
Goals of NASA’s Human Exploration & Development of Space Strategic Enterprise* 

Figure 1

• Explore the Space Frontier

• Expand Scientific Knowledge

• Enable Humans to Live and Work Permanently 
in Space

• Expand the Commercial Development of  
Space

• Share the Experience and Benefits of Discovery

* Draft, HEDS Strategic Plan, February 2000
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Expand scientific knowledge

Expand the commercial 
development of space

Share the experience and 
benefits of discovery

Fundamental Biology

Microgravity Research

Advanced Human Support 
Technology

Health Research

Space Product Development

Explore the space frontier

Enable humans to live and 
work permanently in space

All

ARC

MSFC

JSC

MSFC

All

JSC
LaRC

Biomedical Research & 
Countermeasures

HEDS
goal*

Primary supporting OLMSA 
activity†

Lead Center Supporting 
Center

JPL
JSC
GRC

ARC

KSC

LaRC

JPL

GRC

*Draft, HEDS Stragetic Plan, February 2000

† Other OLMSA activities may play secondary roles in fulfillment of specific 
HEDS goals

Crosscutting activities
– Occupational Health
– Mission Integration

Relationship to HEDS Strategic Plan

Figure 2



Discipline-specific 
workshops held to solicit 
advice from the scientific 

community on current 
research issues

Data collection, PI use, and 
subsequent distribution

Accommodation on a flight, 
where applicable

Selection for flight and 
ground-based research

Engineering & technical 
review for flight

NASA panel critique of 
programmatic need & 

funding availability

Review*Solicitation

*All selected research is 
peer-reviewed every 3 to 4 
years to ensure continued 
relevance and progress.  In 

addition, progress and 
performance reviews are 

conducted annually.

Implementation

Interested researchers 
submit proposals stating 

how they would meet NRA 
or Announcement of 

Opportunity (AO) 
requirements 

NRAs and AOs are 
released on a regular basis 

to solicit research in 
identified areas of interest 

Workshop results are basis 
for content of NRAs & AOs

Outside expert peer-reviewUnsolicited proposals also 
accepted

Science Acquisition and Funding Process
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Center markets research
opportunities & fosters
industrial partnerships

Center develops flight
research requirements

Commercial Research Selection Process

Figure 4

Research
Identification

CSC/CSTC Selection Flight & Product
Development

Center  presents projects
to Lead Center based
on  selection criteria

Center & affiliates
develop business plan

& research projects

NASA identifies space
commerce opportunity

CSC & Industry apply
experiment data to

product development

NASA places research
hardware on flight

Results reported in
open literature after

proprietary issues are
addressed

Committee with reps
from OLMSA,

HEDS, and technical and 
legal experts assesses

proposed Center &
presents findings

External proposal for
space commerce

opportunity
Center develops necessary

technology

OLMSA AA approves
solicitation of Center;

competitive bid
process at HQ or lead

center results in
selection

Lead Center & HQ
review/approve against

selection criteria



Interested researchers 
submit proposals stating 

how they would meet NRA 
or AO requirements 

figure 5

Selection for research & 
development

NASA panel critique of 
programmatic need & 

funding availability

Outside expert peer-review

Technology infusion into 
NASA programs

Technology demonstration 
(in flight when necessary)

Review*Solicitation

*Progress and performance 
reviews are conducted 

annually.

Implementation

NRAs and AOs are 
released

or
Cooperative Agreement 

Notices put out

Workshop results are basis 
for content of NRAs & AOs

Technology workshops 
identify needs, schedules, & 

readiness

Technology Selection, Review, & Implementation
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Program Advisory Structure

National Review/ Advisory 
Boards

NASA Programmatic 
Oversight

NASA Review/ Advisory 
Bodies

NRC/IOM

NRC/Aeronautics & Space 
Engin. Board

NRC/Space Studies Board

NRC/Comm. On Space 
Biology & Medicine

NRC/Comm. On 
Microgravity Research

Office of 

Life & Microgravity 

Sciences & Applications

Life Sciences Division

Microgravity Research Division

Space Util. & Product Develop. 
Div.

Policy & Program Integration 
Division

NASA Administrator NASA Advisory Council

NASA/NIH Advisory 
Subcomm. on Biomedical & 

Behavioral Res.

Life Sciences Advisory 
Subcomm.

Microgravity Res. Advisory 
Subcomm.

Commercial Advisory 
Subcomm.

Aerospace Med. & Occ. 
Health Advisory Subcomm.

Space Station Utilization 
Advisory Subcomm.

Life & Microgravity Sciences & 
Applications Advisory Committee

Task Forces

Office of Health Affairs

Discipline Working 
Groups

NRC/National Materials 
Advisory Board

Institute of Medicine

NRC/Comm. On Human 
Exploraiton

Figure 6



=  Review
completed

Advanced Human
Support Tech.

