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In her current role, Tara is focused on the vehicle designs, system engineering, and
programmatic assessments for the future human missions to the Moon and Mars,
particularly the lander and ascent vehicle for human missions. She has been with
NASA since 2000 and has a background in interplanetary trajectory optimization and
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Engineering focus from the University of Alabama in Huntsville.




NASA’s Initial and
Sustained Artemis
Human Landlng Systems

"\‘('v\

‘|:.

Marshall Space FI|ght Center : U; ‘Qxﬁ\\\
25y N \“ 3! \
'.-" ' . \)\ ,u \ '.‘ ) ")
Co-authors: ' (A\,. R A
i AR N i &
Dr. Lisa Watson-Morgan Dr. Don Krupp B ,Qﬂ ‘*'»z*-f\.\ W ATRR LY
Dr. Greg Chavers Dr. Tom Percy 42y AN

Mr. John Connolly Mr. Jason Turpin
Ms. Kathryn Crowe

Www.nasa.gov




ARTEMIS : Landing Humans on the Moon in 2024
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Human Landing System

» Firm Fixed Price Broad Agency Announcement for rapid
development and crewed demonstration to return humans to
the lunar surface by 2024

» Leveraging commercial capabilities to the maximum extent
possible; may tailor the traditional NASA program
management and systems engineering processes to
expedite the schedule

« NASA will not take ownership of the HLS hardware/software

« + HLS will launch as commercial cargo; checkout and testing
will occur on orbit prior to any crew launch and egress

| / * NASA provides certification and technical expertise

The HLS plan is to leverage the speed and operating
models of the commercial space industry while applying
NASA expertise to ensure safety and mission success




weners misiiZl  NORTHROPTS] DRAPER

4Dynetics SPACEX



National Aeronautics and Space Administration

Www.nasa.gov



Initial Phase Concept of Operations
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CREW SURFACE OPERATIONS

Two crew live in the landing system
cabin for 6.5 days on the lunar surface

Goal of up to four moonwalks, with
reserves for a fifth contingency moonwalk

Collect a variety of samples to return
to Earth for later research:

» Rock samples to help date the sequence
of impact events on the Moon

» Core tube samples to capture ancient
solar wind trapped in regolith layers

» Paired samples of material within and
outside a permanently shadowed region




Landing Day

Initial Phase 6.5-Day Surface Sortie

EVA Day 1

EVA Day 2

Rest Day

EVA Day 3

EVA Day 4

Ascent
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ARTEMIS : Living, Learning and Working on the Moon
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Sustaining Phase Concept of Operations
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HLS Design Reference Mission Summary

Initial Phase

Sustainable Phase:
Surface Sortie

Sustainable Phase:
Extended Stay

Sustainable Phase:
Non-Polar Sortie

Staging Orbit

NRHO

NRHO

NRHO

NRHO

Crew size

2

2

4

Transit Profile

0.5-day transit to LLO,
followed by loiter and
descent

0.5-day transit to LLO,
followed by loiter and
descent

0.5-day transit to LLO,
followed by loiter and
descent

Landing Location

South Pole

South Pole

South Pole

Non-polar region

Total Surface Stay

6-6.5 days

6-6.5 days

30+ days

<6 days

Total Inhabited Surface Stay

6-6.5 days

6-6.5 days

<6-6.5 days

<6 days

Down Mass

870.50 kg

1,595 kg

1,595 kg

870.50 kg

Up Mass

530.5 kg

1,070 kg

1,070 kg

530.5 kg
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HLS Timeline & Milestones

Aug 2019
Sept 2019

Nov 2019
Apr 2020

May 2020
Aug 2020

Oct 2020
Dec 2020

Spring 2021

MSFC named Program Office

Final App H solicitation issued

» Drafts issued in July and August;
+1,150 comments from industry

Proposals submitted
Selections announced for Base Period
Base Period contracts awarded

Certification Baseline Reviews

* Requirements and Design/Construction,
Safety & Human System Standards finalized

Option A solicitation issued
Continuation Reviews
» Option A proposals due

Base Period contracts end and
Option A contracts awarded
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Stay Connected X
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Learn more about Artemis at nasa.gov/artemis % blogs.nasa.gov/artemis

Sign up for NASA updates at nasa.gov/subscribe
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