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What Is Lean Six Sigma

* Lean Six Sigma is a methodology that relies on
a collaborative team effort to improve
performance by systematically removing
waste and reducing variation.

LEAN SIX-SIGMA

Six Sigma —
Remove waste 3= Reduce defects
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Who has Done LSS?

* Toyota
* Allied Signal, General Electric

IBM, Xerox, EMC, Cessna, Chrysler, Ford
Nike, Kimberley Clark, Caterpillar, Intel

 Textron, Parker Hannifin, John Deere, HCA

US Steel, James Moore, Panasonic, Rockwell
Delphi, DTE Energy, Harley-Davidson

NYS, Delaware, OK, WA, VA, KY, FL, CA, Tyler, FTW,
Dallas, El Paso, Louisville, Savannah, San Diego,
DoD, USPS, USAF, US Army, US Navy



Types of Waste

The 8 Wastes

To remember The 8 Wastes, you can use the acronym "DOWNTIME.”

D Defects

Efforts caused by

rework, scrap, and
incorrect information

T Transportation

M Motion

Unnecessary
movements of

products & materials

Production that is
more than needed or
before it is needed

Excess products
and materials not
being processed.

Wasted time waiting
for the next step
in 3 process

Unnecessary
movements by

people (e.g.. walking)

Underutilizing
people’s talents,
skills, & knowledge

More work or higher
quality than is required
by the customer




Six Sigma - Statistically

Six Sigma refers to the tiny area under
the bell curve where the probability of _
producing defect is almost nil.
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Path of Six Sigma

Sigma Level vield
1 690,000 30.85 %
2 308,000 69.15 %
3 66,800 93.32 %
4 6,210 99.38 %
° 230 99.97 %

DPMO = 1,000, 000 x number of defects

number of units x number of Defects opportunities per unit




Howto Dollt ....

DMAIC Methodology

Analyze the data and process to determine root causes of defects.




The DMAIC Approach...

Project Selection and Scoping

Defect Definition

System evaluation measurement, Baseline Process Capability
Establish goals, Identify Potential Input

Analyze Potential Input

Determine Optimal Solution, Implement Improvements

Improve

Measurement System Evaluation, Improved Process Capability

Implement Process Controls




First LSS Prolect at CWWTP

* Roof Inspections
* 73 Roof-tops
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Roof Inspections Using Drone
o
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Overtime Control at CWWTP

Problem:

* Hard to manage overtime, thus draining operating budget at a faster pace
* Time reporting different with in every work unit

e Reporting and tracking inefficiencies — no clear standard

 Management reporting delays — cannot take any actions

* Was overtime truly justified ???

66% over budget FY15

Time Series Plot of Total

L
32% budget controlled

Summary Report for Total
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Improving PdM at CWWTP

| Predective Maintenance Improvement
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Dallas Green Belt Projects

Administered by: City of Dallas, Center for Performance Excellence

Master Black Belt

+ 200 Hours Training

Trains and mentors different level belts
Black Belt

+ 160 Hours Training

Leads and completes improvement projects

Green Belt
+ 80 Hours Training
Complete a project

. (8 Hours Training)

Blue Belt (2 Hours Training)




CWWTP LSS Status

* City of Dallas has launched a Lean Six Sigma
Initiative.
1 — Master Black Belt
2 — Black Belt

Over 120 Green Belt Training in the past 4 years

* Central WWTP has 3 Green Belts, 3 on-going
projects, and over a dozen Blue/Yellow Belts

* All CWWTP staff have a LSS goal in their
performance Plan




Keys to a Successful Project

* Senior/Executive Management Support
* Team Work, Clear Understanding, Equal Effort
* Data...Lots and Lots of Data

Open Mind

Clean Slate

Performance appraisal acknowledgement
Other monetary or nonmonetary rewards
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