


Strategic Principles for Sustainable Exploration

• Implementable in the near-term with the buying power of current budgets and in 
the longer term with budgets commensurate with economic growth;

• Exploration enables science and science enables exploration, leveraging robotic 
expertise for human exploration of the solar system 

• Application of high Technology Readiness Level (TRL) technologies for near term 
missions, while focusing sustained investments on technologies and capabilities 
to address challenges of future missions;

• Near-term mission opportunities with a defined cadence of compelling and 
integrated human and robotic missions providing for an incremental buildup of 
capabilities for more complex missions over time; 

• Opportunities for U.S. commercial business to further enhance the experience 
and business base; 

• Multi-use, evolvable space infrastructure, minimizing unique major 
developments, with each mission leaving something behind to support 
subsequent missions; and

• Substantial new international and commercial partnerships, leveraging the 
current International Space Station relationships while building new cooperative 
ventures.
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ISS: Cornerstone of Future 
Human Space Exploration

Advance benefits to humanity
through research

Advance benefits to humanity
through research

Basis for international HSF
exploration partnerships
Basis for international HSF
exploration partnerships

Enable a commercial market in LEOEnable a commercial market in LEO

Enable long duration human 
spaceflight beyond LEO

Enable long duration human 
spaceflight beyond LEO



Commercial Crew Program

• The Commercial Crew Program (CCP) is an essential element of the 
the broader strategy to achieve our nation's goals in space.

• CCP will re-establish the capability to launch astronauts from US soil.
• CCP will increase the ISS crew time available for research by an 

amount equivalent to one additional astronaut dedicated to research.
– This is critical to accomplishing the human research required for deep 

space exploration during the lifetime of ISS
• Commercial transportation is vital to expanding the commercial 

market for low Earth orbit services, enabling NASA and its 
international and commercial partners to extend human presence into 
the solar system and to the surface of Mars.
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Beginning human exploration 
beyond LEO as soon as 
practicable helps secure 
our future in space.

Orion 
Crew Capsule

Space 
Launch 
System

Ground Systems 
Development & Operations

Space Launch System, Orion, and Ground Systems
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National Aeronautics and Space Administration
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Human Exploration and Operations
Human Research Program: Integrated Path to Risk Reduction

FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27 FY28
LxCPlanetary DRM (Mars)

Risks
3x4Cardiac Rhythm

Problems (Arrhythmia)

3x3Sleep Loss/Work
Overload (Sleep)

3x3Reduced Muscle Mass
(Muscle)

3x3Reduced Aerobic
Capacity (Aerobic)

3x2Orthostatic Intolerance (OI)

3x3Exploration Atmospheres
(ExAtm)

3x4Team Performance (Team)

3x3Host-Microorganism
Interactions (Microhost)

3x3Occupant Protection (OP)

3x3Altered Immune
Response (Immune)

2x4Bone Fracture
(Fracture)

3x4Human-System Interaction 
Design (HSID)

3x4Intracranial Hypertension/
Vision (VIIP)

3x4Unpredicted Effects of
Medication (Stability)

3x4Inadequate Food
and Nutrition (Food)

3x4In-Flight Medical Capabilities
(ExMC)

3x3Vestibular/Sensorimotor
Impacts (Sensorimotor)

3x4Behavioral Conditions
(BMed)

Intervertebral Disk Damage
(IVD)

Pharmacokinetics
(PK/PD)

3x3Inadequate EVA Suit (EVA)

3x3Decompression
Sickness (DCS)

Exposure to Dust & Volatiles
(Dust)

3x4Renal Stone
Formation (Renal)

3x4Radiation Exposure on
Human Health

ISS  I‐YR
Mission                          

Asteroid                    
Phase A                                        CCP                 EM‐1 ARRM                                         EM‐2 ISS End                                             ARCM Mars

Phase A

Milestones Requires ISS Milestone ShiftISS Not RequiredISS Required

Updated
4/20/15

Rev. C draft

Assumptions:

- 450 crew hrs/
Increment pair

- 3 crew/
Increment pair

- 6 month missions

Insufficient
Data

Optimized

Controlled

Partially
Controlled

Uncontrolled
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Capabilities for Pioneering Space: 
Steps on the Journey to Mars
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ISS Technology Demonstration Plan
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