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Recovery possibilities are exceptional: risk analysis
IS Inescapable

L ongstanding experience with complex programs in
NASA and ESA: Cassini-Huygens Is a recent
evidence of this expertise

Cassini-Huygens is a 19 year program, budget $3.5
billions, with many risky issues:

v Scientific complexity
v Technical complexity
v Industrial complexity
v International cooperation

Practically no surprise in delays or cost.
Tremendous scientific and technical success. A
remarkable managerial success.
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A long record of methods

8 NASA has initiated many methods:

v phase approach ( Life cycle of programs):
— 1. Pre-Phase A: Advanced Studies
— 2. Phase A: Conceptual Design Studies.
— 3. Phase B: Concept Definition.
— 4. Phase C. Design and Development.

— 5. Phase D. Fabrication, Integration, Test and
Certification.

— 6. Phase E. Pre-Operations.
— 7. Phase F. Operations and Disposal.
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ESA standards: ECSS

§ ECSS: European Cooperation for space
standardization: cooperative effort of ESA,
national space agencies and industry

§ Project integrated risk management :
customer, prime contractor, suppliers

§ Risk Management process comprises 4 steps
and 9 tasks
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Steps and Tasks in the Risk Management Process

Step 1 Task 1: Define the risk management policy

Define risk management

Implementation requirements Task 2: Prepare the risk management plan

Task 3: Identify risk scenarios
Identify and assess the risks Task 4: Assess the risks

|

K Task 5: Decide if the risks may be accepted Mgmt
Task 6: Reduce the risks Cycle
l Task 7: Recommend the acceptance

Decide and act

Step 4 Task 8: Monitor and communicate the risks

Monitor, communicate and Task 9: Summit risks for acceptance (return to
accept risks Task 6 for risks not accepted)
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Implementation

o The project manager is the integrator of the
risk management function.

RIsks are accepted by higher level of hierarchy
High visibility and alert system.

RISk Management results and decisions are
traceable and defensible.
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§ Some programs have cost overruns and
extended delays

§ Human errors and repetition of mistakes

§ A managerial issue: are we following the
rules well? It is called In space

8§ Application related missions introduce new
types of risks (e.g. Galileo)
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Project Communications

Project Managers spend roughly 75-90%
of their work time communicating

“One’s effectiveness Ri%glng

is determined by Wiiting
one’s ability to reach Speaking [ 10%
30% B |

others through the O;;er
spoken or written S | =t 7
word... perhaps the

- . Listening
most important of 75% .  45%
skills.”

- Peter Drucker
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Required Skills For Systems Engineers

- Broad View and Perspective on Systems and New Concepts

- Capacity to Synthesize Not Just Analyze

- Broad Range of Technical Understanding and a Very High
Degree of Intellectual Curiosity

- Strong Ability to Effectively Communicate with Customers,
Disciplinary Technical Experts and Senior Management

- Ability to View and Understand a Problem or System from Top
Down Perspective: Identify and Focus on Critical Issues

- Broad Range of Work Experience
- Ability to Provide Team Leadership

- Ability to Structure and Conduct Reviews as Required to Meet
System Requirements and Operational Performance

- Good Understanding and Use of Systems Engineering Tools

- Understanding of Past Failures and Lessons Learned and
Applying to Current and Future Programs

ICDRIA: The School of Management

June 6, 2006 The University of Texas at Dallas



http://www.go2pdf.com

L essons learned

Should be written by System Engineers
and Key Senior Discipline engineers.

S_hlr}uld not he Fdite

yment.
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— Omit management mistakes.

Communicating these Lessons Learned to
the Workforce is a difficult problem.

Advanced Internal Training Program
should Incorporate Lessons Learned
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@ Systems Engineering
@ Mission Design Center

g Technology Readiness Levels
g Spiral Development

o Project Reviews (PDR, CDR, Margin
Assessment)

¢ Partnership with Scientists
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¢ Decision making in selecting space
projects is very limited: commercial
market is small, government projects are

political decisions

¢ Situation will change with:
§ Less costly and more frequent missions
§ Development of applications
§ Space segment integrated in global systems

ICDRIA: The School of Management

June 6, 2006 The University of Texas at Dallas



http://www.go2pdf.com

¢ Integrate applications and services

¢ Manage Space Infrastructures for multi-
purpose

¢ Develop Financial Engineering
@ Spin-off activities
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