A New Vision:
The Future of the ISS
A Journey to the Future Beyond 2024

SPACE STUDIES PROGRAM 2017
EXECUTIVE SUMMARY

Acknowledgments
ISU and the members of this Team Project wish to express their sincere
appreciation to NASA’s Human Exploration and Operations Mission Directorate
and International Space Station (ISS) Program for their sponsorship of this
project. We also wish to specifically thank Sam Scimemi, Director for the
International Space Station at NASA Headquarters for this sponsorship.
We would also like to extend our sincerest gratitude to the following:
Host Site: Cork Institute of Technology
Chair: Daniel Glover
Associate Chair: Jan Walter Schroeder
Teaching Associate: Jonathan Faull
SSP 2017 Program Director: Omar Hatamleh
Editor: Andrea Gini
Visiting Lecturers and Support: Jacques Arnould, Josephine Burnett, John
Connolly, Eric Dahlstrom, James Dator, Antonio Fortunato, Tracy Gill, Jeffrey
Hoffman, Jayar La Fontaine, John Logsdon, Michael Morris, Ted Ro, Niamh Shaw,
Hugo Simões, Deana Smith, Niall Smith, François Spiero, Nicole Stott, Michael
Suffredini, Robert Thirsk, Ashlynn Walsh, Anderson Wilder, Soyeon Yi, with
special thanks to Jim Burke

Mission Statement

To further humanity’s progress in space by building an economically,
politically, socially, and technically feasible option for continuing to
use the International Space Station after 2024

Image Credits:
Front and Back Cover: ESA/Hubble & NASA
Graphic Design: Anna Wojdecka and Liam Foley
Graphics Support: Ashlynn Walsh
ISS 3D Modeling: César Baza
ALL IMAGES USED WITH PERMISSION
Electronic copies of the the Executive Summary and Report can be downloaded
from the ISU Library website at http://isulibrary.isunet.edu/
International Space University
Strasbourg Central Campus
Parc d’Innovation
1 rue Jean-Dominique Cassini
67400 Illkirch-Graffenstaden
France
Tel +33 (0)3 88 65 54 30
Fax +33 (0)3 88 65 54 47
e-mail: publications@isu.isunet.edu
website: www.isunet.edu

2

The International Space Station (ISS) is the most expensive and complex object
ever created by humanity. With the present mission set to end in 2024, the ISS
is currently scheduled to be deorbited and discarded, as were Skylab and Mir.
This would be a tragic loss, considering the immense effort and international
collaboration behind the ISS. A New Vision: The Future of the ISS investigates
possible options for the ISS after its scheduled end-of-life in 2024.
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In the design process we followed a Double Diamond Method that consists
of four stages: Discover, Define, Develop, and Deliver. We envisioned four
alternative future scenarios and developed them.
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ROADMAP
Designing a Dual Station
Our vision of the ISS starts from the current configuration. We address the
political, technical, and economic challenges connected to repurposing
the ISS to create our vision. The end result is an ISS split into two
separate segments, each one performing two distinct functions.
These facilities will promote the collaboration of international
partners and commercial entities. New policies could
ensure that international efforts and commercial
partnerships will provide the basis for
continued progress of the ISS
after 2024.

Expand the existing
framework to support
the transition

Split the ISS into two
independent, fully
functioning stations
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Spaceport is transferred to an inclination of
28.5° for optimal access to the Moon:
Integrated with a propulsion system
216 metric tons of propellent
Duration: 101 days
3 Space Launch System (SLS) launches
3,112 m/s ΔV

Research remains at an inclination of 51.6°
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INTERNATIONAL SPACEPORT
Spaceport Operations and Manufacturing
New Modules
Original ISS

4 Docking Ports
2 Storage Modules
1 Habitat Module
2 Manufacturing Modules
1 External Payload Bay

Propulsion and Control

The International Spaceport will incorporate some of the existing modules from
the ISS to which additional modules will be added to support both spaceport
and manufacturing operations. The spaceport and manufacturing facilities
will be available to all nations and commercial entities. The existence of
the International Spaceport will act as a gateway to further enable
missions to the Moon, Mars, and beyond by providing
a place where spacecraft can be assembled,
serviced, and repaired.

