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FORWARD TO THE MOON
• NASA is leading a sustainable return to the Moon with commercial and international partners to 

expand human presence in space and bring back new knowledge and opportunities

• Charged to get Americans to the Moon by 2024

• Proving ground to test technologies for Mars

• Sustainable, reusable architecture



Moving beyond LEO
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SPD-1: Reinvigorating 
America’s Human Space 
Exploration Program

“Lead an innovative and sustainable program of 
exploration with commercial and international 
partners to enable human expansion across the 
solar system and to bring back to Earth new 
knowledge and opportunities.

Beginning with missions beyond low-Earth orbit, 
the United States will lead the return of humans to 
the Moon for long-term exploration and utilization, 
followed by human missions to Mars and other 
destinations.” 
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Board on March 5, 2019.
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Gateway Elements and Modules

SYSTEMS & 
CAPABILITIES
not exhaustive

HabitationPower and 
Propulsion Logistics External 

Robotics Airlock

• ECLSS
• Exercise equipment
• NDS and International Berthing 

and Docking Mechanism 
(IBDM) 

• Command and Control 
• Science airlock
• Thermal radiators
• Logistics stowage
• Crew systems

• Solar arrays
• High Power Electric 

Propulsion
• Initial Communications
• Power transfer
• Passive NASA Docking 

System (NDS) 
• Orbit transfer

U.S. HabitatInternational 
Habitat

Logistics 
Vehicle Robotic Arm Multi Purpose 

Module

ESPRIT
U.S. Utilization 

Module

Power and Propulsion 
Element

ELEMENTS

MODULES

• Automated rendezvous 
and docking

• Proximity operations
• Pressurized and 

unpressurized cargo 
holds

• Logistics stowage
• Trash disposal

• Sensors
• Wedge Mounting 

Interfaces (WMIs)
• Low Profile Grapple 

Fixtures (LPGFs)
• Payload docking 

and berthing
• Operations and 

maintenance

• EVA support
• Thermal radiators
• Logistics stowage
• Additional docking



APPROACH

• We are going forward to the Moon in two phases:
• Land the next man, and first woman, on the Moon by 2024
• Establish sustainable missions by 2028

• For Gateway:

• Phase 1 is focused on developing the systems required for the 
2024 surface mission (PPE and Minimal Habitat)

• Phase 2 will support additional modules that will enable longer 
surface stays for crew (US Hab) and maintains existing 
agreements with international partners (ESPIRIT, IHAB, External 
Robotics, Airlock)



CREWS LIVING AND WORKING IN THE DEEP SPACE ENVIRONMENT
» Human health and performance associated with living and working in deep space

ELEMENTS WILL HAVE INTERNAL AND EXTERNAL PAYLOAD ACCOMMODATIONS
» Earth science, heliophysics, astrophysics, lunar/planetary science, and fundamental physics
» Technology and capability testing for future exploration destinations
» Combined radiation effects and microgravity on biological organisms

LUNAR SURFACE OPPORTUNITIES
» Crewed and robotic surface missions
» Sample return
» Lander and systems development

OTHER CISLUNAR LOCATIONS ACCESSIBLE
» Potential for use of logistics modules as science platforms post departure from Gateway, 

including heliocentric disposal orbit
» Variations of NRHO, Low Lunar Orbit, Distant Retrograde Orbit, Earth-Moon Lagrange Points

GATEWAY COMMUNICATIONS RELAY
» Coverage of lunar poles, craters/valleys and lunar farside not possible from Earth
» Teleoperations of surface assets by crew or Earth-based operators
» In support of CubeSats and small satellite communications relay

POTENTIAL GATEWAY SCIENCE OPPORTUNITIES
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PAYLOAD INTERFACES
• NASA and the Gateway Program are still defining Gateway requirements – design details are not 

available
• Some key payload-related draft requirements as they are known to-date are included in the Library 

Cislunar documentation
• Mass, power, communication, etc.

• Gateway will adhere to the International Deep Space Interoperability Standards: 
https://www.internationaldeepspacestandards.com/
• Seven standards defined to date: Avionics, Communications, ECLSS, Power, Rendezvous, Robotics, 

and Thermal
• Gateway still evaluating which will apply to external payloads, to be documented in the Interface 

Definitions Document (IDD)
• Robotics Standard defines interfaces for external payloads

• External payloads may be transported externally or transported internally and transferred to an 
external location via science airlock
• Gateway will likely implement Small ORU Platform Interfaces for external mounting and transfer 

(details in Library)
• No EVA interaction is assumed for payloads
• Internally launched payloads would likely be launched in a bag in protected “foam”, with no hard 

mount during launch in the logistics element

https://www.internationaldeepspacestandards.com/


BACK-UP
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