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e All Robotic Missions

e All Mission Classes

LV Advisory

LSP provides LV and PPF full-service acquisition and mission assurance under NLS, reduced mission assurance and
more commercial like practices for high-risk tolerant missions under VADR as well as advisory services
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The People of LSP
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Resident Offices

Vandenberg Space
Force Base, California

SpaceX

Decatur, Alabama
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NLS
- Insight & Approval

VADR

SPOC

- Provides spacecraft processing
services for both NASA-owned and
NASA-Sponsored payloads

Advisory Services

- Higher Risk Tolerance, Less
Insight & Approval

Formalized
Government
Collaboration

{’9} Program Management,

@ Analysis, Engineering,

Integration, & Launch
Operations

Memorandum of Understanding,
March 2011

Government Launch Executive Board
(GLEB), Quarterly

Current Launch Schedule Review
Board (CLSRB)

USSF-NASA-NRO Summit

SPACE FORCE"

Experience: Technical, stable
civilian workforce, mixed civil service
& contractors, 20+ years average in
launch

Consistency: 102 primary missions
+ advisory + cubesats and
secondaries

Flexibility: Evolving expertise to
meet new approaches

On Orbit: Technical Assessment,
Launch Mgmt. w/ “GQO” for launch,
98+% Mission Success rate

On Time: Mission Management, Risk
Management

On Cost: Success in Fixed Price
Contract Management
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Latest Mission Launched - Psyche

— e

« Psyche was successfully launched on Oct. 13, 2023, at 10:19 a.m. EDT from
Launch Pad 39A aboard a SpaceX Falcon Heavy rocket.

 The achieved orbit was well within ICD requirements, based on spacecraft
tracking data

)
ICD Requirement Preflight Prediction? Spacecraft Tracking Solution® Q
Orbit Parameters’ Accurac ~J
C3 (km?/s?) 34.0000 +0.25 34.0238 +0.0862 34.0024 -0.0214 -0. [ -}
RLA (deg) | 113.7047 +0.50 | 113.6918 +0.0474 113.7070 0.0152 _ ;
DLA (deg) | 28.0089 +025 | 280090 +0.0120 28.0151 0.0061 . )
1 Targets are defined conditions of the osculating departure hyperbola at the Targeting Interface Point (TIP) %

expressed in the EME2000 coordinate system
2 Based on day and time of launch
3 Assessed by spacecraft at TIP

 All orbit parameters were less than 1.6-sigma as compared to pre-
flight accuracy predictions

* Due to the spacecraft targets, upper stage disposal was compliant
with orbital debris policy via Earth-escape.
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LSP Advanced Planning &
Awarded Missions in Flow

Sources:
NASA Launch Services Manifest [Release: 7/07/2023]
Launch Manifest Waterfall [Release: 7/6/2023]
FPO Update [Release: 7/05/2023]

VADR CLIN 2 and CSLI missions not depicted.

Version: External Release September 2023
All Pre-Award mission data is notional
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No Assigned NASA
Center

#C: #Cubesats

CCSFS: Cape Canaveral Space Force
Station

AV: Atlas V

ER: Eastern Range

F9: Falcon 9 Full Thrust

FH: Falcon Heavy

GTO: Geostationary Transfer Orbit
HEO: Highly Elliptical Orbit

LEO: Low Earth Orbit

LV: Launch Vehicle

NET: No Earlier Than

NLS: NASA Launch Service

NLT: No Later Than

SSO: Sun Synch Orbit

TBD: To Be Determined

U/R: Under Review

VADR: Venture Class Dedicated and
Rideshare

VSFB: Vandenberg Space Force Base
WR: Western Range

'h.u- n

LSP is providing support to the development and integration of ~ 77 missions in a variety of capacities
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Emerging Launch Services Strategy

VADR Overview

Lower level of mission assurance and more commercial practices to achieve
lower launch costs through FAA licensed launches (only applicable to Class
D & higher risk tolerant missions. Not applicable for Class A-C)

Includes capability to procure streamlined commercial CubeSat launch
services

Category 1 certification of launch vehicle available, not baseline

First flight not required to bid

Spacecraft (SC) readiness go/no-go for launch (only for Dedicated & Primary
Rideshare)

VCLS (Venture Class Launch Service)

CAPSTONE (Cislunar Autonomous Positioning
System Technology Operations and Navigation
Experiment)

