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NASA Mission
To Pioneer the Future in Space Exploration, 
Scientific Discovery, and Aeronautics Research
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Glenn Research Center Goals
• Be Valued as a Leader 

in Space Flight Systems 
Development

• Be Known for 
Excellence in Project 
Management

• Excel in Aeronautics 
and Space Research

• Become an Integral Part 
of the Ohio Community 
and the Nation



The President’s Vision

On January 14, 2004, speaking from NASA Headquarters, the 
President outlined his space exploration vision to the nation.

"We do not know where this 
journey will end, yet we know 
this: Human beings are headed 
into the cosmos." 

--President George W. Bush

Objectives:
1. Return the Shuttle to flight 
2. Complete ISS and retire Shuttle by 2010
3. Create a new crew vehicle for use beyond Low Earth Orbit (LEO)
4. Re-establish human presence outside Low Earth Orbit by sending 

both robotic and human missions to the moon by 2020
5. Continue on to Mars…and beyond





Upper Stage

First Stage

Upper Stage Engine

Crew Exploration Vehicle 
(Project Orion)

Ares I Elements

• Ares I Upper Stage 
Subsystem Design, 
Development, 
Test and Evaluation

• Design and Fabricate the 
Upper Stage Simulator for   
Ares I-X







Ares 1-X Flight



CRM and Ares 1-X USS

Incorporating Continuous Risk Management into 
the Ares 1-X Project

(Specifically to the Upper Stage Simulator [USS])



Elements of a Successful Risk Management Program
- Simple Processes -

Develop 
Strategy

Identify Analyze

Plan

Track

Control

Communication

Validate risks, 
opportunities

Classification 
Rating            
Handling             
Priority

Mitigation Plans 
Contingency Plans 
Triggers

Status reports

Project Kickoff

Risk Boards



Why Formal Risk Management?

Crisis Management

Confusion whether risk is valid

Different understandings of “Red”

Ambiguous approach

Risks are not revisited once identified

Blame

“Shoot the Messenger”

History repeats itself

Failures are known

Heroic efforts by a few people

Risk Management

Understood concern and consequence

Common frame of reference

Measurable mitigation steps

Vigilant risk monitoring

Accountability

Reward for good risk management

Lessons are learned

Successes are known

Team approach and focus
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Mission 
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Advanced 
Projects

• Risk Assessment
• Safety Policy
• Reliability
• Quality Assurance Policy

Elements of a Successful Risk Management Program
- Communication -

Communication is necessary up 
and down the management chain, 

as well as across all projects.



Elements of a Successful Risk Management Program
- Engaged Program/Project Leadership -

• Each layer “rolls up” to the next
• Information passes up, 

decisions/resources to mitigate pass 
down, as needed

• Ownership remains at the action level
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Risk Management for USS

• Conducted in accordance with the Ares 1-X Risk 
Management Plan

• Risks formally discussed and dispositioned with the USS 
Engineering Review and Control Board (ERCB)

• Risk Facilitators participate in the Ares 1-X Risk 
Management Working Group (RMWG)

Strong support and interaction with
USS Project Management



Elements of a Successful Risk Management Program
- Understandable Tool: CxIRMA -



Risk USS-5



Ares 1-X USS
- Safety -

• Tremendous size and weight of the ARES 1-X USS posed a new challenge for GRC 
and the ARES 1-X Project Office (10 ton, bulky hardware)

• Risks included: safety & manufacturing personnel not trained in safe lifting and 
handling practices; adequate design and build of fixturing assembly stands and 
transportation carts

• Safety personnel added to ensure all lifting procedures were written, reviewed and 
approved by trained safety engineers prior to lifting activities

• Manufacturing personnel  trained to understand all aspects of safe lifting and handling 
procedures

• Safety engineers kept a constant, close vigilant watch on daily operations so that any 
unsafe practices could be quickly identified and acted upon

• For stands and carts, loads analyses performed to ensure designs were adequate 
and thorough material selection/inspection completed to assure hardware would not 
fail causing serious injury or death



Ares 1-X USS
- Inspection -

• “How much inspection do we perform?”

