control over a maority of its production schedule
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Hawthorne, CA, Headquarters

Structures, engines, avionics, and ground systems are designed and built here
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Texas Test Facilities

Since start-up in 2003, the site has conducted on average more than one test per day
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Cape Canaveral Launch Site

Shuttle pads Integration Hangar

Atlantic
Atlas V (SLC-41)
Falcon 9 (SLC-40) RP-1 Fuel
Delta IV (SLC-37)
Liquid Oxygen
Alligators
Launch Control
Center (LCC-X) Launch Control

Launch Site for Falcon 9 and Dragon
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SpaceX: Reliable and Low Cost

. Falcon vehicles designed forreliability from the beginning
. Minimum number of staging events possible
. Highly automated countdown
. Hold-before-release launch system
. Engines qualified to 20+ full mission duty cycles
. Redundant avionics

. Falcon launch vehicles have been designed to provide

dramatically lower cost access to space
. Reduced prices do not come at the expense of reliability
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Core Competency: Manufacturing, Production & Test

We build greater than 80% of our product content in-house
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Falcon Launch Vehicle Evolution

Falcon 9
Dragon

Falcon 1

Falcon 9 Falcon Heavy
5.2-m Fairing 5.2-m Fairing

AN
e

/

e

. F1 and F9 share similar architecture

, F1 and F9 use nearly the same Merlin engine

, Similar software and avionics

, Similar launch and ground operations

, Lessons learned from Falcon 1 applied to Falcon 9
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, Falcon Heavy’s first stage will be made up of three nine-engine
cores, which are used as the first stage of the Falcon 9

, Same second stage as Falcon 9
, Falcon Heavy can deliver 53 metric tons to low Earth orbit

., Cross-feeding of propellant leaves core stage nearly full on
booster separation
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Dragon First Flight — December 8, 2010
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SpaceX Manifest = Many P-POD Opportunities

Customer Vehicle Launch Site
NASA COTS - remaining 2011 Falcon 9 / Dragon Cape Canaveral
ORBCOMM — multiple flights 2011-2014 Multiple Cape Canaveral
MDA Corporation (Canada) 2011 Falcon 9 Cape Canaveral
NASA Resupply to ISS — Flights 1 through12 2011-2015 Falcon 9 / Dragon Cape Canaveral
Falcon Heavy Demo Flight 2012 Falcon Heavy Vandenberg
SES (Europe) 2013 Falcon 9 Cape Canaveral
DragonLab Mission 1 2013 Falcon 9 / Dragon Cape Canaveral
CONAE (Argentina) — two flights 2013 Falcon 9 Vandenberg
NSPO (Taiwan) 2013 Falcon 9 Vandenberg
Spacecom (Israel) 2014 Falcon 9 Cape Canaveral
Space Systems/Loral 2014 Falcon 9 Cape Canaveral
Astrium (Europe) 2014 Falcon le Kwajalein
Bigelow Aerospace 2014 Falcon 9 Cape Canaveral
DragonLab Mission 2 2014 Falcon 9 / Dragon Cape Canaveral
SES (Europe) 2015 Falcon 9 Cape Canaveral
Iridium — multiple flights 2015-2017 Falcon 9 Vandenberg

T Hardware arrival at launch site.

15-Apr-11

© SpaceX

Page 12




Falcon 9 CubeSat Capability
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Falcon 9 Flight 2 carriedé P-PODs with 8 CubeSats
— In asingle launch, SpaceX became the world’s top provider of
CubeSat flights
Cargo Resupply Services missons 2 through 6 will each
carry up to 4 P-PODs
—  For flight opportunities talk to NASA's Launch Services
Program
Studies completed on how to carry P-PODs on every
Falcon 9 that leaves the factory

—  Per-flight recurring costs of ~ $200-300k per P-POD
(preliminary rough order-of-magnitude estimate only)
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Falcon 9 Flight 2 — P-POD Deployment Video

Total Running Time: 0 min 10 sec
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Video: Dragon Trunk Deployment

Total Running Time: 0 min 34 sec
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Dragon Mission Mounting

4 P-PODs mounted along the interiorwall of the second-stage extension
— P-PODs stay in parking orbit with second stage
— No ISS integration or safety issues
— Parallel to tank wall (no off-angle loading or handling required)
— Sufficient clearance to stage extension wall (no recontact)
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Fairing Mission Aft Mounting

Ejection Paths
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Fairing Mission Payload Adapter Mounting
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Video - Falcon Heavy Debut

Total Running Time: 1 min 23 sec
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Falcon Heavy — New Opportunities

e 53 metric tons to low Earth orbit

— Equivalent to >5,000 P-PODs on a
single flight to LEO!

* Highly cost-effective with an $80M -
$125M price tag

 Meets published human rating
reguirements

e Could be used for a Mars robotic
and/or sample return mission
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SpaceX Looks Forward to Flying P-PODs!

Future Dragon flights will
accommodate P-PODs

Promising mounting locations
have been identified and studied
for fairing missions

« SpaceX engineers have recent

experience developing P-POD

interfaces and conducting 100%
successful P-POD integration,
launch and deployment
operations

« Recent experience used as a
basis for competitive 15t unit and

nt" unit pricing estimates

— n™ unit pricing model provides a
significant per-unit price reduction
as more P-PODs are
consolidated into a single mission

«  SpaceX looks forward to flying
your P-PODs!
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Questions?

Brian.Bjelde@SpaceX.com