VCLS Demo 2 (Venture Class Launch
Service Demonstration 2)

TROPICS (Time-Resolved Observations of
Precipitation structure and storm Intensity with a
Constellation of Smallsats)

VADR (Venture Class Acquisitions of
Dedicated & Rideshare)

e 2022
* TROPICS - Rocket lab
* TSIS-2 - SpaceX
« 2023
* PREFIRE- Rocket Lab
* ESCAPADE — Blue Origin
* TRACERS — SpaceX
e Streamlined CubeSat Launch Services
awarded for multiple CubeSat missions




Launch Serv1ces Program
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| L2 | SOLUTIONS

* AsTRA | |BLUEORIGIN| | _ YV
| NORTHROP— | . fest
v GRUMMAN : :l:'e/'(}(g?p;r;?m Relatl.o.lty

ROCKETLANAB

UL 2




COMMERCIAL CREW

e £ 5




LSP’s Evolving Future
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https://images.nasa.gov/details/KSC-20181218-PH_RKL01_0002
https://www.flickr.com/photos/nasa2explore/51751616813/
https://www.flickr.com/photos/nasa2explore/51751616813/
https://www.flickr.com/photos/nasa2explore/14998623065/
https://www.flickr.com/photos/nasa2explore/14998623065/
https://images.nasa.gov/details/KSC-20170222-PH_ELA01_0001

Benefits to Education Orgs

e SRR

0 $300k to cover launch and integration

_'a (‘ -
eby removing the financial barriers associated with

Enables students, teachers and faculty to obtain hands-on
flight hardware development and operational experience

Provides mechanism to conduct scientific research and
develop technologies in outer space



2009 - 2023 CubeSat Launch Initiative Selections and Status by State
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CSLI Inspires the Next Generation of Explorers

Ryan Izant, EQUISat “Brown
Space Engineering played an
extremely large role in my
career development and is the
main contributor to getting me
to where | am today.”

“StangSat gave me early insight
into the engineering process,
confirming my interest in an
engineering career. It also gave
me the luxury of working a
project to completion.”

R. Pierce Smith, CACTUS-1 “For
me the most rewarding part
was building the payload -
that's when | really started to
get that sense of doing
something really incredible.”

Robertsville Middle

School - RamSat , S . i
. . . _ '] “ v e . =
University of Hawail = = & w‘m i »A,..!mwm"v*g«;( e,

Neutron-1 Brown University - EQUISat

20




- 2024 - What’s Next?

Launch : Jan 2024
SpaceX Falcon 9

Spacecraft shipment targeted
for mid November

LSP review of launch vehicle
booster in work

Launch campaign
preparations in work

* Launch Date: April 2024
* SpaceX Falcon Heavy

e Spacecraft shipment
currently targeted for early
2024

e Launch services analyses
progressing

L. * NFESERR « FEe..

Launch Date: Oct 2024
SpaceX Falcon Heavy

Pad and ground support
facility readiness in work
Launch services analyses
progressing




2024 - What's Next (VADR)?

h Imlmm;m.;;l

Launch Date: * Launch Date: Aug 2024
* PREFIRE 1 May 2024 * Blue Origin New Glenn
* PREFIRE 2 May 2024

Rocket Lab Electron

* Launch services analyses

Launch services analyses progressing

progressing

Spacecrafts targeted for

transport to New Zealand in

spring 2024
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Follow us on X
@NASASpaceOps
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Evolution of Spaceflight




Uniting customers, capabilities, and culture to explore
space through unparalleled launch services

Science and discovery through unlimited access
to the universe

Maximize mission success, Assure long-term launch
services, Promote evolution of a US Commercial Space
Launch Market, Continually enhance LSP’s core capabilities




Traditional LSP Roles and Responsibilities
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Whole vehicle
Component or zonal

vibration

vibrating




LSPICD

Engineering L SP Hardware Post-Flight Data Launch Vehicle LV Standalone  LSPICD LSP Mission
Review Process Review Process Review Process Certification Procedure Review Process Verification  Specific CDRL
Process Process Review &
Approval

Mission First

Over 20 years of heritage of launch vehicle mission assurance in the “non-government-owned”
launch vehicle world

Adaptable to changing environments
- New providers
- Heritage customers with new requirements

- New Agency customers using commercial launch vehicles, with different procurement approaches
Full manifest of missions to execute “traditionally” and in advisory capacity