Habitat Module

Goal:
Establish an orbital
facility for processing
materials coming from
asteroid and lunar
mining activities
Raw Material Processing

4 Docking ports allow attachment of
multiple spacecraft:
2 crewed vehicles
2 cargo vehicles

Additive Manufacturing Unit
Robotic Assembly, Inspection, and Qualification
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INTERNATIONAL RESEARCH FACILITY
Human and Life Science Research
New Modules
Original ISS

The International Research Facility will provide
continued research on how the human body
changes in a microgravity environment.
While the basis of this research has been
established in more than 55 years of human
spaceflight, this facility will provide new
opportunities to investigate the consequences
of missions longer than one year. With the
ability of using more advanced technologies
than ever before, this research will have
important implications for future deep-space
missions to the Moon and Mars.

Habitat Module
Research Modules
The International Research Facility
will include modules specialized in life
sciences research. This configuration
will create optimal conditions for
commercial, government funded,
and institutional experiments.

In microgravity,
high-quality protein
crystals are developed
to decode proteins’
roles in certain
diseases

Psychology of isolated and confined
environments as well as small group dynamics
can be observed and addressed.

Storage Research Racks
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Challenges &
Considerations

Policy & Law
Common goals in space exploration have brought together competing
countries, strengthening international relations. To encourage multinational
cooperation we wanted to provide a legal framework that supports the
opportunistic nature of our proposal. Focused political actions would reinforce
existing relationships while building new ones, expanding the existing ISS
partnerships to include emerging spacefaring nations. Existing partners
would identify ideal contributors for our new vision, and submit a request
for proposals. A legal framework, built upon the existing intergovernmental
agreement between nations, would define a common set of goals for the
future ISS. An intergovernmental agreement for each new station would
solidify partnerships between new and existing partners. Memoranda of
understanding would define the contributions of individual agencies. The
addition of new countries would make this effort more widely international.

Physiology and
microgravity
environment

Aging structures that
are nearing their
end-of-life
Dealing with the
current and future
ownership of
the ISS

Radiation and
atomic oxygen
exposure

Economics
The International Spaceport and the International Research Facility
will be government funded initiatives that will leverage partnerships with
the private sector. To offset the cost, our facilities will rent docking ports and
research laboratories, and provide manufacturing opportunities. The extended
international cooperation will attract new spacefaring nations, lowering the
financial burden on current partners. The ability to launch to an inclination
of 28.5° will improve the payload mass by 30%, or provide an equivalent cost
reduction, when supplying the International Spaceport.
The Global Space Engagement Lottery, coordinated by the United Nations (UN)
and implemented locally by governmental space agencies, can provide another
possible revenue source. The Global Space Engagement Lottery would be open
to citizens of UN countries with the goal of promoting diversity, education, and
equal access to space. This initiative could contribute a significant portion of the
ISS yearly operating costs.
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Economic justification
for re-purposing
and creation of
a budget
Legal framework to be
expanded to allow for
new international
partners

Facilitating proper levels
of outreach to maintain
public interest

Micrometeoroids
and orbital debris
(MMOD)

Retaining the unique
platform for Earth
observation
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The New Vision
The International Spaceport and International Research
Facilities are part of a conceptual design for repurposing the
ISS that was selected through a feasibility study that weighed
aspects of economic, political, and technical considerations. The ISS
program provided a learning experience for all partner nations and
the International Spaceport and International Research Facilities will build
upon those lessons learned, focusing on continuing space exploration
in a truly collaborative way. The International Spaceport and the
International Research Facility will act as a gateway to the
Moon, Mars, and deep exploration of our solar system.

51.6°

28.5°
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Concluding Remarks
In this executive summary, we have presented potential solutions,
challenges, and issues to be faced by any ISS repurposing effort.
Although our case study included a difficult and expensive
inclination change, it was useful for the team to explore the
implications of such a move. It is important to consider and
investigate multiple options for repurposing the ISS that
can be envisioned in the context of different futures.
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