Biomedical
Research and
Countermeasures

Gravitational Biology
and Ecology

Microgravity Research

Health Research

Reviews

Space Product
Development

Mission Integration

Crosscutting Reviews

NRC/SSB Workshop
on Biology-based Technology

for HEDS

NASA Chief
Technologist Review of

HEDS Technology

SSB NGO Review

ISS Facilities
Technology Infusion

Workshops

Acronyms
AMOHAS - Aerospace Medicine and

Occupational Health Advisory
Subcommittee

ASEB - Aeronautics and Space
Engineering Board

IOM - Institute of Medicine
ISS - International Space Station
JCW - Joint Commission Worldwide
LMSAAC - Life & Microgravity Sciences

& Applications Advisory Committee
NAPA - National Academy of Public

Administration

NAC - NASA Advisory Council
NMAB - National Materials Advisory

Board
NSBRI - National Space Biomedical

Research Institute
OSHA - Occupational Safety & Health

Administration
SSB - Space Studies Board
SSUAS - Space Station Utilization

Advisory Subcommittee

NRC/CSBM Review

NRC/SSB Report on
Radiation Hazards

NAPA Review of CSCs

NRC/ASEB Review

ISS Performance Metrics
and Research Plan Review by

NAC/SSUAS

LMSAAC Task Force/
Countermeasures

NRC/SSB Review of
Microgravity Research in

Support of HEDS

Program & Functions

NRC/NMAB Review of
ISS High Temperature Materials

Science Program

NRC/SSB Biotechnology Review

OSHA Review

NRC ISS Utilization Non-
governmental Organization

Review

IOM Medical Practice
Support

JCW Accreditation Review

OLMSA Reviews 1996-1999

Figure 7

NAC/AMOHAS Reviews

NAPA Review of NSBRI

NGO -Non-governmental Organization



OLMSA Headquarters Organization

Microgravity 
Research Division

supports basic and applied 
microgravity research in the 
disciplines of 
Biotechnology, Combustion 
Science, Fluid Physics, 
Fundamental Physics, and 
Materials Science

Microgravity 
Research Division

supports basic and applied 
microgravity research in the 
disciplines of 
Biotechnology, Combustion 
Science, Fluid Physics, 
Fundamental Physics, and 
Materials Science

Policy & Program 
Integration Division

serves as an integral 
element in the HEDS 
enterprise in the areas of 
policy, resources, and 
human resources 
management and 
international coordination 
and planning 

Policy & Program 
Integration Division

serves as an integral 
element in the HEDS 
enterprise in the areas of 
policy, resources, and 
human resources 
management and 
international coordination 
and planning 

Space Utilization & 
Product Development 

Division
defines top level requirements 
associated with flight and 
ground-based scientific, 
technological, and commercial 
projects and partners with 
industry for the development of 
space products and dual-use 
technologies

Space Utilization & 
Product Development 

Division
defines top level requirements 
associated with flight and 
ground-based scientific, 
technological, and commercial 
projects and partners with 
industry for the development of 
space products and dual-use 
technologies

Office of Health Affairs
defines policy and program direction to maintain 
the health and productivity of the NASA work 
force

Office of Health Affairs
defines policy and program direction to maintain 
the health and productivity of the NASA work 
force

Office of the Associate 
Administrator 

Office of the Associate 
Administrator 

Life
Sciences
Division

supports the opening of the 
space frontier by exploring, 
using, and enabling the 
development of space and 
by expanding human 
experience in space

Life
Sciences
Division

supports the opening of the 
space frontier by exploring, 
using, and enabling the 
development of space and 
by expanding human 
experience in space
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Lewis Research Ctr
Microgravity (Fluids/ 
Combustion Science)

Jet Propulsion Lab.
Robotic Surveys

Microgravity (Fund.Physics)

Johnson Space Ctr
Advanced Human Support Tech.

Biomed. Res. & Countermeasures
Space Medicine Research

Space Station Payloads Office

Microgravity(Biotechnology)

Ames Research Ctr
Gravitational Biology & Ecology

Advanced Human Support Tech.
Biomedical Research

Kennedy Space 
Ctr

Occupational Health 
Research

Launch Hardware 
Processing

Logistics

Marshall Space Flight Ctr
Microgravity Research

(Materials/Biotechnology)

Space Product Develop.

