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From Importing to Exporting:
The Impact of ISRU on Space Logistics

® Lunar Development Plans

Cislunar Transportation Architectures

Impact on Outpost Consumables and Surface Payloads
ETO Mass to Support Reference Mission Model
Propellant Exports

Architecture Comparative Assessment

Reducing ISRU Production Requirements
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Commercial Lunar Development Plans
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Bigelow Lunar Base M Shackleton Energy Company

Follows LEO Complex A 127 18 person crew

Lease to national agencies M One-way deploy mission

127 18 person occupancy M Water export for propellant

Next decade M 7 years after funding received



@ﬂﬂf]ﬂﬂ

Reference Mission Model for Qutpost Support

Outpost is near accessible water ice deposits
Outpost is permanently and continuously occupied
4-18 person Outpost population

2 personnel rotation missions per year

2 cargo deliveries per year

25 year scenario for comparison

Depot and ISRU I0C in year 11
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Constellation Provides Comparative Benchmark

A Two 4-person crew missions with
limited cargo

A Two 20.9t cargo missions

AYears 1-10

A LEO Depot added in year 11

A Two 4-person crew & 35t cargo
missions

A Years 11- 25
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Reusable Cislunar Transportation Architecture
for Earth and Moon Propellants

Lander
Personnel Personnel 33

Cargo Cargo &
Propellant

g-oriented@

Crew Module

N Crew Module Personnel
(f\ ’ ¥ Propellant
Tanker p

(oF:1(+[1]
w Zero-g

AISRU use begins in year 11

A Two 4-person crew & 25t cargo
missions

A Years 11- 25

P A Two 4-person crew missions and
two 25t cargo missions

o
Lander
Personnel

Propellant O R

A Two 4-person crew & 17 t cargo

AYears 1-10_

sy

Personnel Modules

0-g and g-oriented ETO

Reusable
Propellant Carrier

Reusable Circumlunar Transfer Vehicle
EMLA1 to Perilune delivery
O,/H, :
Reusable Lunar Lander
Perilune to Surface

Reusable Aerocapture Transfer Vehicle OzH,

Propellant Tank GTO and/or GEO delivery
Module O,/H,
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RCTA Systems Sized to Deliver 25 t to Surface

System

Inert
Mass

(kg)

Propellant
Capacity
(kg)

Reusable Aerocapture

Transfer Vehicle 6,665 46,177
Reusable Circumlunar

Transfer Vehicle SR SEE
Reusable Lunar Lander 12,479 49,917
Propellant Depots 20,000 81,600
Propellant Tank 3,000 22,000
Module

Reus:able Propellant 6,400 25 600
Carrier

ARATV (LEO to EMLL1 to LEO)
A25tto EML1; 5to LEO

ARLL
A 25t circumlunar to Moon:
0O Moon to circumlunar

ARCTV
A 86t EML1 departure with
12 t upon EML1 arrival
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Water and Oxygen Can Be Eliminated

From Earth-Supplied Consumables with ISRU