• Risks included: as-built not meeting the as-designed configuration; lack of experience 
with welding large hardware; not enough experienced and certified staff to perform 
welding and inspection work 

• Degreed welding engineers utilized to develop the welding processes and procedures 
- also established welder certification and qualification procedures to qualify new 
welders

• GRC welding engineers kept a constant vigilance (surveillance) on the quality of the 
welding work that went on during a two shift operation

• Contractors utilized to provide certified NDE III inspectors to assure all critical 
inspections were identified and executed

• Reliability and system safety engineers worked together with the quality engineers to 
develop the Mandatory Inspection Points (MIPs) and Government Mandatory 
Inspection Points (GMIPs) 



Ares 1-X USS
- AS-9100 -

• AS-9100 mandated by NASA Headquarters for the design and fabrication of the ARES 1-X 
vehicle

• Risks included:  GRC was not very experienced nor did they have the resources to establish a 
complete and proven AS-9100 program; project budgets and schedules posed additional 
challenges

• GRC SMA organization identified several elements of the ISO/9000 and AS-9100 that were very 
important to be practiced in order to assure that a project such as ARES 1-X was successfully 
designed, built, and delivered

• Critical areas of AS-9100 that had to be implemented were identified as:
– Procurement and Flow Down of Requirements
– Inspection
– Process procedures and documentation
– Control of non-conforming material
– Control of Special Processes
– Material Review Board
– Configuration Control
– Training and certification of personnel



Summary

• Applying Continuous Risk Management to the Ares 1-X 
Project enabled project personnel to attack each issue 
and to break down the risks, piece by piece.

• Each aspect of the risk was worked until an acceptable 
and safe solution could be reached. 

• Mitigation plans and steps provided a path for the teams 
to communicate and to avoid serious problems or injury.

• Applying CRM to any project will certainly help ensure 
the success of the project.







•Programmatic Milestones 
Completed

•Ares 1 Systems Requirements Review

•Ares 1 Systems Definition Review

•Ares 1 Preliminary Design Review

•Contracts awarded for first stage, J-2X 
engine, upper stage, instrument unit, and 
Orion

•Ares 1-X test flight scheduled for Spring 
2009

•Technical stage Accomplishments
•First parachute tests

•Developing first stage nozzles

•J-2X test stand construction at Stennis 
Space Center

•J-2x injector and power pack tests

•Fabricating Ares 1-X hardware

•Wind tunnel tests

What progress have we made?
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Ares V

Lead:
• Power 
• Thrust Vector Control
• Payload Shroud Development

• Lead Ares V Earth Departure Stage Design Definition



Payload Shroud

Earth Departure 
Stage

Core Stage

Two 5.5 Segment Solid 
Rocket Boosters

Altair Lunar 
Lander 

Interstage

J-2X Upper 
Stage Engine

Ares V Elements

GRC Lead:
• Power 
• Thrust Vector Control
• Payload Shroud
• Earth Departure Stage Design Definition 



Shuttle and International Space StationShuttle and International Space Station

Space Shuttle Program
• Engineering and Mission Management 

Support

International Space Station (ISS) 
• Electrical Power System Sustaining 

Engineering
• Develop and Operate ISS Experiments
• Support Human Research



Lunar Surface Access Module

Lunar Lander

Subsystem Lead: 
• Ascent Stage Propulsion
• Ascent and Descent Stage 

Power Generation, Management, 
and Energy Storage Systems

Lead:
• Lunar Lander Environmental 

Testing



Lunar Surface Systems

Lead:
• Power Generation and 

Management, Energy Storage 
Systems and Element 
Environmental Testing

Support:
• In-Situ Resource Systems
• Surface Mobility Systems



Elements of a Successful Risk 
Management Program

1. Communication
2. Simple Processes
3. Understandable Tool
4. Engaged Program Leadership



Ares Launch Vehicle Elements

Ares I
Ares V

Composite Shroud

Earth Departure Stage
LOx/LH2
1 J-2X Engine
Al-Li Tanks/Structures

Core Stage
LOx/LH2
5 RS-68 Engines
Al-Li Tanks/Structures

5-Segment 
2 RSRBs

Lunar Surface Access
Module (LSAM)

Interstage

LAS
Crew Exploration Vehicle (CEV)
(Crew Module / Service Module)
Spacecraft Adapter
Forward Skirt

Upper Stage

J-2X Upper Stage Engine

Interstage

First Stage
(5-Segment RSRB)



Ares I - Crew Launch Vehicle

• Serves as the long term crew launch 
capability for the U.S.

• 5 Segment Shuttle Solid Rocket 
Booster

• New liquid oxygen / liquid hydrogen 
upperstage 
– J2X engine

• Large payload capability

Ares 1-X is the test vehicle for Ares 1
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