Langley Research Ctr 
Systems Analysis

Radiation Research

Lead Center Role

Supporting Center 
Role

Headquarters 
Strategic Direction, Science 

Leadership, Peer Review, Policy, 
Budgeting, Outreach,  

Assessment,  External Liaison

OLMSA Lead & Supporting Centers

Figure 9



OLMSA Commercial Centers (CSCs and CSTCs)

Medical Informatics 
& Technology 

Application
Center

Wisconsin Center for 
Space Automation &

Robotics

Center for 
Biophysical 
Sciences and 
Engineering

Center for Commercial
Applications of

Combustion in Space

Consortium for
Materials Development

in Space

Center for BioServe 
Space Technologies

The Solidification
Design Center/Center for the 

Commercial
Development of Space
Power and Advanced

Electronics

Space Vacuum 
Epitaxy Center

Center for 
Advanced

Microgravity 
Materials

Processing

Center for Satellite 
& Hybrid 

Communication 
Networking

Center for 
Space

Power and 
Advanced 
Electronics

CSC for 
Engineering

ITD ProVisions
Technology CSC

Space 
Communications 

Technology Center

Food Technology 
Commercial Space 
Technology Center

Figure 10



Figure 11

Gravitational Biology
Rice University

Bioregener-ative
Life Support

Rutgers University

Gravitational 
Biology

North Carolina State 
University

Plant Biology 
- joint with NSF

Ohio State University

National Space 
Biomedical 

Research Institute
Baylor College of 

Medicine

National Center for Microgravity 
Research in Fluids & Combustion

Case Western Reserve University

Radiation Health
Lawrence Berkeley Laboratory

Exobiology
OSS-funded

University of California at San 
Diego

Radiation Health 
Proton Accelerator
Loma Linda Medical 

University

Astrobiology 
Institute

Ames Research 
Center

NIH Bioreactor 
Center

National Institutes of 
Health

Alliance for 
Microgravity Materials 

Sciences & 
Applications

University of Alabama 
at Huntsville

Center for Bio-
informatics

Ames Research 
Center

Stanford University

NSCORT-NASA Specialized Center for 
Research and Technology

OLMSA-related NASA External Research Centers & Institutes



RUSSIAN 
COOPERATIO

N

SPACELAB/SHUTTLE 
MISSIONS

CY 1998 CY 1999 CY 2000 CY 2001CY 1997

GAS/MIDDECKS

CY 2002 CY 2003 CY 2004 CY 2005

SPACE 
STATION

U.S. Lab UF-2

SOUNDING 
ROCKETS

STS-107

FREE-FLYERS Mars 2001 Mars 2003

RESEARCH & 
DEVELOPMENT

UF-6
UF-5

R-2

STS-81, STS-84, STS-86
S/MM-5. S/MM-6, S/MM-7

MIDDECK 
LOCKERS STS-93 STS-101 UNDER PLANNING

Under Review

Prop Module

JEM

RM-1

CRISTA
SPAS-2

MSL-1
MSL-2

USMP-4

AMS

Neurolab

STS-95

UF-1

STS-89
S/MM-8

STS-91
S/MM-9

UF-3   UF-4

OLMSA Integrated Schedule

Figure 12

FACILITIES Development Space Station 
Utilization



Station research plays a critical role in an integrated space exploration &
development strategy

The Role of the International Space Station

Permanent
Presence Exploration Discovery

Our Solar System Interstellar Space The Milky Way Inter-Galactic Space

Observation. . .

Human Presence (ISS)

(“Human”-on-a-Chip)

Virtual Human Presence

Figure 13



Multilateral Coordination
Board

Multilateral
Systems

Operation Panel

Multilateral User
Operations Panel

United States Space
Station Utilization

Board
NASA HQ Program

Offices
• M/Space Flight
• S/Space Sciences
• U/Life & Microgravity

Sciences &
Applications

• Y/Earth Science
Office of the Comptroller

Japanese Equiv. Group

European Equiv. Group

Russian Equiv. Group

Canadian Equiv. Group

Partner Utilization Plans (5)

Composite Utilization Plan

Consolidated Operations & Utilization Plan

Composite Operations Plan

Multilateral
Consultative

Working Groups *
• Life Sciences
• Microgravity

Sciences
• Earth Sciences
• Space Sciences

Bilateral
Teams

National Research Council
Boards & Committees

NASA Advisory Council
Boards & Committees

Space Utilization Research
Committee

Space Station User Panel

Science & Technology
Advisory Council

Canadian Advisory Comm.
On Scientific Uses of SS

Constraints

Research Needs

Cooperative 
Agreements

Advisory Roles

Agency Internal Process Partner -Unique Processes Agency-External Process

*International Microgravity
Strategic Planning Group
*International Space Life Sciences
Working Group

International

Organization for

Space Station

Research

Collaboration

Multilateral

Organization for

Space Station

Utilization

Management

(MOU-based)

International Context for Management & Collaboration on Space 
Station Utilization
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