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We All Have Business Challenges

Workforce constraints

Budget constraints

Schedule constraints

Stakeholders and customers to satisfy
Competition

No matter what type of business you're in, if
you're at this conference, then you already
know ... the status quo just won'’t cut it.
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Why Use Six Sigma (or Lean, or

| Continuous Improvement)?

« To improve customer satisfaction?

e To improve products?

« To improve processes?

« To improve organizations?
o Zero defects?

e« Zero mishaps?

What are you trying to accomplish?
What's the bottom line?
How do you define success?
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What

« NASA is an investment
In America’s future. As
explorers, pioneers,
and innovators, we
boldly expand frontiers
In air and space
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NASA’s Vision - What & Why

Why

« To inspire and serve
America and to benefit
the quality of life on
Earth
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NASA’s Mission

« To advance and communicate
scientific knowledge and
understanding of the Earth, the
solar system, and the universe

e To advance human
exploration, use, and
development of space

« Toresearch, develop, verify,
and transfer advanced
aeronautics and space
technologies
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NM}A Human Space Flight Is Inherently Risky --

Continual Improvement Makes It Safer

 Understanding and
Mitigating Risk
— International Space
Station

 Raising the Bar

— Shuttle Safety
Upgrades
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Raising the Bar: The Space Shuttle
Upgrades Program
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Space Shuttle Upgrades Program

« The Space Shuttle will be the fundamental
transportation system for the U.S participation in
the assembly and maintenance of the International
Space Station.

 Ensuring continued success requires periodic
maintenance and system upgrades to improve
safety.

« NASA'’s challenge-- to identify, prioritize, and
Implement a system upgrades program that
provides the most benefit.
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NM}A Space Shuttle Upgrades: Goals and

Ob|ect|ves

o Strategic program to keep Shuttle flying safely and
efficiently until a next generation vehicle is available.

e Supports Agency commitments and goals for human
access to space.

Goals and
Objectives 97 02 07 12

1 Fly Safely| Current: | Objective: | Objective: | Objective:
1 vehicle |1 vehicle | 1vehicle 1 vehicle
loss in 148| |oss in 250 | loss in 325| loss in 500
flights flights flights flights
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Ascent & Mission Loss of Vehicle Risk

1in 10,000

1in 1,000

1in 750

1in 500

1in 250
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Increased Safety Through Upgrades

e

Ascent Risk 1/995

1/483

Current Safety Upgrade
Candidates

- Orbiter Avionics/Cockpit Safety

Upgrade

- Orbiter Electric APU
- Orbiter Main Landing Gear Tire
- SSME Advanced Health Mgmt

- SSME Block Il
- SRB TVC Upgrade

- RSRM Propellant Geometry
- ET Friction Stir Weld

Mission Risk

1/145
1/78

1/420

PostI 51-L |
1990 1994

|
1986 1998 2002 2006

2010

T T T T >
2014 2018 2020
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Understanding and Mitigating Risk:
The International Space Station
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What's at Stake

e Human life

e One-of-a-kind
hardware

e Scientific knowledge

« American leadership
and international
cooperation in space

Living in space Is
risky...mission success
depends on understanding
and mitigating risk to an
acceptable level.
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Risk Management Process
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Program/project IDENTIFY - Statement of risk
data/constraints |dentify risks List of risks
Risk data: test data, expert ANALYZE . .
. . . . Risk evaluation
opinion, hazard analysis, > Evaluate (impact/severity, - Ri e
PRA, FTA, FMEA, lessons probability, time frame), g:i Clr?gf:{;;gtt;gg
learned, technical analysis classify, and prioritize risks P
PLAN Risk mitigation plans
Resources .
- > Decide what, if anything, —» Risk acceptance rationale
—— Replan mitigations —p- should be done about risks Risk tracking requirements
. TRACK Risk status reports on--
Progtram/prfj ectailata — Monitor risk metrics and — > _ Risks
(metrics information) verify/validate mitigation actions — Risk mitigation plans
CONTROL ,
Make risk decisions Close Risks

> Invoke contingency plans
Continue to track risks

05/22/2001 (14)



Mission Success Starts With Safety

Risk Mitigation Basics

Findings from risk analysis form the basis for risk
mitigation plans.

Hazards are mitigated according to the following
stated order of precedence:

- Eliminate hazards.

— Design for minimum hazards.

— Incorporate safety devices.

-~ Provide caution and warning devices.

— Develop administrative procedures and training.
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@ O 1SS Risk Summary Card

ISS Program Risk Management

INTERNATIONAL
SPACE STATION

'Sy
@0:

Q/ Proactive \

DEFINITIONS: Management
RISK MANAGEMENT: An organized, systematic decision-making

process that efficiently identifies risks, assesses or analyzes risks, and

effectively reduces or eliminates risks to achieving program goals.

RISK: A Program “Risk” is any circumstance or situation that poses a . .
threat to: crew or vehicle safety, Program controlled cost; Program ISS Risk Matrix

controlled schedule; or major mission objectives, and for which an
acceptable resolution is deemed unlikely without a focused management 5
effort.
What is the likelihood the situation or circumstance will happen? :‘
4
Level Probability ...or-thecurrent process . .. E
L cannot prevent this event, no alternate L
. 5 H ’
L Very High approaches or processes are available. :—I 3
e - - o LEGEND
I 4 High cannot prevent this event, but a different )
i 9 approach or process might. D 2 = High -
h
o] may prevent this event, but additional Implement new
o 3 Moderate actions will be required
d q ’ 1 process(es) or change
> L is usually sufficient to prevent this type baseline plan(s)
ow of event. 1 2 3 4 5 Med -
CONSEQUENCES )
. - . Aggressively manage;
1 Very Low is sufficient to prevent this event. ) )
consider alternative
process
. . . . O Low -
Given the event occurs, what is the magnitude of the impact to the ISS Program? . . .
Monitor
Level mmpe 1 2 3 4 5
Technical Minimal or No ] Mod. Reduction, Mod. Reduction, Major Reduction, But Unacceptable, No
cC) Impact Same Approach But Workarounds Workarounds Available Alternatives Exist
n Retained Available
e | schedule Minimal or Additional Activities Level 2 Milestone Slip Level 2 Milestone Slip of >1 JCannot Achieve
q No Impact Required. Able to of <1 Month. Month, or Program Critical [Major Program
u Meet Need Dates Path Impacted Milestone
e
2 Cost Minimal Budget Increase Budget Increase Budget Increase Budget Increase
e Impact of between $100K between $1 Mil and between $10 Mil and of > $50 Mil.
s < $100K and $1 Mil. $10 Mil. $50 Mil.

NOTE: Technical includes everything that is not cost and schedule: e.g., safety, operations, programmatic.
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Summary

* In today’s challenging and competitive world, the
status quo just won't cut it. Continuous effort to
Improve performance -- towards a defined end goal -
- must be an objective.

 One size does not fit all. Improvement efforts must
be tailored to your mission success criteria.

At NASA, safety and risk management play an
Important role in achieving the Agency'’s vision and
mission.

05/22/2001 (17)



